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RCE MANAGEMENT FOREWORD
AND PERSONNEL
This publication is issued under the authority of, and in accordance with DoD

Instruction 6050.5, “Hazardous Material Information System, “ January 25, 1978.
This publication, “Department of Defense Federal Hazard Communicat ion Training
Program, Student ‘Workbook, ” when used with “Department of Defense Federal Hazard

Communication Training Program, Trainer's Guide” and the associated 90-minute
videotape provides training resources to help DoD comply with the training
requirements of the Occupational Safety and Health Admini strat ion’s Hazard
Communication Standard (29 C.F. R. 1910. 1200).

The student workbook is your personal reference on the recognition and control

of chemical hazards in your work area. It is intended to help you understand
the potential hazards of the chemicals with which you work. Informat ion in this
workbook correlates with the material that you wi 11 see in the videotape and sup-
plementary information tinat will be presented by your trainer. This workbook is
yours to keep and use during the training session, and afterwards may be used as
a reference in your work area. You are encouraged to answer the questions and
make notes directly in the workbook. Your trainer will be able to answer your
guest ions or refer you to the appropriate sources for additional inf ormat ion.

This publication applies to the Office of the Secretary of Defense, the Military
Departments, the Organization of the Joint Chiefs of Staff, the Unified and
Specified Commands, and the Defense Agencies. It is effective immediately.

The scope of the government 's unlimited contractual right to distribute the
material contained herein to persons and/or organizations not a part of the
Federal government is the subject of disagreement between the contracting of fi -
cer responsible for the procurement of this material and the contractor respon-
sible for providing this material. To preserve the government 's contractual
rights, prior to distributing the material contained herein to any person or
organization not a part of the Federal govermment, written authorization from
the contract ing officer shall be obtained. The contracting officer may be
contacted at:

Contracting Officer

Special Acquisition Division

IAC Contracting Branch

DESC-PSC

Defense Electronics Supply Center
1507 Wilmington Pike

Dayton, thio 45444-5208

DoD Components may obtain copies of this publ i cat ion through their own

publications channels. Other Federal agent ies may obtain copies from the
Nat ional Audiovisual Center, Customer Service Section, 8/00 Edgeworth Drive,
Capitol Heights, M 20743.
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COURSE INTRODUCTION

The Federal government is working to reduce the risk of injury or illness caused by
hazardous chemicals in the workplace. Accomplishing this goal requires information
and communication. Everyone needs-to know about the hazardous chemicals they
work with — whether the material poses a risk to safety or health, and how to mini-
mize or eliminate any such risks.

The Hazard Communication Standard was issued by the Occupational Safety and
Health Administration (OSHA) in 1983 and revised in 1987. Executive Order 12196
of 1980 and 29 CFR Part 1960 provide the authority for implementing this Standard
within the Federal sector. The Hazard Communication Standard helps protect your
right to work in a safe and healthful environment. It requires that you be:

. informed about hazardous chemicals in your workplace; and
- trained to work safely with these materials.

With respect to Federal civilian employees, this is an excellent opportunity for labor
and management to work together in the presentation of the program. A joint effort
will assure the success of the program because it involves the participation of every-
one.

Working safely with chemical materials is a team effort. This workbook is part of a
Federa training program designed to make you a knowledgeable member of the
team. Y our safety and health, as well as that of your co-workers, depends on your ac-
tive participation in this program.

Learn about chemical materials, what forms they take, what safety and health risks

they present, how they can enter your body and affect your health. Learn to recog-
nize hazards, and learn how to control these hazards. Then, put your learning to

work and help make your workplace safer and more healthful for everyone.

Course Overview
This course consists of the following seven lessons:
.Lesson 1. The Federal Hazard Communication Standard
This lesson introduces you to the Standard issued by OSHA, as it applies to

the Federa agencies. Then it identifies the goals of the Hazard Communi-
cation Standard and describes each of the actions required.
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COURSE INTRODUCTION Continued

B Lesson 2: Chemical Forms and Exposure Hazards

This lesson describes the forms that chemical materials can take. It helps you
recognize potential sources of exposure to chemicals in the workplace. It also
describes how chemicals can enter your body when exposure occurs.

m Lesson 3: Types of Physical and Health Hazards

Chemical materials can present hazards, either to your physical safety or to
your health. This lesson describes specific types of chemical hazards in each
category and helps you understand the risks associated with each type.

0 Lesson 4: Controlling Chemical Hazards

This lesson introduces you to the ways in which chemical hazards can be
controlled. It describes engineering/mechanical controls, types of personal
protective equipment, and various administrative/procedural controls. Then
it tells you about ways that you can detect uncontrolled chemical hazards in
your workplace and what to do about them.

B Lesson 5: Introduction to MSDSS and MSDS Physical Hazard Information

Material Safety Data Sheets (MSDSs) are required by law to identify chemical
materials, describe important physical properties, report known hazards, and
identify required controls. This lesson shows you how to use those sections of
the MSDS that identify chemical materials, physical properties, physical
hazards, ways of controlling physical hazards, and correct procedures to follow
if a fire, spill, or leak occurs.

B Lesson 6; MSDS Health Hazard Information

This lesson shows you how to use information on the MSDS that describes
health hazards and protective equipment required to guard against exposure
to these health hazards. It also covers special precautions given on the MSDS,
such as correct procedures for handling and storing the material safely.

B Lesson 7: Using Labels and The Hazardous Chemical Inventory

The Hazard Communication Standard requires every workplace to use
warning labels and maintain a Hazardous Chemical Inventory. This lesson
identifies the information that these resources must contain and shows you
how to use these documents to help protect yourself from chemical hazards.
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COURSE INTRODUCTION Continued

Course Materials

Each lesson contains two types of resources: videotape and workbook. The videotape
covers the lesson content. For each-lesson, this workbook contains the following

. LESSON INTRODUCTION — highlights what the lesson covers

. LEARNING OBJECTIVES — presents a checklist of statements

describing what you should be able to do when you have completed the
lesson

. LEARNING RESOURCES — identities the specific videotape viewing

segments and workbook exercises available to help you achieve the stated
learning objectives

. DIRECTIONS FOR PROCEEDING — gives step-by-step instructions for
taking the lesson as a self-study

« VIDEOTAPE INTRODUCTIONS — highlight what to look for when
watching each videotape viewing segment; provide space to take notes

. APPLICATION EXERCISES — provide the opportunity to apply your
videotape learning and to discover additional information

. LESSON SUMMARY — summarizes information presented in the lesson
and serves as a job aide for quick review of key points

The Appendices in this workbook contain examples of the three documents covered
in Lessons 5, 6, and 7: MSDSS (Appendix A), Warning Labels (Appendix B), and the
Hazardous Chemical Inventory (Appendix C). Application Exercises in these three
lessons provide practice using these documents. In addition, Appendix D contains a
glossary of key technical terms introduced throughout the course. Refer to this
glossary whenever you need to check the definition of a technical term.

How to Take This Course

If you are taking this course with an instructor in a classroom environment, the
instructor will tell you how to proceed and guide you through the course.

If you are taking this course as a self-study, complete the lessons in numerical order.
Begin each lesson by reading the introduction, learning objectives, and list of learning
resources for the lesson in this workbook. Then follow the “Directions for
Proceeding,” which tell you the order in which you should complete the learning
resources. If you wish, you may check off each learning resource as you complete it.
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COURSE INTRODUCTION Continued

When taking this course, remember that the workbook application exercises areNOT
intended as tests, Instead, view them as resources to help you identify key
information and learn how to put this information to work. Answer all the questions
as best you can, and then follow the instructions given for checking your answers,
Make sure to read the additional information given with the answers. This will help
you get the most out of this course.

If you wish, you can go back and review any videotape segment before proceeding to
the next learning resource. Do this when you feel that you missed some important
information, or might understand it better if you saw it again. For example, you
might want to review a videotape segment if you have difficulty completing an
associated application exercise, or if you find that you answered a number of the
questions incorrectly.

Before proceeding from one lesson to the next, go back and review the stated learning

objectives. Check off those you think you can do. If some remain unchecked, review
the appropriate learning resource(s), or ask your course administrator for assistance.

-4
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LESSON 1: THE FEDERAL HAZARD COMMUNICATION STANDARD

INTRODUCTION

You have a right to work in a safe and healthful environment that is free from
recognized chemical hazards. In 1983, the Occupational Safety and Health
Administration (OSHA) issued the Hazard Communication Standard for
manufacturing operations to help protect this right for you, In 1987, OSHA revised
this standard and expanded the scope of the standard to include ALL workplaces
where personnel are occupationally exposed to hazardous chemicals. This first lesson
teaches you about the goals of this Standard and the actions it requires, You'll see
how the Standard helps make sure that everyone —

. understands the hazards of chemicals they work with; and

.learns how to minimize these hazards.

LEARNING OBJECTIVES

When you have completed this lesson, you should be able to do the following

Identify the agency responsible for the Hazard Communication Standard
and describe that agency’s general responsibilities.

List the goals of the Hazard Communication Standard.

List the actions that the Hazard Communication Standard requires of
chemical manufacturers, importers, management and employers.

LEARNING RESOURCES

.Videotape Segment 1: The Federal Hazard Communication Training
Program

. Workbook Application Exercise 1: Finding Out About Chemical Hazards

.Lesson Summary
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DIRECTIONS FOR PROCEEDING

Complete the following steps in order. You might want to check off each step as you
~cmplete it.

1) Read the workbook introduction to Videotape Segment 1.
2) Watch Videotape Segment 1.
3) Complete Application Exercise 1 in this Workbook.

4) Read the Lesson 1 Summary in this Workbook
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INTRODUCTION TO VIDEOTAPE SEGMENT 1:
The Federal Hazard Communication Training Program

This videotape explains how the Occupational Safety and Health programs of the
Federal government work in your behalf, The videotape helps you learn how the

Hazard Communication Standard helps protect your right to work in a safe and
healthful environment.

As you watch the tape, look for the goals of the Hazard Communication Standard,
Also pay careful attention to the actions required of chemical manufacturers,

importers, distributors, and employers, in your case, the Federal government.

If you wish, you may take notes on the following page as you watch. “

Now, watch Videotape Segment L
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SAMPLE APPLICATION EXERCISE

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. When you complete the exercise, fold over the right side of the page
to check your answers. Then turn the page to get more information about each
question. Remember, some questions may have more than one answer.

Here is a sample question:

Which of the following documents are required by the Hazard Communication
Standard?

A) Hazard Warning Labels
B) Material Safety Data Sheets
C) Hazardous Chemical Inventory

D) Chemical textbooks for training you

Fold the right side of the page over to check the answer. Then turn the page and begin
Application Exercise 1.
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SAMPLE APPLICATION EXERCISE

Answer

ABC

Additional Information

The Hazard Communication Standard requires three documents for
your everyday use: Hazard Warning Labels, Material Safety Data
Sheets, and the Hazardous Chemical Inventory. The Standard also
requires each facility to develop a lecal written program about how it
will implement Hazard Communication.

While your training is required under the Standard, there is no
requirement for the use of textbooks.
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APPLICATION EXERCISE 1: Finding Out About Chemical Hazards

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. When you complete the exercise, fold over the right side of the page
to check your answers. Then turn the page to get more information about each
question. Remember, some questions may have more than one answer.

1) Which documents must chemical manufacturers and importers obtain or
prepare?

A) MSDS (Material Safety Data Sheet)
B) Label

C) Hazardous Chemical Inventory

2)  Which action(s) does the Hazard Communication Standard require EVERY
employer to take?

A) Prepare MSDSS
B) Make MSDSs available on every shift
C) Maintain an inventory of hazardous chemicals

D) Make sure that containers of hazardous chemicals are labeled

3)  What must the written Hazard Communication Program contain?
A) Copies of all MSDSS
B) Copies of all warning labels
C) Complete Hazardous Chemical Inventory

D) Plans for informing and training employees
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APPLICATION EXERCISE 1: Finding Out About Chemical Hazards

Answer Additional Information

1)AB Chemical manufacturers and importers must obtain or prepare an
MSDS for every hazardous chemical material they sell. The MSDS
identifies the hazards of the chemical and ways to control those
hazards. This document must be provided to anyone who purchases

the material. Employers must have an MSDS for every hazardous
chemical they use.

Manufacturers, importers, or distributors must ensure that each
container of hazardous chemicals leaving the workplace is labeled,
tagged, or marked with the identity of the hazardous chemical they
distribute. This label must identify the material, all appropriate
hazard warnings, and the name and address of the responsible party.

The Hazardous Chemical Inventory is the responsibility of the end
user.

2) B C D  The Hazard Communication Standard requires every employer to:

« Make MSDSS readily accessible to employees on all shifts
« Maintain an up-to-date Hazardous Chemical Inventory

» Make sure that containers of chemical hazards in the workplace
are labeled

« Inform and train employees
» Write a Hazard Communication Program

3CD The local written hazard communication program must contain at least
the following

Complete Hazardous Chemical Inventory

Plans for labeling and providing MSDSS (but not the actual
labels or MSDSs)

Plans for informing and training employees
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APPLICATION EXERCISE 1 Continued

4) When must you be trained about chemical hazards in your workplace?
A) At the time of your first job assignment
B) Before a new hazard is introduced into your work area

c) When you change job assignments

5) What must your training on hazardous chemicals cover?

A) The Hazard Communication Standard itself

B) Methods used to detect the presence or release of a hazardous chemical in
your workplace

C) How to obtain and use MSDSS

D) How to protect yourself from chemical hazards

Now go back #o page I-7, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. When

you have finished, either review Videotape Segment 1 or proceed to the Lesson
Summary.
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APPLICATION EXERCISE 1 Continued

Answer Additional Information

4) A B By law, you must be trained at the time of your first job assignment
and whenever —
.a new hazard is introduced into your work area, or
.you are assigned to perform a non-routine task.

Simply being assigned to a new job does not require chemical hazard
training. Additional training takes place only if you are being
introduced to anew chemical hazard.

5) A B C D Your training on hazardous chemicals must cover the following
The Hazard Communication Standard itself and your rights
under this law.

The labeling system being used at your facility.
The location and use of MSDSS.
How to obtain all required written information.

Where hazards in your work area exist and what those specific
hazards are.

« Safe work practices, precautions, and equipment required to
protect you.

Correct procedures for handling emergency situations.

Methods used to detect the presence or release of a hazardous
chemical in your workplace.
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LESSON 1 SUMMARY

The Hazard Communication Standard was issued in 1983 and revised in 1987 by the
Occupational Safety and Health Administration (OSHA). This Standard strives to
achieve the following goals

1. Reduce the incidence of injury and illness caused by hazardous chemicals

in the workplace.

2. Identify and evaluate chemical hazards.

3. Establish uniform requirements for communicating information about

chemical hazards to both management and workers.

To achieve these goals, the Standard requires certain actions. First, chemical
manufacturers and importers must:

1

Conduct hazard determinations to identify the hazards of, and appropriate
control measures for the chemicals they produce or import.

Label all containers of hazardous chemicals leaving the workplace to
communicate the identity of the material, all appropriate hazard warnings,
and the name and address of the responsible party.

Obtain or prepare an accurate and up-to-date MSDS for each hazardous
chemical material sold aud provide a copy to every employer that
purchases the chemical.

Add new information to the MSDS on the hazards of a chemical, and/or
appropriate control measures within three months after becoming aware of
such information.

The Standard also requires employers to do the following

. Maintain an MSDS for every hazardous chemical used and make these

MSDSS readily available to workers on every shift.

. Make sure that containers of hazardous chemicals are labeled, tagged, or

otherwise marked to identify the chemical and warn workers of the hazards
it presents.

. Maintain an up-to-date list of all hazardous chemical materials known to be

present in the workplace and make this list readily available to workers at
all times.

.Inform and train workers.

Maintain a written local Hazard Communication Program that describes
how the organization complies with the above actions and make this
written program available to employees upon request.
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LESSON 2: CHEMICAL FORMS AND EXPOSURE HAZARDS

INTRODUCTION

Many work processes require the use of hazardous chemicals. Having a safe and
healthful work environment means that you must recognize potential chemical
hazards and protect yourself from them. In this lesson you will see what forms
chemicals take, and how chemicals can enter your body.

LEARNING OBJECTIVES

When you have completed this lesson, you should be able to do the following
Define physical hazards and health hazards.
Identify the forms that chemicals take.
Describe how liquids and solids become airborne.
Identify sources of mists, vapors, dusts, and fumes in the workplace,
List and describe the major routes of exposure for health hazards.

Identify factors that affect the degree of hazard associated with exposure
to health hazards.

List the categories of chemicals not included in the Hazard
Communication Standard.
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LEARNING RESOURCES

. Videotape Segment 2A: Chemical Forms
- Workbook Application Exercise 2A-1: Recognizing Chemical Hazards

+ Workbook Application Exercise 2A-2: Identifying Sources of Airborne
Hazards

- Videotape Segment 2B: Exposure Routes and Degree of Hazard
- Workbook Application Exercise 2B: Routes of Exposure

- Lesson Summary

DIRECTIONS FOR PROCEEDING

Complete the following steps in order. You might want to check off each step as you
complete it.

____ 1) Read the workbook introduction to Videotape Segment 2A.
___ 2) Watch Videotape Segment 2A.

___3) Complete Application Exercise 2A-1 in this workbook.
____4) Complete Application Exercise 2A-2 in this workbook.
___5) Read the workbook introduction to Videotape Segment 2B.
__ 6) Watch Videotape Segment 2B.

___ 1) Complete Application Exercise 2B in this workbook.

___ 8) Read the lesson summary.
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INTRODUCTION TO VIDEOTAPE SEGMENT 2A: Chemical Forms

In Lesson 1, you saw that the Hazard Communication Standard helps protect your
right to work in a safe and healthful environment. The Standard does this by
requiring actions that contribute to the recognition, evaluation, and control of
chemical hazards in the workplace. The Standard includes most chemical hazards,
but not all. For example, the following are not covered:

. Hazardous wastes regulated by the Environmental Protection Agency (EPA)

Example: contaminated soils and waste solvents covered under EPA
regulations

. Tobacco and tobacco products
Example: cigarettes

.Wood and wood products
Example; lumber, paper

. Manufactured articles with a specific shape or design, and an end-use
function dependent on that shape or design — provided that such articles
do not release or cause exposure to a chemical hazard under normal
conditions of use.

Example: chairs, phonograph records, styrofoam cups

.Food, drugs, and cosmetics intended for personal consumption by
employees while in the workplace.

Example: candy bars, aspirin, lipstick

As you watch this videotape segment, look for the many types of chemical hazards
the Standard DOES cover.

Learn to distinguish between physical hazards and health hazards. Also notice the
forms chemicals can take, and the ways that chemical hazards get into the air.

If you wish, you may take notes on the following pages as you watch the tape.

Now, watch Videotape Segment 2A,
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APPLICATION EXERCISE 2A-1: Recognizing Chemical Hazards

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. When you complete the exercise, fold over the right side of the page

to check your answers. Then turn the page to get more information about each
question. Remember, there maybe more than one answer.

1) Which of the following terms identify a HEALTH hazard associated with exposure
to hazardous chemical-s?

A) Explosives
B) Irritants
C) Flammable gases

D) Gasoline or asphyxiants

2) Which of the following terms describes a PHYSICAL hazard of a hazardous
chemical?

A) Compressed gas
B) Water reactive

C) Spontaneously combustible
D) Corrosive

3) The caution label on a can of insect killer reads

DO NOT USE NEAR FIRE OR FLAME. HARMFULIF
SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.

What type of hazard(s) does this chemical present?

A) Health
B) Physical
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APPLICATION EXERCISE 2A-1: Recognizing Chemical Hazards

Answer Additional Information

1)BD HEALTH HAZARDS can cause illness or injury when you are exposed
to hazardous chemicals by breathing, swallowing, skin contact, or eye
contact.

Irritants can cause injury to whatever part of your body they contact -
— e.g., skin, eyes, lungs.

Repeated skin contact with igniting explosives or flammable liquids,
such as gasoline, can cause skin irritation. Breathing the vapors slows
down the central nervous system. Asphyxiants cause suffocation by
displacing oxygen in the air.

2YABCD Chemicals that are PHYSICAL HAZARDS can cause explosions, fires,
violent chemical reactions, or other hazardous situations,

All compressed gases present a physical hazard because they contain
stored energy which can turn the gas cylinder into a powerful rocket.

Some substances are water-reactive and create a hazardous chemical
reaction when mixed with water (water-reactive).

Spontaneously combustible chemicals present a fire hazard.

Corrosives can cause a dangerous situation by eating through metals
and other materials. They also present a HEALTH hazard because
they can eat away body tissues, causing burns.

3)AB Many chemicals are both physical and health hazards. This label warns
you of a physical hazard (flamiability) by telling you not to use the
chemical near fire or flame, It warns you of a health hazard by telling
you that the chemical is harmful when it enters your body — i.e.,
when swallowed, inhaled, or absorbed through the skin.
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APPLICATION EXERCISE 2A-1 Continued

4) Classify each substance as either a SOLID (S), a LIQUID (L), or a GAS (G).

Glue

Solvent

Water

Air

Scouring powder

Plastic

5) Which state of chemical can become airborne and inhaled in the workplace?
A) Solid
B) Liquid

C) Gas

Now go back to page 2-5, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. If you
are taking this course as a self-study, continue to Application Exercise 2A-2,
"Identifying Sources of Airborne Hazards.” Ifyou are taking this course in a
classroom situation, wait for further instructions from your trainer when finished.
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APPLICATION EXERCISE 2A-1 Continued

Answer

4)

(L) Glue
(I) Solvent

(L) Water

(G)  Air

(8) Scouring powder
(S) Plastic

5) ABC

Additional Information

Chemical materials exist in one of three basic physical
forms,

SOLIDS, such as plastic, hold their shape. Each
small granular particle of scouring powder also holds
its shape.

- LIQUIDS take the shape of their container. Glue,
water, and solvents are liquids.

GASES have no definite shape. They can be
compressed, and they expand to fill c-ontainers. Air
Is an example of a gas that is everywhere.

Chemicals in ALL physical forms can become airborne.
ANY airborne chemical can be inhaled.

. Solids become airborne as fumes or dusts.
. Liguids become airborne as mists or vapors

. Gases become airborne if not contained
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APPLICATION EXERCISE 2A-2:
Identifying Sources of Airborne Hazards

Directions: Check or circle your answer(s) to each question, or write your answer in the
blank provided. When you complete the exercise, fold over the right side of thepage to
check your answers. Then turn the page to get more information about each question.

1) Which properties are common to all airborne hazards?
A) Spread out from the source
B) Settle quickly
C) Easily seen and smelled

D) Normally enter the body through breathing

2) What type of airborne hazard probably forms when a solvent such as gasoline is
transferred from a drum to a can?

A) Dust B) Fume C) Vapor D) Mist E) Gas
3) What type of airborne hazard probably results from grinding clean, dry metal

parts?

A) Dust B) Fume C) Vapor D) Mist E) Gas
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APPLICATION EXERCISE 2A-2:
Identifying Sources of Airborne Hazards

Answer

DAD

Additional Information
All airborne hazards —

. spread out from their source; and
. enter the body through breathing.
Not all airborne hazards settle quickly. Larger mist droplets and solid

particles tend to settle, whereas smaller, lighter ones often remain
airborne.

Most airborne hazards are NOT easily seen or smelled. Many are
invisible and have no odor. The amount of airborne chemical that is

hazardous to your health when inhaled maybe too small for you to see
or smell.

Vapors form above any exposed liquid surface.

When a container of liquid is opened or leaks, a vapor is formed. Most
liguid transfer operations produce vapors.

Dust (tiny solid particles) becomes airborne during mechanical
operations like grinding, crushing, pulverizing, and abrasive cleaning.

Transfer of granular, fibrous, or powdered solids such as cement mix or
asbestos, also produces dust.

Solids become airborne as fumes as well, but mechanical operations
don’t produce fumes. Fumes form when solids are melted.
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APPLICATION EXERCISE 2A-2 Continued

4) Which airborne hazard(s) is (are) present in smoke?

A) Dust B) Fume C) Vapor D) Mist E) Gas

Now fold over the right side of the page, and check your answers. Look on the back of
the question page for more information on each question. If you are taking this course
as a self-study, proceed to the Lesson Summary when you have finished. If you are
taking this course in a classroom situation, wait for further instructions from your
trainer when finished.
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APPLICATION EXERCISE 2A-1 Continued

Answer Additional Information

4) ABE Smoke is a mixture of fire gases and tiny airborne dust or fume

particles.

The fire which produced the smoke can also produce vapors and mists,
although these are not part of the smoke itself.
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INTRODUCTION TO VIDEOTAPE SEGMENT 2B: Routes of Exposure

Exposure routes are ways that chemicals enter the body. This videotape
segment describes four routes of exposure.

- Breathing/Inhalation -

- Skin and eye contact

- Skin absorption

- Swallowing/Ingestion

Also look for the factors that affect degree of hazard when you are exposed by one of
these routes.

If you wish, you may take notes on the following page as you watch the tape.
Now, watch Videotape Segment 2B.
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------ ’ APPLICATION EXERCISE 2B:
Understanding How Chemicals Enter Your Body

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. When you complete the exercise, fold over the right side of the page

to check your answers. Then turn the page to get more information about each
question.

1) How can chemicals enter your bloodstream?

A) Ingestion

B) Inhalation

C) Skin absorption
D) Skin contact

2) Match the exposure route(s) to the effect most likely to appear immediately.

__ Red, irritated skin A) Inhalation
_____Difficulty in breathing B) Ingestion
______Burned esophagus C) Skin absorption
______Headache, dizziness D) Skin contact
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APPLICATION EXERCISE 2B:
Understanding How Chemicals Enter Your Body

Answer

) ABC (D)

ABC

Additional Information

Ingested chemicals can enter the bloodstream from the intestines.
Many inhaled chemicals can pass from the lungs into the bloodstream.
Some chemicals enter the bloodstream by being absorbed through
skin. Skin absorption cannot occur without skin contact, but skin
absorption does not always follow skin contact.

Once in the bloodstream, chemicals can affect any part of your body.

RED,IRRITATED SKI... Skin contact hazards can cause anything
from mild irritation and redness to severe burns.

DIFFICULTY IN BREATHING. Inhalation hazards can affect the
respiratory system on contact, making it hard to breathe. Chemicals

that enter the bloodstream through skin absorption or ingestion can
also affect the respiratory system.

BURNED ESOPHAGUS. Chemicals that are ingested travel from the

mouth, down the esophagus, and into the stomach. Damage can occur
anywhere along this route.

HEADACHE, DIZZINESS. Headache and dizziness occur when some

chemicals enter the bloodstream — whether by inhalation, ingestion,
or skin absorption.
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APPLICATION EXERCISE 2B Continued

3) Joe welds occasionally as part of his job in a repair shop. Harry does the same kind
of welding all day as part of his job. The degree of hazard is higher for

Now fold over the right side of the page, and check your answers. Look on the back of
the question page for more information on each question. When you have finished,
either review the tape or proceed to the Lesson Summary.
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APPLICATION EXERCISE 2B Continued

Answer Additional Information
3) Harry The degree of hazard greatly depends on dosage —

.how MUCH you are exposed to each time;
.how LONG each exposure lasts; and
. how OFTEN you are exposed.

Harry’'s dosage is higher because he is exposed eight hours a day, five
days a week. Joe does not weld all day every workday.
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LESSON 2 SUMMARY

The Hazard Communication Standard defines two main categories of chemical
hazards:

.PHYSICAL HAZARDS are chemicals that cause explosion, fires, violent
chemical reactions, or other hazardous situations.

.HEALTH HAZARDS are chemicals that can cause illness or injury when
inhaled or swallowed, or through contact with the skin or eyes.

All chemicals exist in one of three basic forms:

- SOLIDS have a definite shape and can become airborne as dust or fume
particles.

- LIQUIDS take the shape of their container and can become airborne as
mists or vapors.

- GASES are easily compressed, expand to fill a container, and become
airborne when not contained.

Both DUSTS and FUMES are made up of tiny solid particles. Mechanical operations
like grinding and crushing produce dust, So does transfer of powdered or fibrous
solids and abrasive cleaning. Fumes form by vapor condensation when solids are
melted in operations like welding and metal casting.

VAPORS are formed above any exposed liquid surface. Heating a liquid makes it
vaporize more quickly, MIST is made up of tiny droplets that become airborne when
liquids are sprayed, agitated, or applied to a hot surface. Mists also form when hot
vapors cool in air and condense.

2-19




LESSON 2 SUMMARY Continued

Exposure routes are ways that chemicals enter your body, There are four main
routes of exposure:

- BREATHING/INHALATION takes a chemical from your nose or mouth,
down your windpipe, and into your lungs. Some chemicals get trapped in
your lungs. Others leave when you breathe out. But many pass from your
lungs into your bloodstream.

- SKIN/EYE CONTACT can cause anything from reddening or itching to
severe rashes, burns, loss of eyesight or even death.

- SKIN ABSORPTION hazards pass through the skin on contact and enter
the bloodstream. Once in your bloodstream, chemicals can spread
throughout your body and cause injury or disease far away from the
original site of contact. Chemicals can also be absorbed through the
mucous membranes of the eye.

« SWALLOWING/INGESTION takes a chemical from your mouth, down
your esophagus, and into your stomach. From your stomach, many
chemicals enter the intestines, where they can be absorbed into the
bloodstream and spread throughout your body, Damage can be done at any
point along the way.
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LESSON 2 SUMMARY Continued

The DEGREE OF HAZARD associated with exposure to health hazards
depends on the following,

. TOXICITY of the chemical

Toxicity Effects of Exposure

Low Minor symptoms that go away when exposure stops
Medium Require medical attention, may be permanent
High Can cause death or severely disabling conditions

.EXPOSURE ROUTE

Some chemicals are more toxic by one exposure route than by another. For

example, onion juice vapor irritates the eyes, but skin contact with onion
juice produces little or no effect.

. DOSAGE, which depends on —

- How MUCH you are exposed to each time;
- How LONG each exposure lasts; and

- How OFTEN you are exposed.
. INDIVIDUAL DIFFERENCES, such as the following:

- Work practices

- Age and size

- General physical and emotional health
- Allergies and sensitivities

- Level of exertion

- Combination of chemicals in the body, which depends on what

medications you are taking and whether or not you smoke tobacco or
drink alcoholic beverages.
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LESSON 3: TYPES OF PHYSICAL AND HEALTH HAZARDS

INTRODUCTION

In the preceding lesson, you saw that The Hazard Communication Standard covers
both physical hazards and health hazards. This lesson introduces you to the differe i
types of hazards in each of these two categories. It helps you understand how each
type of hazard can affect your health and safety.

LEARNING OBJECTIVES

When you have completed this lesson, you should be able to do the following
Identify the basic types of physical hazards.
List and define types of fire hazards,
List and define two types of unstable/reactive chemicals.

Identify eight basic types of health hazards.
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LEARNING RESOURCES

. Videotape Segment 3A Types of Physical Hazards

. Workbook Application Exercise 3A-1: Defining Physical Hazards
. Workbook Application Exercise 3A-2: DOS and DON'TS

. Videotape Segment 3B: Types of Health Hazards

» Workbook Application Exercise 3B-1: Defining Health Hazards

. Workbook Application Exercise 3B-2: Recognizing Workplace Health
Hazards

.Lesson Summary

DIRECTIONS FOR PROCEEDING

Complete the following steps in order. You might want to check off each step as you
complete it.

1) Read the workbook introduction to Videotape Segment 3A.
____ 2)Watch Videotape Seement 3A.

3) Complete Application Exercise 3A-1 in this workbook.

4) Complete Application Exercise 3A-2 in this workbook.

5) Read the workbook introduction to Videotape Segment 3B.

6) Watch Videotape Segment 3B.

7) Complete Application Exercise3B-1 in this workbook.

8) Complete Application Exercise 3B-2 in this workbook.

9) Read the lesson summary.
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INTRODUCTION TO VIDEOTAPE SEGMENT 3A: Types of Physical Hazards

Physical hazards are chemicals that can cause explosion, fires, violent chemical
reactions, or other hazardous situations.

As you watch this videotape segment, learn to recognize the different types of
physical hazards in the workplace. Notice how compressed gases, explosives, fire
hazards, and unstable or reactive chemicals can affect your safety.

Now, watch Videotape Segment 3A.
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APPLICATION EXERCISE 3A-1: Defining Physical Hazards

Directions: Check or circle your answer(s) to each question, or write your answer in the
blank provided. When you complete the exercise, fold over the right side of the page te
check your answers. Then turn the page {0 get more information about each guestion.

1) What are the four basic types of PHYSICAL hazards?

2) Match the description with the type of physical hazard.

Contains a lot of stored energy A) Fire hazard
Ignites and burns easily B) Compressed gas
Causes a sudden release of pressure and C) Reactive chemical
heat.

Causes a dangerous situation when mixed D) Explosive

with other chemicals

3) Which type of physical hazard causes or supports fire in other materials?

A) Combustible liquid
B) Pyrophoric
C) Flammable liquid

D) Oxidizer
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APPLICATION EXERCISE 3A-1: Definina Physical Hazards

Answer

1)

Additional Information
The four basic types of PHYSICAL hazards are —

e compressed gases;

» explosives;

« fire hazards, including combustibles and
» unstable or reactive chemicals.

Contains a lot of stored energy

Ignites and burns easily

Causes a sudden release of pressure and heat

Causes a dangerous situation when mixed with other chemicals
Compressed gases contain a great deal of stored energy. They are

physical hazards because the sudden release of this energy is

dangerous. Explosives and reactive chemicals can cause a sudden
release of energy.

Chemicals that ignite and burn easily are fire hazards. So are
chemicals that cause or support fire in other materials.

Explosives are chemicals that can cause a sudden and violent release of
pressure, gas, and heat.

Reactive chemicals produce or release a hazard when allowed to
contact certain other chemicals.

Oxidizers are fire hazards that supply the oxygen required to start or
support a fire. Oxygen itself is an oxidizer. Many materials that
contain oxygen, such as peroxides, are also oxidizers.
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APPLICATION EXERCISE 3A-1 Continued

4) Match each liquid with the type of fire hazard it presents.

Turpentine ignites at 95°F. A) Flammable liquid
Kerosene ignites at 100-165"F. B) Combustible liquid
Auto lubricating oil ignites at 300-450°F, C) Neither flammable

nor combustible
Toluene ignites at 40°F,

Methyl cellosolve ignites at 115°F.

Ethylene glycol ignites at 232°F,

5) A label on a can of drain opener reads:

NEVER USE OR MIX WITH OTHER CHEMICALS. KEEP AWAY FROM
ALUMINUM UTENSILS AND ALUMINUM-CONTAINING MATERIALS.

Which type(s) of physical hazard does this product present?

A) Flammable B) Oxidizer C) Pyrophoric D) Reactive

Now go back to page 3-5, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. Ifyou are
taking this course as a self-study, continue to Application Exercise 3A-2, “DOS and
DON’Ts" when you have finished. If you are taking this course in a classroom situation,
wait for further instructions from your trainer when finished.
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APPLICATION EXERCISE 3A-1 Continued

Answer Additional Information
4) A The FLASH POINT is the temperature at which a liquid gives off
enough vapor to burst into flame when exposed to an ignition source.
B
FLAMMABLE LIQUIDS have a flash point below 100°F. Turpentine
C and toluene are examples.
A COMBUSTIBLE LIQUIDS have a flash point of 100°F or greater, but
below 200°F. Kerosene and methyl cellosolve are examples.
B Liquids that don’t ignite easily at temperatures below 200°F are

neither flammable nor combustible. Auto lubricating oil and ethylene
C glycol are examples.

5 D Chemicals that must be kept away from other chemicals are reactive.
The warning does not identify any specific type of fire hazard.
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APPLICATION EXERCISE 3A-2: DOS and DON’Ts

Direci ‘ons: Check or circle your answer(s) to each question; or write your answer in the
blank provided. When you complete the exercise, fold over the right side of the page to
check your answers. Then turn the page to get more information about each question.

Larry works in the painting/coating operation of a manufacturing
facility. He does spray painting with a solvent-based paint.

1) What physical hazard is associated with Larry’s job?
A) Compressed gas
B) Pyrophoric
C) Flammable liquid
D) Explosive

2) Circle all the DOS and DON'TS associated with the physical hazard in Larry’s job.

A) DON'T throw paint-covered rags into open trash containers.
B) DO have a portable fire extinguisher available at all times.
C) DON'T use an electric heater in the work area,

D) DO provide ash trays in the work area.
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APPLICATION EXERCISE 3A-2: DOS and DON'Ts

Answer

1) c

2) ABC

Additional Information

Like paints, many liquids used in solvent-based painting and coating

operations are flammable. Ignition occurs easily at temperatures below
100"F.

Proper disposal of waste containing flammable liquids is essential.
Covered waste containers should be used to reduce the danger of
exposure to an ignition source that could start a fire. Failure to
properly dispose of paint-covered rags could also present a spontaneous
combustion hazard, Fire extinguishers should be provided whenever a
fire hazard exists.

Smoking and electric heaters are potential ignition sources and are not
allowed in areas where flammable liquids are present.

No ash trays should be provided in the area because no one should
smoke in there. Ash trays should be provided in the outer area so that
cigarettes may be disposed of properly before entering the area.
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APPLICATION EXERCISE 3A-2 Continued

Marilyn works as a supervisor in a plant that uses ammonium
nitrate to make gunpowder and blasting agents.

3) What physical hazard is associated with the ammonium nitrate in the plant
where Marilyn works?

A) Flammable liquid
B) Explosive
C) Oxidizer

D) Water-reactive chemical

4) What DOS and DON'TS are associated with the physical hazard of ammonium
nitrate in Marilyn’s plant?
A) DON'T carry matches or lighters into the work area.

B) DON'T store ammonium nitrate in the same warehouse where
flammable or combustible chemicals are stored.

C) DO stop any surface operations during thunderstorms.

D) DO keep warehouse aisles wide and clear at all times.

Now go back to page 3-9, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. If you
are taking this course as a self-study, proceed to Videotape Segment 3B when you
have finished. Ifyou are taking this course in a classroom situation, wait for further
instructions from your trainer when finished.
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APPLICATION EXERCISE 3A-2 Continued

Answer Additional Information

3)BC Ammonium nitrate is explosive and is an oxidizer. Heat or reaction
with certain other chemicals (but not water) can cause an explosion.

4) ABCD  Special precautions and training are required to work safely with
explosives. Extreme care must be taken to prevent contact with an
ignition source. Handling explosives outdoors during a thunderstorm is
hazardous because lightning could detonate the material.

Special regulations also apply to warehousing explosive materials.
Wide, clear aisles are required to make sure firefighting equipment can
be brought in without delay. Explosives must be stored away from
materials that ignite easily — a fire could detonate the explosive, and
an explosion could ignite the fire hazard.
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INTRODUCTION TO VIDEOTAPE SEGMENT 3B: Types of Health Hazards

Health hazards are chemicals that can cause injury or iliness when you

are exposed by skin or eye contact, skin absorption, inhalation, or

ingestion. The type of injury or illness —
. ranges from short-term irritation to permanent damage or death; and
.depends on the type of health hazard.

As you watch this videotape segment, look for the different types of
health hazards and the health effects each type can produce.

Now, watch Videotape Segment 3B.
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APPLICATION EXERCISE 3B-1: Defining Health Hazards

Directions: Check or circle your answer(s) to each question, or write your answer in the
blank provided. When you complete the exercise,fold over the right side of the page to
check your answers. Then turn the page to get more information about each question.

1) Match the description with the type of health hazard.

_ Burns skin on contact A) Irritant

__Causes cancer B) Corrosive

____ Causes the skin to itch on contact C) Target organ chemical
____Darnages genes in sperm and egg cells D) Sensitizer

_ Can cause an allergic-like response E) Carcinogen

__ Causes liver damage F) Teratogen

_ Damages the fetus during its development G) Mutagen

_ Freezes the skin on contact H) Cryogenic
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APPLICATION EXERCISE 3B-I: Defining Health Hazards

Answer

1) B

O o >

T— T O

Additional Information

Burns skin on contact

Causes cancer

Causes the skin to itch upon contact
Damages genes in sperm and egg cells
Can cause an allergic-like response

Causes liver damage
Damages the fetus during its development
Freezes the skin on contact

CORROSIVES burn on contact, causing visible damage or irreversible
changes to body tissues.

CARCINOGENS are chemicals that can cause cancer.

IRRITANTS react with the body at the site of contact, causing the skin
to redden or itch. Repeated contact can crack or break the skin, but
the damage is reversible.

MUTAGENS cause genetic changes in sperm and egg cells. This can
cause sterility, birth defects, and miscarriages.

SENSITIZERS cause an allergic-like response in many people who are
repeatedly exposed to the chemical The response can happen on the
second exposure, or any exposure thereafter.

TARGET ORGAN CHEMICALS damage a specific organ or body
system, such as the liver.

TERATOGENS are reproductive hazards that darnage the fetus during
its development.

CRYOGENICS are very cold materials that cause frostbite by freezing
body tissues on contact.
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APPLICATION EXERCISE 3B-I| Continued

2) Will you know if you have been sensitized to a chemical at the time of your first
exposure?

A) Yes
B) No

3) Do corrosives damage only skin?

A) Yes
B) No

Now go back to page 3-15, fold over the right side of the page, and check your
answers. Look on the back of the question page for more information on each
question. If you are taking this course as a self-study, continue to Application
Exercise 3B-2, “Recognizing Workplace Health Hazards, ” when you have finished. If

you are taking this course in a classroom situation, wait for further instructions from
your trainer when finished.
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APPLICATION EXERCISE 3B-I Continued

Answer Additional Information .

2) B There is no way to tell who will become sensitized to a chemical nor
how long it may take. The allergic-like response can appear on any
exposure after your first exposure.

Some workers become sensitized over time. Suddenly they develop
symptoms that they never had before — usually itching, a skin rash,
or difficulty breathing. Others who are repeatedly exposed to the same
sensitizer never develop the allergic-like response.

3)B Corrosives burn on contact. They can damage your skin, eyes,

digestive tract, or respiratory system, The tissue damaged depends on
the exposure route.
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APPLICATION EXERCISE 3B-=2: Recognizing Workplace Health Hazards

Directions: Check or circle your answer(s) to each question, or write your answer in the
blank provided. When you complete the exercise, fold over the right side of the page to
check your answers. Then turn the page to get more information about each question.

1) Fran uses ammonia water to clean floors and tiled walls. One day, the air

conditioning system stopped working in the room where Fran was cleaning. Her

eyes got red and irritated, and her nose and throat hurt. What kind of health
hazard is the ammonia cleaner?

~ A) Corrosive
B) Teratogen
C) Cryogenic

D) Irritant

2) Jack works in a metal cleaning operation. He was burned when the caustic
cleaner splashed on his arm. What kind of health hazard is the cleaner?

A) Corrosive
B) Sensitizer
C) Irritant

D) Mutagen

Now fold over the right side of the page, and check your answers, Look on the back of
the question page for more information on each question. When you have finished,
either review Videotape Segment 3B or proceed to the Lesson Summary.
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APPLICATION EXERCISE 3B-2: Recognizing Workplace Health Hazards

Answer

1D

2) A

Additional Information

Like many maintenance cleaning products, dilute ammonia water is an
irritant. The vapors cause reddening and irritation on contact.

Proper ventilation is a must when working with irritants that become

airborne easily. When the ventilation system is working properly, the
vapors are diluted with fresh air. This lowers the exposure hazard by

reducing Fran’s dosage, and she experiences no irritating symptoms.

Cryogenics are very cold chemicals that can freeze body tissue on
contact, causing frostbite.

Corrosives burn on contact. The damage is more severe than that
produced by an irritant and maybe irreversible.

Teratogens damage the fetus during its development.

Corrosives eat away or burn body tissue on contact. Caustic cleaners
are corrosives, So are other strong acids and bases.

Skin contact causes burns, like Jack’s. Eye contact can permanently
damage your eyesight. Breathing corrosive gases, vapors, or mists can
severely damage the respiratory tract. When swallowed, corrosives
burn the mouth and esophagus.
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LESSON 3 SUMMARY

The Hazard Communication Standard helps protect you from both physical hazards
and health hazards in the workplace.

PHYSICAL HAZARDS include: -

. COMPRESSED GASES — contain a lot of stored energy, sudden release
produces rocket effect.

- EXPLOSIVES — cause a sudden release of pressure and heat.

- FIRE HAZARDS — ignite and burn easily or cause/support fire in other
materials.

- UNSTABLE/REACTIVE CHEMICALS — produce or release hazards
under commonly occurring temperatures, pressures, or light conditions.

FIRE HAZARDS include:

PYROPHORICS — ignite spontaneously in air below 130°F.

« FLAMMABLE LIQUIDS — ignite easily at temperatures below
100°F,

« COMBUSTIBLE LIQUIDS —ignite easily at or above 100°F, but
below 200°F.

« OXIDIZERS — supply the oxygen required to start or support fire.

UNSTABLE/REACTIVE CHEMICALS include:

. DECOMPOSITION HAZARDS — easily break up into simpler
substances.

. POLYMERIZATION HAZARDS — self-react to form long molecular
chains, releasing heat and/or a hazardous chemical in the process.

. WATER-REACTIVE CHEMICALS — react violently with water
resulting in physical and/or health hazards.
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LESSON 3 SUMMARY Continued

HEALTH HAZARDS include:

- IRRITANTS — cause reddening, itching, or other irritation on contact.
. CORROSIVES — burn or eat away body tissues on contact.

. CRYOGENICS — freeze body tissue on contact.

. Chemicals that damage a SPECIFIC ORGAN OR SYSTEM.

- REPRODUCTIVE HAZARDS — target the reproductive system, causing
sterility, miscarriages, fetal injury, or birth defects.

- SENSITIZERS — cause an allergic-like response in many people who are
repeatedly exposed.

. CARCINOGENS — cause cancer.

REPRODUCTIVE HAZARDS include:
.MUTAGENS — damage genes in egg or sperm cells.

. TERATOGENS — damage the fetus during its development.
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LESSON 4: CONTROLLING CHEMICAL HAZARDS

INTRODUCTION

Everyone who works with chemical hazards needs to know how the hazards are
controlled. This lesson introduces you to engineering controls, personal protective
equipment, and administrative controls that may be required to protect you from
chemical hazards in your workplace, Then it describes ways that you can detect
uncontrolled hazards and help make your workplace safer for everyone.

LEARNING OBJECTIVES

When you have completed this lesson, you should be able to do the following
List and define three basic types of engineering controls.
Identify examples of substitution, isolation, and ventilation controls.
Distinguish between general and local exhaust ventilation.

Define personal protective equipment and identify limitations that apply
to its use.

Match types of Personal Protective Equipment (PPE) with types of
physical hazards or exposure hazards.

List and identify four basic types of administrative controls.

List and recognize four common ways that workers can identify
uncontrolled chemical hazards,
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LEARNING RESOURCES

Videotape Segment 4A: Controlling Chemical Hazards: Engineering
Controls, Personal Protective Equipment

Workbook Application Exercise 4A: Working With Engineering Controls
and PPE

Videotape Segment 4B: Administrative Controls and Hazard Recognition

Workbook Application Exercise 4B: Controlling Chemical Hazards:
Administrative Controls

Lesson Summary

DIRECTIONS FOR PROCEEDING

Complete the following steps in order. You might want to check off each step as you
complete it.

1) Read the workbook introduction to Videotape Segment 4A.
2) Watch Videotape Segment 4A.

3) Complete Application Exercise 4A in this workbook.

4) Read the workbook introduction to Videotape Segment 4B.
5) Watch Videotape Segment 4B.

6) Complete Application Exercise 4B in this workbook,

7) Read the lesson summary.
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INTRODUCTION TO VIDEOTAPE SEGMENT 4A:
Engineering Controls and Personai Protective Equipment

Controlling chemical hazards often requires a combination of control methods. In
this videotape segment, you'll see how one facility decided to use a combination of
engineering controls and personal protective equipment to protect workers from the
hazards associated with use of a corrosive cleaner.

Notice the different types of engineering controls available to protect you from
chemical hazards. Also watch for examples of how each type is used. Pay particular
attention to the distinction between general and local exhaust ventilation, and learn
to recognize appropriate applications for each, Then look for the types of personal
protective equipment available to control both physical hazards and health hazards.
Finally, learn why proper selection and use of PPE is essential to your safety and
health,

Now, watch Videotape Segment 4A.
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APPLICATION EXERCISE 4A:
Working With Engineering Controls and PPE

Directions: Check or circle your answer(s) to each question, or write your answer in the
blank provided. When you complete theexercise, fold over the right side of the page to
check your answers. Then turn the page to get more information about each question.

1) Match the application with the type of control method.

Using steam cleaning instead of solvent-based A) Engineering

cleaning

Wearing chemical splash goggles B) Personal
Protective
Equipment
(PPE)

Using a ventilation system to remove toxic dusts
Complete enclosure of a sand blast operation

Wearing a respirator to remove toxic vapors from
your breathing air

2) Most paints no longer contain lead-based pigments because lead paint is a health
hazard. What type-of control is used when lead-based pigments are replaced by
non-toxic pigments?

A) lIsolation
B) Ventilation
C) Substitution

D) PPE

Now fold over the right side of the page, and check your answers. Look on the back of
the question page for more information on each question. If you are taking this course
as a self-study, proceed to Videotape Segment 4B when you have finished. If you are

taking this course in a classroom situation, wait for further instructions from your
trainer when finished.
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APPLICATION EXERCISE 4A
Working With Engineering Controls and PPE

Answer Additional Information
1) A Using steam cleaning instead of solvent-based cleaning
B Wearing chemical splash goggles
A Using a ventilation system to remove toxic dusts
A Complete enclosure of a sand blast operation
B Wearing a respirator to remove toxic vapors from your breathing air

Engineering controls include:

SUBSTITUTION — replacing a hazardous chemical, process, or
piece of equipment with a less hazardous one

ISOLATION — using’ an enclosure, barrier, or distance to
separate workers from hazards

VENTILATION — mixing fresh air with contaminated air in a
work area, or preventing release of airborne hazards by removing
them at the source.

Personal protective equipment (PPE) includes eyewear, face masks,
clothing, gloves, boots, and respirators — equipment that workers
wear to prevent or reduce their exposure to hazardous chemicals.

2) C Substitution can be used to do any of the following

.Replace a hazardous CHEMICAL, such as lead-based pigment,
with a less hazardous chemical, such as a non-toxic pigment.

.Replace a hazardous PROCESS, such as solvent-based cleaning,
with a less hazardous process, such as steam cleaning.

.Replace a hazardous PIECE OF EQUIPMENT, such as a broom,
which can create a dust hazard, with a more efficient piece of
equipment, such as a wet vacuum cleaner.
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INTRODUCTION TO VIDEOTAPE SEGMENT 4B:
Administrative Controls

In addition to engineering controls and Personal Protective Equipment, controlling

chemical hazards requires information and training, safe work practices, good
housekeeping, good personal hygiene, and monitoring. As you watch this videotape,

look for examples of each of these administrative controls.
Also pay close attention to ways that you can help to control chemical hazards.
Notice how a simple change in work practices can reduce or eliminate an exposure.

See why it’'s important to report any medical symptoms you may experience. And be
alert for ways of using your senses to detect potential hazards.

Now, watch Videotape Segment 4B.
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APPLICATION EXERCISE 4B:
Administrative Controls and Hazard Recognition

Directions: Check or circle your answer(s) to each question, or write your answer in the
blank provided. Remember, there may be more than one correct choice for a question.
When you complete the exercise, fold over the right side of the page to check your
answers. Then turn the page to get more information about each question.

1) Can a change in work practices help to control a chemical hazard?
A) Yes
B) No

2) How does good housekeeping help to control chemical hazards?
A) Capturing the hazard as it forms at the source
B) Mixing and diluting the hazard with air
C) Containing and removing the hazard

D) Putting a barrier between an individual worker and the hazard

3) Suppose you report exposure symptoms to your supervisor. What does this tell
your supervisor?

A) You use sloppy work practices.
B) An exposure hazard may exist.
C) Routine medical monitoring is required.

D) You're on the alert for potential hazards.
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APPLICATION EXERCISE 4B:
Cdnniglrative Controls and Hazard Recognition

Answer Additional Information

1) A A simple change in work practices and good personal hygiene can often
help to control your exposure to a chemical hazard, For example:

. Changing your position so you breathe less vapor

.Washing your hands before eating or drinking

. Handling volatile materials in a chemical laboratory hood

. Covering or capping chemical containers when not in use
2)C The goal of housekeeping is to contain and remove hazards, and

requires the following

. Proper storage and handling

- Proper clean-up procedures

= Prompt removal and correct disposal of chemical wastes

Local ventilation captures chemical hazards at the source. General
ventilation mixes and dilutes the hazard with air. PPE and isolation
put barriers between people and hazards.

3)ABD Reporting medical symptoms that may be caused by exposure to a
health hazard in your work area tells your supervisor that —

.an exposure hazard may exist; and
. you are on the alert for potential hazards.

Experiencing medical symptoms does NOT necessarily mean that the
exposure is caused by your work practices, but it could be. Nor does it
necessarily mean that medical monitoring is required. It DOES means
that a hazard MAY exist, and that this potential hazard should be
evaluated and, if necessary, controlled.
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APPLICATION EXERCISE 4B Continued

4) Label each statement either true or false,
I'll always be able to see, smell, or taste an exposure hazard.
____Most airborne hazards can NOT be seen.

If's smell disappears, | am no longer breathing the chemical.

Monitoring may be required to detect hazardous exposures, even ifth:
chemical has a strong odor.

Any chemical | can smell or taste is entering my body.
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APPLICATION EXERCISE 4B Continued

Answer
4) F

T

Additional Information

You cannot sense odorless, colorless, and sa tasteless gases like carbon

monoxide. Although you can see bulk solids and liquids, airborne
forms are often invisible.

You can smell or taste some airborne hazards. But remember,

anything you can smell or taste is also entering your body. Also
remember that your sense of smell is limited.

You may not be able to smell the very small amounts of an airborne
hazard that can harm you. And some chemicals deaden your sense of

smell — the smell disappears even though you're still breathing the
hazard.
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APPLICATION EXERCISE 4B Continued

5) Which of the following clues alert you to a potential, uncontrolled health hazard?

Drop in noise level near a ventilation system
Abnormal reading on a gas gauge

Worker with a cold sneezing

Liquid being used up more quickly than usual
Sound of a near-by explosion

Maintenance worker vacuuming

Sudden build-up on exhaust vents

Unusual smell

Burning sensation

6) Regina routinely handles mercury, a liquid that can buildup in the body overtime
and can cause irreversible brain damage. How could medical monitoring help
protect Regina?

A) Detect uncontrolled exposure hazards
B) Prevent occurrence of immediate exposure symptoms
c) Prevent irreversible brain damage

D) None of the above

Now go back to page 4-9, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. If you
are taking this course as a self-study, proceed to the Lesson Summary when you have
finished. If you are taking this course in a classroom situation, wait for further
instructions from your trainer when finished.
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APPLICATION EXERCISE 4B Continued

bbEEEERE ]

6) AC

Additional Information

Drop in noise level near a ventilation system

Abnormal reading on a gas or vacuum gauge

Worker with a cold sneezing

Liquid being used up more quickly than usual

Sound of a near-by explosion

Maintenance worker vacuuming

Sudden build-up on exhaust vents

Unusual smell

Burning sensation

Anything unusual may alert you to a potential hazard —

- Drop in noise level

- Abnormal gauge or meter readings

- Using up a material more quickly or slowly than usual

- Sounds associated with accidents or emergency situations, such as
explosion or fire

- Changes in the way equipment or materials look

- An odor you don’t normally smell

- A sensation you don't normally feel

Medical monitoring helps to detect uncontrolled and improperly
controlled exposure hazards. When a medical exam or lab test
indicates an exposure problem, a hazard exists. Identifying, evaluating,
and controlling this hazard prevents repeated exposure. Sometimes, it
can also prevent occurrence of more serious health effects that develop
slowly over time.

Immediate health effects appear while you are being exposed, or
shortly thereafter. Medical monitoring itself cannot prevent

occurrence of immediate symptoms or subsequent long-term health
effects.
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LESSON 4 SUMMARY

There are three basic methods of controlling chemical hazards.

. Engineering controls
.Personal Protective Equipment (PPE)
.Administrative controls

ENGINEERING CONTROLS include the following

.SUBSTITUTION — replacing a chemical, process, or piece of equipment
with a less hazardous or more efficient one.

Example: steam instead of solvent cleaning

. ISOLATION — using an enclosure, barrier, or safe distance to separate
workers from exposure hazards.

Examples: machine enclosures, enclosed control rooms, splash guards
.GENERAL VENTILATION — mixing an airborne hazard with fresh air to
reduce exposure levels; this is only suitable for hazards of low toxicity that

mix readily with air.

Examples: fans, make-up air vents

.LOCAL EXHAUST VENTILATION — capturing an airborne hazard as it
Is released and taking it out of the workplace to eliminate exposure.

Examples: hoods, slots, and dust collectors
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LESSON 4A SUMMARY Continued

PERSONAL PROTECTIVE EQUIPMENT puts a barrier between the hazard and the

individual who wears it. It can protect against both physical hazards and health
hazards.

. PROTECTIVE GLOVES AND CLOTHING

Examples: hats, hoods, boots, impervious gloves, cloth gloves, rubber
aprons, lab coats, impervious boots

.EYE AND FACE PROTECTION

Examples: safety glasses, splash goggles, face masks and shields

. AIR-PURIFYING RESPIRATORS

Examples: Respirators with a cartridge or falter that removes contaminants
from the air you breathe

. AIR-SUPPLIED RESPIRATORS

Examples: Self-contained units that supply air from a tank carried on the
back; air-line units that provide air from a remote source

To protect you, PPE must be matched to the specific hazard. For example, cloth

gloves are useless for protection against a corrosive liquid, PPE is also useless unless
you wear 1t, Proper fit, correct use, and routine maintenance are also critical.
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LESSON 4 SUMMARY

ADMINISTRATIVE CONTROLS include the following
. DOCUMENTATION, INFORMATION, AND TRAINING

Examples: warning labels, MSDSS, Hazardous Chemical Inventory, written
Hazard Communication Program

. WORK PRACTICES

Examples: using all available controls correctly, reporting uncontrolled
hazards promptly

. HOUSEKEEPING — containing and removing hazards

Examples: vacuuming toxic dusts, proper storage and handling, correct
disposal of chemical wastes

.MONITORING — checking the effectiveness of other controls

Examples: Air and wipe samples for area monitoring, personal sampling for
individual monitoring, medical exams and laboratory tests

Always be alert for uncontrolled chemical hazards in your workplace. You can see
bulk liquids and solids, but most airborne hazards are invisible. You can smell or

taste some airborne chemicals, but not others. Some chemicals deaden your sense of

smell, and others cannot be detected by smell at the very low levels that can harm
you.

Remember, anything you smell or taste is entering your body.

In addition to sensing the chemical itself, you can detect exposure hazards by doing
the following

. Spotting equipment failures — a ventilation system that stops working,
darnaged chemical containers, faulty PPE

 Spotting leaks, spills, frees, explosions, uncontrolled chemical reactions, or
other emergency/accident situations

. Recognizing health effects produced by exposure, such as headache,
dizziness, coughing, irritation, or nausea

. Watching for anything unusual or out of the ordinary.
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LESSON 5: INTRODUCTION TO MSDSS AND MSDS PHYSICAL
HAZARD INFORMATION

INTRODUCTION

Material Safety Data Sheets (MSDSs) contain a great deal of useful information about
chemical hazards. You have a right to review a copy of the MSDS for any chemical
material in your work area simply by asking, This lesson helps you understand how
to read an MSDS. You will see what kinds of general information and physical data
the MSDS contains, Then you will see how to use MSDSS to help protect yourself
from physical hazards of the hazardous chemicals in your workplace.

LEARNING OBJECTIVES

When you have completed this lesson, you should be able to do the following

Identify general information that must be contained on an MSDS.

Use physical data on an MSDS to answer the following questions about a
chemical material:

Is it a solid, a liquid, or a gas?
Can | see it?
Might I smell it?
How fast does it evaporate?
How much of it can evaporate?
How much force does its vapor exert inside a closed container?
Is it heavier than air or lighter than air?
Is it heavier than water or lighter than water?
Is it soluble in water?
Does it float on water or sink in water?

Use physical data on an MSDS to compare the vapor hazards of liquid
chemicals.

Use MSDS physical hazard information to answer the following questions:
Can the chemical cause fires?

How do | put out a fire?
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LEARNING OBJECTIVES Continued

Can the chemical explode?
[s the chemical unstable or reactive?
What conditions or materials must be avoided?

How do I clean up a spill or leak?

LEARNING RESOURCES

.Videotape Segment 5A: Physical Characteristics Information

- Workbook Application Exercise 5A-1: Understanding General Information
and Physical Data on MSDSS

- Workbook Application Exercise 5A-2: Using General Information and
Physical Data on MSDSS

- Videotape Segment 5B: Physical Hazard Information

» Workbook Application Exercise 5B-1: Understanding MSDS Physical
Hazard Information

- Workbook Application Exercise 5B-2: Using MSDS Physical Hazard
Information

- Lesson Summary

DIRECTIONS FOR PROCEEDING

Complete the following steps in order. You might want to check off each step as you
complete it.

1) Read the workbook introduction to Videotape Segment 5A.
2) Watch Videotape Segment 5A.
_____3) Complete Application Exercise 5A-1 in this workbook.
____4) Complete Application Exercise 5A-2 in this workbook.
_____5) Read the workbook introduction to Videotape Segment 5B.
____6) Watch Videotape Segment 5B.
_____T) Complete Application Exercise 5B-1 in this workbook.
_____8) Complete Application Exercise5B-2 in this workbook.

9) Read the Lesson Summary.
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INTRODUCTION TO VIDEOTAPE SEGMENT 5A
Physical Characteristic Information

Every MSDS must contain certain kinds of information about the organization that
prepared the document, the identity of the chemical material, and the material’s
physical properties.

As you watch this videotape segment, look for the kinds of general information that
the MSDS must contain. Pay particular attention to the information included in the
Physical Data Section. Notice how this data can help you recognize chemical
materials, vapor hazards, and special fire hazards.

Now, watch Videotape Segment 5A.
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APPLICATION EXERCISE 5A-1: |
Understanding General Information and Physical Data on MSDSS

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. Remember, there may be more than one correct choice for a
question. When you complete the exercise, fold over the right side of the page to check
your answers. Then turn the page to get more information about each question.

1) What information must the MSDS contain about the party who prepared the
document?

A) Name
B) Address

C) Phone number

2) Can an MSDS include more than one name for a chemical material?
A) Yes

B) No

3) If the chemical material is a mixture, what must the MSDS identify?
A) Paints or coatings that are safe to use with it
B) Name of each hazardous ingredient

C) Other similar mixtures of liquids, solids, or gases
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APPLICATION EXERCISE 5A-1 :
Understanding General Information and Physical Data on MSDSS

Answer

) ABC

2) A

Additional Information

Every MSDS must contain the name, address, and telephone number
of the party responsible for preparing the document.

OSHA requires this information so that you can easily contact the
responsible party.

One name on the MSDS must be the same as the name used on the
label and the Hazardous Chemical Inventory in your workplace. But
many chemical materials have more than one name. So, you may also
see synonyms or trade names. The MSDS may also tell you that the
material belongs to a chemical family or has a particular chemical
structure. Section (g)(2) of the Hazard Communication Standard
(29CFR 1910.1200) contains very specific requirements for identifying
chemicals on the MSDS,

Mixtures contain more than one ingredient. If the material is a
mixture, the MSDS must identify all the hazardous ingredients.

Paints, preservatives, solvents, alloys, and metallic coatings are
common mixtures, but any solid, liquid, or gas can be a mixture.
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APPLICATION EXERCISE 5A-1 Continued

4) Which chemical gets into the air faster?

A) Evaporation Rate 0.35 ‘
(Water = 1) |
B)

Evaporation Rate 3.5
(Water = 1)

5) What does vapor pressure tell you?
A) How fast a chemical gets into the air.
B) How much of the chemical can evaporate.
C) Whether the vapor is lighter or heavier than air.

D) How much force the vapor exerts inside a closed container.
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APPLICATION EXERCISE 5A-1 Continued

Answer

5)A, B, D

Additional Information

Evaporation rates are reported as comparisons. The evaporation rate
tells you HOW FAST a liquid evaporates compared to water, in this
case, the standard, which has an evaporation rate of one. That is, it

tells you how quickly vapors get into the air from an exposed liquid
surface.

Evaporation Rate Meaning
(Water = 1)
Less than 1(< 1) Vaporizes SLOWER than water
1 SAME rate as water
More than 1(> 1) Vaporizes FASTER than water

Vapor forms above the liquid surface inside a closed container. This
vapor exerts a force on the walls of the container. The force is the
vapor pressure of the liquid.

Like air pressure, vapor pressure is measured in millimeters of

mercury (mm Hg), Vapor pressure increases as the temperature of a
liquid rises.

Liquids with high vapor pressures at room temperature (greater than
about 100 mm Hg) present a special hazard. The pressure inside a
sealed container can make the container swell or burst open. This
releases a hazard and is most likely to happen if a sealed container is
exposed to heat.

Given a closed room, vapor pressure can tell you how much liquid will
evaporate.

High vapor pressure will tell you how fast it gets into the air, as well.
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APPLICATION EXERCISE 5A-1 Continued

6) Which vapor tends to sink in still air?

A) | Vapor Density 0.80
(Air = 1)

B) | Vapor Density 1.52
(Air =1)

7) Which liquid is lighter than water?

A) Specific Gravity 0.60
(Water = 1)

B) Specific Gravity 1.80
(Water = 1)

Now go back to page 5-5, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. If you are
taking this course as a self-study, proceed to Application Exercise 5A-2, “Using General
Information and Physical Data on MSDSS, ” when you have finished. If you are taking
this course in a classroom situation, wait for further instructions from your trainer
when finished.
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Application Exercise 5A-1 Continued

Answer Additional Information

6) B Vapor density tells you whether a vapor is lighter than air or heavier
then air, which has a density of 1.

Vapor Density Meaning
(Air = 1)
Lessthan1(c 1) LIGHTER than air. Tends to RISE, and
get out of your breathing zone.
Greater than 1(> 1) HEAVIER than air. Tends to SINK, stay
in your breathing zone, and accumulate
in low spots.

Note: If the air around the vapor is turbulent (breezy), the vapor may mix with air
and become close to 1.

7) A Specific gravity tells you whether a liquid is lighter than water or
heavier than water, which has a specific gravity of 1.

Specific Gravity Meaning
(Water = 1)
Less than 1(< 1) LIGHTER than water. FLOATS if not

soluble in water.

Greater than 1(> 1) HEAVIER than water. SINKS if not
soluble in water.
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APPLICATION EXERCISE 5A-2:
Using General Information and Physical Data on MSDSs

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. Remember, there maybe more than one correct choice for a
question. When you complete the exercise, fold over the right side of the page to check
your answers. Then turn the page to get more information about each question.

Locate the MSDS for Automatic Transmission Fluid in Appendix A and use it to
answer the following questions.

1) What should you do if you need more information about Automatic Transmission
Fluid in an emergency situation?

A) Call 318-555-5214

B) Call a doctor

C) Write PO Box 3758, Anytown, OK 74000

D) Write OSHA
2) Is this transmission fluid a mixture?

A) Yes

B) No
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APPLICATION EXERCISE 5A-2:
Using General Information and Physical Data on MSDSS

Answer

DA

2) A

Additional Information

The MSDS for Automatic Transmission Fluid is located on pages A-4 to
A-5 in Appendix A.

Section 1 of the MSDS gives you an emergency telephone number to
call for assistance. Calling this number is usually the fastest way to get
the answers you need in an emergency situation. This puts you in
Immediate contact with the manufacturer or party responsible for

preparing the MSDS. Writing for answers only works when you can
afford to wait for the information.

Most physicians know little or nothing about transmission fluid. With
hundreds of thousands of chemical materials in use, you cannot expect
OSHA to have specific information about any one product.

Look at Section 2 of the MSDS. It lists three ingredients: refined oils,

anti-oxidant, and dye. Any material that contains two or more
different ingredients is a mixture.
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APPLICATION EXERCISE 5A-2 Continued

3) What is the material’'s physical form?
A) Solid
B) Liquid

g) Gas

4) How might you sense release of this transmission fluid in your workplace?
A) See it
B) Smell it

C) Can't sense it — chemical is invisible and odorless

Now go back to page 5-11, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. If you
are taking this course as a self-study, read the introduction to Videotape Segment 5B
when you have finished. If you are taking this course in a classroom situation, wait
for further instructions from your trainer when finished.
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APPLICATION EXERCISE 5A-2 Continued

Answer Additional Information

3)B Look at the APPEARANCE& ODOR information in the Physical and
Chemical Characteristics Section, Section 3. It tells you that the
material is a red, oily liquid.

4)AB Again, look at the APPEARANCE& ODOR information in Section 3.
It tells you that the material is a red, oily liquid. You can see the
liquid, but you probably cannot see the vapor or mist that can be
formed from the liquid. The MSDS also tells you that this
transmission fluid has a slightly oily odor. This means you can smell it,
but the odor is faint. So you may not notice the smell — especially if
the air you are breathing contains only small amounts of vapor.
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INTRODUCTION TO VIDEOTAPE SEGMENT 5B:
Physical Hazard Information

You have seen that physical hazards include explosion hazards, fire hazards, and
unstable or reactive chemicals. The MSDS identifies these types of hazards and
provides information to help you control them.

As you watch this videotape, look for the kinds of information contained in the Fire
and Explosion Hazard Data Section of the MSDS, and learn how to identify these
hazards. Learn to use the Reactivity Data Section to identify unstable or reactive
chemicals, and watch for ways of preventing hazardous reactions in the workplace.
Finally, notice how the Precautions for Safe Handling and Use Section helps you
clean up chemical spills or leaks correctly and dispose of the chemical waste properly.

Now, watch Videotape Segment 5B.
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, APPLICATION EXERCISE 5B-I :
Understanding MSDS Physical Hazard Information

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. Remember, there may be more than one correct choice for a
question. When you complete the exercise, fold over the right side of the page ¢e check
your answers. Then turn the page to get more information about each question.

1) Which chemical material is flammable?

Flash Point T0°F ‘

B) ‘ Flash Point  150°F ‘

2) For which materials must the MSDS list CONDITIONS to avoid?
A) Unstable chemicals
B) Reactive chemicals
C) Polymerization hazards

3) If the MSDS lists MATERIALS to avoid, what kind of hazard is the chemical?

A) Unstable

B) Flammable
C) Reactive

D) Combustible

Now fold over the right side of the page, and check your answers. Look on the back of
the question page for more information on each question. If you are taking this course
as a self-study, continue to Application Exercise 5B-2, “Using MSDS Physical Hazard
Information,” when you have finished. If you are taking this course in a classroom
situation, wait for further instructions from your trainer when finished.
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APPLICATION EXERCISE 5B-I :
Understanding MSDS Physical Hazard Information

Answer

2) ABC

Additional Information

The flash point is the lowest temperature at which a liquid gives off

enough vapor to ignite in the presence of an ignition source, such as a
match, spark, or cigarette.

FLAMMABLE liquids have flash points below 100”F.
COMBUSTIBLE liquids have flash points at or above 100"F.

The Reactivity Data Section of the MSDS lists conditions to avoid for
unstable chemicals and polymerization hazards and incompatible
reactions or materials. The conditions to avoid are those that might
cause the chemical to decompose (break down into simpler molecules),
or to polymerize (self-react to form large molecules).

Reactive chemicals become hazardous when in contact with certain
other chemical materials. Contact may cause a fire, explosion, or other

violent chemical reaction. It may also produce or release a hazardous
chemical.

For this reason, the Reactivity Data Section lists materials to avoid for
reactive chemicals.
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APPLICATION EXERCISE 5B-2: Using Physical Data on MSDSs

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. Remember, there may be more than one correct choice for a
question. When you complete the exercise, fold over the right side of the page to check
your answers. Then turn the page to get more information about each question.

Locate the MSDS for Crystal Clear in Appendix A and use it to answer the following
questions.

1) What type(s) of physical hazards does Crystal Clear present?
A) Fire
B) Explosion
C) Unstable
D) Reactive

E) Polymerization

2) Crystal Clear produces a hazardous situation when it comes in contact with :
A) Corrosives
B) Certain metals
C) Water
D) Air

3) Does Crystal Clear produce any hazards when it burns or breaks down into
simpler chemicals?

A) Yes
B) No

Now fold over the right side of the page, and check your answers. Look on the back of
the question page for more information on each question. If you are taking this course
as a self-study, either review Videotape Segment 5B or proceed to the Lesson Summary
when you have finished. If you are taking this course in a classroom situation, wait
for further instructions from your trainer.
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APPLICATION EXERCISE 5B-2: Using Physical Data on MSDSS

Answer Additional Information

The MSDS for Crystal Clear is located on pages A-2 and A-3 of
Appendix A.

DABD Look at the Fire and Explosion Hazard Data given in Section 4 of the
MSDS. Crystal Clear is a fire hazard because it contains a flammable
gas. It's an explosion hazard because explosive limits (LEL and UEL)
are given.

The Reactivity Data in Section 5 of the MSDS tells you that Crystal
Clear is stable, and that it does not undergo hazardous polymerization.
It also tells you two kinds of materials to avoid — corrosives and active

metals. Whenever the MSDS lists materials to avoid, the chemical is
reactive.

2)AB Look at the MATERIALS TO AVOID listed in the Reactivity Data
Section. It tells you to keep Crystal Clear away from corrosives and
active metals, such as aluminum and magnesium. Whenever the
MSDS lists Materials to Avoid, it means that contact with these
materials can produce or release a hazard.

3) A Look at the HAZARDOUS DECOMPOSITION PRODUCTS listed in
the Reactivity Data Section. All four chemicals listed are toxic gases
formed when Crystal Clear burns or decomposes. Carbon monoxide,
phosgene and hydrogen chloride are deadly.
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LESSON 5 SUMMARY

Every MSDS must contain the following general information,

. Name, address, and telephone number of the party responsible for
preparing or distributing the MSDS, who can provide additional
information on the hazardous chemical and appropriate emergency

procedures.

. Name of the chemical material as it appears on the warning label and
Hazardous Chemical Inventory in your workplace.

. Health hazards of the chemical, including signs and symptoms of exposure,

. Precautions for safe handling and use.

. Any applicable control measures.

Many chemical materials are mixtures. Mixtures contain more than one ingredient.
The MSDS must identify ALL hazardous ingredients in a mixture.

The following table summarizes the information you will find in the Physical Data

Section of the MSDS.

Physical Data

Question Answered

Explanation

APPEARANCE AND
ODOR

Solid, liquid, or gas?
What does it look like?
Can I see/smell it?

MSDS describes physical
form/appearance, color, and odor

(if any).

BOILING POINT

Is it a gas?

YES if boiling point is BELOW
room temperature

EVAPORATION RATE
(STANDARD = 1)

How FAST does it evaporate?

FASTER than standard if rate
GREATER than 1.

SLOWER than standard if rate
LESS than 1.

VAPOR PRESSURE
(mm Hg)

How much FORCE does the
vapor exert inside a closed
container?

Higher is more hazardous. Over
100 mm Hg may cause container to
burst open upon exposure toheat.

VAPOR DENSITY
(Air =1)

Is it heavier than air or lighter
than air?

HEAVIER if GREATER than 1.
LIGHTER if LESS than 1.

SPECIFIC GRAVITY

Is it heavier than water or

HEAVIER if GREATER than 1.

(Water = 1) lighter than water? LIGHTER if LESS than 1.
VOLUBILITY IN Is it soluble in water? NO if volubility none or a number
WATER near zero.
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LESSON 5 SUMMARY

Continued

Liquids that are not soluble in water either float(specific gravity less than 1) or sink

(specific gravity greater than 1). Liquids that float on water present a special fire
hazard. Water does not stop such liquids from burning. Instead, water spreads the

fire.

Physical hazard information appears in the following sections of the MSDS.

. Fire and Explosion Hazard Data Section

.Reactivity Data Section

. Precautions for Safe Handling and Use Section

The following table summarizes the information you will find in the Fire and
Explosion Hazard Data Section of the MSDS.

Data Question Answered Explanation
FLASH POINT Is it a fire hazard? YES if below 200°F.
Is it flammable? YES j% below 100°F.
Is it combustible? YES IT 100-200'3?.
Lower is more hazardous.
LEL and UEL Can it explode in air? YES if limits given.

Low LEL or wide explosive
range most hazardous.

EXTINGUISHING
MEDIA

What material should be used
to put out a fire?

Use protective equipment and
special procedures given.

SPECIAL FIRE
FIGHTING
PROCEDURES

How should firefighters put
out afire?

Use protective equipment and
special procedures given.

UNUSUAL FIRE

ﬁlﬂ&% OSION

Is it a fire hazard?
Can it explode?

YES if any information is
given in either category.

Do NOT attempt to put out a chemical fire unless you have been specially trained to
do so. Instead, sound the alarm and leave the area.
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LESSON 5 SUMMARY

Continued

The following table summari'zes the information you will find in the Reactivity Data

Section of the MSDS.

Data

Question Answered

Explanation

STABILITY

Is it unstable?
What conditions should be
avoided?

YES if “Unstable” checked.
Conditions to avoid are listed.

INCOMPATIBILITY

Is it reactive?
What materials should be
avoided?

YES if information given.
Materials to avoid are listed.

HAZARDOUS Does it produce or release a YES if any products are listed.
DECOMPOSITION hazard when it decomposes?

PRODUCTS

Hazardous Can it occur? YES if “May Occur” checked.

POLYMERIZATION

What conditions should be
avoided?

Conditions to avoid are listed.

The following table summarizes the information you will find in the Precautions

for Safe Handling and Use Section of the MSDS.

Data

Question Answered

Explanation

STEPS TO BE TAKEN
IF MATERIAL IS
SPILLED OR
RELEASED

How do I clean up a spill or
leak?

Follow specific steps and
procedures given.

WASTE DISPOSAL
METHOD

What is the proper waste
disposal method?

Follow specific methods given
and refer to any government
regulations.
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LESSON 6: MSDS HEALTH HAZARD INFORMATION

INTRODUCTION

In addition to physical hazard information, Material Safety Data Sheets contain a
great deal of information about health hazards. In this lesson, you'll see how you can
use the MSDS to identify the following

« Health hazards

- EXposure routes

- Health effects

. First-aid procedures

- Required protective equipment

- Special handling and storage precautions

LEARNING OBJECTIVES

When you have completed this lesson, you should be able to do the following

Describe different types of exposure limits.

Use health hazard data on an MSDS to answer the following questions
about a chemical material:

Is it a health hazard?

What is the exposure limit?

How can | be exposed?

What can it do to me?

What first-aid procedures should I use?
What protective equipment is required?

What special precautions should | take?
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LEARNING RESOURCES

.Videotape Segment 6: Health Hazard Information

.Workbook Application Exercise 6-1 Understanding MSDS Health
Hazard Information

. Workbook Application Exercise 6-2: Using MSDS Health Hazard
Information

.Lesson Summary

DIRECTIONS FOR PROCEEDING

Complete the following steps in order. You might want to check off each step as you
complete it.

1) Read the workbook introduction to Videotape Segment 6.

2) Watch Videotape Segment 6.

3) Complete Application Exercise 6-1 in this workbook,
4) Complete Application Exercise 6-2 in this workbook.

5) Read the lesson summary.
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INTRODUCTION TO VIDEOTAPE SEGMENT 6:
MSDS Health Hazard Information

As you watch this videotape segment, first watch for the description of exposure
limits. Then notice how you can use the MSDS to recognize carcinogens, exposure
routes, and medical symptoms. Also pay close attention to the importance of knowing
and using the correct frost-aid procedures in a medical emergency. Finally, learn how
the MSDS helps protect you from health hazards by specifying particular types of
protective equipment required and special handling and storage precautions.

Now, watch Videotape Segment 6.
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NOTES

6-4




APPLICATION EXERCISE 6-1:
Understanding MSDS Health Hazard Information

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. Remember, there maybe more than one correct choice for a
question. When you complete the exercise, fold over the right side of the page to check
your answers. Then turn the page to get more information about each question.

1) Which question(s) can be answered by looking at exposure limits on an MSDS?
A) Is the material a health hazard?
B) Is breathing the material hazardous?
C) Is the material a carcinogen?
D) How much can be airborne?

E) Can I see or smell it?

2) Which type of exposure limits are set by OSHA?
A) TLVs
B) RELs
C) PELs

D) ANSI limits
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APPLICATION EXERCISE 6-1:
Understanding MSDS Health Hazard Information

Answer

1)ABD

2)C

Additional Information

Exposure limits define the amount of chemical allowed in a given
volume of air. Limits are set to define airborne levels that produce no

Il health effects in most people, even if they are exposed every day for
their entire working lives.

If an exposure limit has been set, it means that the chemical is a
health hazard. It also means that the chemical can become airborne,
and that breathing too much of it can injure you or make you sick.

Many chemicals — not just carcinogens — have exposure limits.
Often, you cannot see or smell an airborne hazard even when it is
present above its exposure limit.

OSHA sets Permissible Exposure Limits, or PELs. Compliance with
PELSs is mandatory,

Compliance with other exposure limits is voluntary.

- ACGIH (American Conference of Governmental Industrial
Hygienists) recommends Threshold Limit Values, or TLVSs.

- NIOSH (National Institute of Occupational Safety and Health)
proposes Recommended Exposure Limits, or RELs.

.- ANSI (American National Standards Institute) recommends
limits set by a consensus of experts.

- Chemical manufacturers may recommend their own exposure
limits.
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APPLICATION EXERCISE 6-1 Continued

3) What must the MSDS tell you for EACH exposure route?
A) Exposure limits
B) Immediate health effects
C) Delayed health effects

D) First-aid procedures

4) If required, does the MSDS have to tell you the specific type of protective gloves
and eyewear that you need?

A) Yes

B) No
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APPLICATION EXERCISE 6-1

Continued

Answer

3)J)ABCD

4) A

Additional Information

Health effects and first-aid procedures vary with the exposure route.
Thus, MSDSs must identify known health effects and recommended
first-aid procedures for each exposure route that may be hazardous.

MSDSs must identify both immediate and delayed health effects.
Immediate health effects appear right away, whereas delayed effects

develop slowly over time, Exposure limits are set for airborne hazards,
not for specific exposure routes.

MSDSs must specify the specific type of gloves or protective eyewear

required. For example, impervious gloves and full-face protection are
required for working safely with strong acids. The MSDS cannot
simply say that gloves and eye protection are required.
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APPLICATION EXERCISE 6-2:
Using Health Hazard Data on MSDSs

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. Remember, there may be more than one correct choice for a
question. When you complete the exercise, fold over the right side of the page to check
your answers. Then turn the page to get more information about each question.

Locate the MSDS for Caustic Soda Beads in Appendix A and use this MSDS to answer
the following questions.

1) What type of health hazard(s) does this material present?
A) Irritant
B) Corrosive
c) Target organ chemical
D) Reproductive hazard
E) Sensitizer

F) Carcinogen

2) What should you do if a co-worker accidentally swallows some of this chemical?
A) Try to make the person throw up
B) Get the victim to fresh air
C) Make the person drink a lot of water

D) Begin artificial respiration
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APPLICATION EXERCISE 6-2:
Usina Health Hazard Data on MSDSs

Answer

2) C

Additional Information

The MSDS for Caustic Soda Beads is located on pages A-6 to A-7 of
Appendix A.

The Health Hazard Data Section, Section VI clearly identifies this
material as a corrosive. It destroys body tissues upon contact, and it
can cause serious burns, permanent blindness, or death upon
ingestion. Although the effect of exposure can be only mild irritation,
this material is not classified as an irritant. Irritants are capable of
causing only minor health effects, not life-threatening or disabling
burns.

Section VI also tells you that neither the NTP, IARC, nor OSHA
considers this material either a carcinogen or potential carcinogen.
The MSDS does not identify any effects associated with entry into the
bloodstream. This corrosive is a contact hazard, not a target organ
chemical, reproductive hazard, or sensitizer.

The FIRST-AID PROCEDURES given in the Health Hazard Data
Section give specific instructions for each exposure route. For
Ingestion, the MSDS recommends giving large amounts of water —
provided that the victim is conscious. This is the correct procedure for
ingestion of most corrosives. You should NOT try to make the victim
throw up because the corrosive would burn as it came back up.

For inhalation, the correct procedure is either to get the victim to
fresh air (breathing) or to give artificial respiration (not breathing).
Skin or eye contact calls for “flushing” the exposed area with water,
which means running water over it for at least 15 minutes.
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APPLICATION EXERCISE 6-2 Continued

3) What type(s) of special protection tight be required to work safely with solutions
of this material?

A) Air-supplied respirator

B) Air-purifying respirator

c) Chemical splash-proof goggles
D) Rubber gloves

E) Full-body protective clothing

Now go back to page 6-9, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. If you are
taking this course as a self-study, proceed to the Lesson Summary when you have
finished. If you are taking this course in a classroom situation, wait for further
instructions from your trainer when finished.
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APPLICATION EXERCISE 6-2

Continued

Answer

3)BCD

Additional Information

Generally required protective equipment is identified in the Control
Measures Section. This includes a respirator with a high efficiency
filter to remove any corrosive mists or vapors. Rubber gloves, apron
and chemical splash-proof goggles are also recommended.

6-12




LESSON 6 SUMMARY

Three sections of the MSDS contain specific information about health hazards.
.Hazardous Ingredients Section
. Health Hazard Data Section
. Control Measures Section

The following tablesurnmarizes the information you will find in the Hazardous
Ingredient Section.

Data Question Answered Explanation

EXPOSURE LmiTs Is it a health hazard? YES ifa limit is given.
Is breathing it harmful? YES ifa limit is given. _
How much can be in the air, Limit gives parts of contaminant

without causing adverse health | per million parts of contaminated
effects in exposed individuals? air (ppm) or milligrams (mg) per
cubic meter; PELS (Permissible

Exposure Limits) are mandatory.

The following table summarizes the information you will find in the Health Hazard
Data Section,

Data Question Answered Explanation
EXPOSURE How can | be exposed? If any are known, MSDS must
HAZARDS What can it do to me? give both immediate and

delayed health effects for each
exposure route.

FIRST-AID What first-aid procedure Follow the recommended

PROCEDURES should I use? procedure given for the person’s
exposure route and current
condition.
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LESSON 6 SUMMARY

Continued

The following table summarizes the information you will find in the Control

Measures Section.

Data

Question Answered

Explanation

RESPIRATORY
PROTECTION

Do | need respiratory PPE?
What type do | need?

YES if any type listed.
Air-supplied or specific type of
air-purifying should be given.

VENTILATION

Is ventilation required?

Is local exhaust needed?
Is general needed?

Isa special type needed?

YES if any identified.

YES if section identifies.
YES if section identifies.
YES if section identifies.

'PROTECTIVE
GLOVES

Do I need gloves?
What type do | need?

YES if any identified.
MSDS must state type.

EYE PROTECTION

What type of eye protection
do I need?

MSDS must state specific type
needed.

OTHER PROTECTIVE
EQUIPMENT

What other protective
equipment is required?

Any lieted.
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LESSON 7: USING LABELS AND THE HAZARDOUS CHEMICAL
INVENTORY

INTRODUCTION

The Hazard Communication Standard requires the use of warning labels. It also
requires a Hazardous Chemical Inventory that names all hazardous chemical
materials in your workplace. In this lesson, you will see —

. what information these documents contain; and

.how to use the labels and Inventories available in your workplace.

LEARNING OBJECTIVES

When you have completed this lesson, you should be able to do the following:
Identify information that must be included on all warning labels.
Identify containers that do and do not require warning labels.

Use warning labels to identify information about chemical hazards and to
locate MSDSs.

Describe the Hazardous Chemical Inventory and its uses.

List four types of chemicals excluded from OSHA'S labeling requirement.

LEARNING RESOURCES

. Videotape Segment 7: Labels and The Hazardous Chemical Inventory

. Workbook Application Exercise 7-1: Knowing About Labels and The
Hazardous Chemical Inventory

. Workbook Application Exercise 7-2: Using Labels and The Hazardous
Chemical Inventory

.Lesson Summary
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DIRECTIONS FOR PROCEEDING

Complete the following steps in order. You might want to check off each step as you
complete it.

1) Read the workbook introduction to Videotape Segment 7.
2) Watch Videotape Segment 7.

3) Complete Application Exercise 7-1 in this workbook.
4) Complete Application Exercise 7-2 in this workbook.

5) Read the Lesson Summary.
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INTRODUCTION TO VIDEOTAPE SEGMENT 7:
Lakels and The Hazardous Chemical Inventory

OSHA requires four written documents to help protect you from chemical hazards in
the workplace.

- Warning labels
. Hazardous Chemical Inventory
. MSDSS

. Local Written Hazard Communication Program

As you watch this videotape segment, notice how these documents work together.
Pay close attention to the information labels contain, and how you can use labels to

help protect yourself from chemical hazards. Also watch for ways you can use the
Hazardous Chemical Inventory in your workplace.

Now, watch Videotape Segment 7.
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APPLICATION EXERCISE 7-1:
Knowing About Labels and The Hazardous Chemical Inventory

Directions: Check or circle your answer(s) ¢o each question, or write your answer in
the blank provided. Remember, there may be more than one correct choice for a
question. When you complete the exeréise, fold over the right side of the page to check
your answers. Then turn the page to get more information about each question.

1) What information MUST be included on EVERY warning label?
A) Name of the chemical material
B) Chemical formula
C) Name and address of supplier or manufacturer
D) All appropriate hazard warnings
2) How can you find out about the hazards of chemicals traveling through your
work area inside pipes?
A) Read the warning label — all pipes carrying chemicals must be labeled.

B) | must be informed by my employer — the OSHA Standard requires
this.

C) Find out the name of the chemical and lookup its hazards on the
Hazardous Chemical Inventory.

D) I have no right to know about the hazards of chemictls inside pipes
because pipes are not considered containers.
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APPLICATION EXERCISE 7-1:
Knowina About Labels and The Hazardous Chemical Inventory

Answer Additional Information
1DAD The Hazard Communication Standard says that every warning label
MUST include:

« Name of the chemical material
. All appropriate hazard warnings

Other information, such as a manufacturer’s, importer’s or other
responsible party’s name or address, may also be included, and usually
IS. But this information does not have to be on the label unless the
container leaves the workplace.

2)B The Hazard Communication Standard requires every employer to
inform employees about the hazards of any chemicals contained in
unlabeled pipes in their work area. The method used to do this must
be described in the written Hazard Communication Program.

Pipes do not have to be labeled because the Standard does not consider
pipes to be containers. Containers that do require labels include bags,
barrels, bottles, boxes, cans, cylinders, drums, reaction vessels, and
storage tanks, or the like, that contain hazardous chemicals.

The Hazardous Chemical Inventory is just that — an inventory or

list of hazardous chemicals known to be present in the workplace. It
does not contain specific hazard information.
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APPLICATION EXERCISE 7-1 Continued

3) Scott fills a one-gallon safety can with solvent. A few minutes later, Ellen picks

up the same safety can and empties it into a parts washer. Does this safety can
require a label?

A) Yes

B) No

4) Can the name used on a label differ from the name used on the Hazardous
Chemical Inventory?

A) Yes

B) No

5) Suppose paint thinner IS on the Hazardous Chemical Inventory for your
workplace. Which of the following is/are true?

A) Paint thinner is a chemical hazard.
B) Containers of paint thinner must be labeled.

C) An MSDS for paint thinner must be available.

Now go back to page 7-5, fold over the right side of the page, and check your answers,
Look on the back of the question page for more information on each question. If you
are taking this course as a self-study, continue to the Application Exercise 7-2, “Using
Labels and The Hazardous Chemical Inventory, ” when you have finished. If you are

taking this course in a classroom situation, wait for further instructions from your
trainer when finished.
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APPLICATION EXERCISE 7-1 Continued

Answer Additional Information

3)A This safety can must be labeled because more than one worker uses it.
Only transfer containers that meet BOTH of the following
requirements are exempt from the labeling requirement.

. Container used by only ONE worker; AND
. Container filled AND emptied during the same shift.

4) B The SAME name must be used on the label, the Hazardous Chemical
Inventory, and the MSDS. OSHA requires use of the same name to
make it easier to use the label or Inventory to find the right MSDS.

5) ABC When a chemical IS included on the Hazardous Chemical Inventory,
all of the following are true.

. The chemical is found in your workplace.
. The chemical is hazardous.

. Containers of the chemical must be labeled.

. An MSDS for the chemical must be readily accessible to you
during your workshift, when you are in your work area.
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APPLICATION EXERCISE 7-2:
Using Labels and The Hazardous Chemical inventory

Directions: Check or circle your answer(s) to each question, or write your answer in
the blank provided. Remember, there may be more than one correct choice for a
question. When you complete the exercise, fold over the right side of the page to check
your answers. Then turn the page to get more information about each question.

Appendix C contains a sample Hazardous Chemical Inventory. Use it to answer the
following questions.

1) Which of the following chemical hazards are used in the workplace to which this
Hazardous Chemical Inventory applies?

A) Epoxy Paint - Blue Prime 107
B) Stop-Rust, Black

C) AC Dark Blue Gloss

D) Tight Seal

E) Clear Spray

2) Which brand of Anti-Freeze is used in the 239th Street Maintenance Shop?
A) Pioneer Oil

B) Texas Oil Co.

C) Titan Research

3) Is Blue Spray Paint used in the Pitkin Shop?
A) Yes

B) No
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APPLICATION EXERCISE 7-2:
Using Labels and The Hazardous Chemical Inventory

Answer

1)BDE

2)B

3) B

Additional Information

Stop-Rust, Black; Tight Seal, and Clear Spray are included in the
sample Hazardous Chemical Inventory in Appendix C.

Make sure the name you are looking for matches the name on the
Inventory exactly. Epoxy Paint - Blue 207 is on this Inventory, but
Epoxy Paint Blue - Prime 107 is not. Similarly, AC Dark Blue and AC
Light Blue Gloss are on the Inventory, but AC Dark Blue Gloss is not.

Only Texas Oil Co. Anti-Freeze is listed for the 239th Street
Maintenance Shop. When the Hazardous Chemical Inventory covers
several different facilities, individual inventories maybe available for

each facility. Similarly, specific Inventories may be put together for
individual work areas.

Blue spray paint is used in five of the facilities covered by this
Hazardous Chemical Inventory, but the Pitkin Shop is not listed as a
“USE POINT,”
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APPLICATION EXERCISE 7-2 Continued

Locate the Hazard Warning Label for 1,1,1, -tricholoethane in Appendix B and use it to
answer the following question.

4) Can 1,1,1 trichloroethane cause a fire?
A) Yes

B) No

Locate the DoD Hazard Warning Label for methanol in Appendix B and use it to
answer the following question.

5) What kind(s) of protection do you need when working with methanol?
A) Eyewear
B) Gloves

C) Respirator or ventilation system

Now go back to page 7-9, fold over the right side of the page, and check your answers.
Look on the back of the question page for more information on each question. Ifyou
are taking this course as a self-study, proceed to the Lesson Summary when you have
finished. If you are taking this course in a classroom situation, wait for further
instructions from your trainer when finished.
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APPLICATION EXERCISE 7-2 Continued

Answer

4)B

5) ABC

Additional Information

The warning label for 1,1,1 trichloroethane is located on page B-3 of
Appendix B.

The label tells you that 1,1,1 trichloroethane IS NOT a fire hazard.

The warning label for methanol is located on page B-2 of Appendix B.

The label for methanol warns you to protect your eyes, skin, and
respiratory tract. You need to protect yourself against eye contact by
wearing eye protection. The proper gloves can protect against skin
contact, and a respirator or ventilation system protects against
breathing hazardous airborne forms of the chemical
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LESSON 7 SUMMARY

The Hazard Communication Standard requires the use of hazard warning labels that
include —

» The name and identity of the chemical that matches the name and
identity on the MSDS and Hazardous Chemical Inventory; AND

. ALL appropriate hazard warnings,

Labels on containers that leave the workplace must also contain the name and
address of the responsible party. The warning label is often your first source of
information about chemical hazards, The name and identity on the label can be used
to find the right MSDS, where you will find additional information.

Warning labels must be affixed to bags, barrels, bottles, boxes, cans, cylinders, drums,
reaction vessels, storage tanks, and other chemical containers. Placards or bin labels
can be used for stationary containers as long as the placard clearly identifies the
containers to which it applies, and provides the same information required for any
other type of hazard warning label.

Pipes carrying chemicals do not have to be labeled, but you must be informed about
the hazards of any chemicals carried through your work area in unlabeled pipes. A
transfer container does not have to be labeled provided that only one person handles
the container and the container isfilled and emptied in the same shift.

The following types of chemicals are exempt from the OSHA labeling requirement
because labelling is required by other federal laws.

Pesticides covered by the Federal Insecticide, Fungicide, and Rodenticide
Act (MSDSs must be available for pesticides).

Food, food additives, color additives, drugs, cosmetics, and ingredients in
these products covered by the Federal Food, Drug, and Cosmetic Act.

Distilled spirits, wine, or malt beverages not intended for industrial use
covered by the Federal Alcohol Administration Act. MSDSS must be
available if the use of these products results in worker exposures
significantly greater than those of consumers.

Consumer products and hazardous substances covered by the Consumer
Product Safety and Federal Hazardous Substances Acts. MSDSS must be
available, if the use of these products results in worker exposures
significantly greater than those of consumers.
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LESSON 7 SUMMARY Continued

The Hazardous Chemical Inventory must name all hazardous chemical materials
currently found in your workplace. Containers of materials on the Hazardous
Chemical Inventory must be labeled, tagged, or placarded and MSDSs must be
available for every material on the Inventory. You can use the Inventory tofind out
whether a hazardous chemical material is used in your workplace. You can also use
the Inventory to see if a material you work with is considered hazardous. Ifit is
hazardous, it must be on the Hazardous Chemical Inventory.

Congratulations! You have now completed this course. It's time to put what you've
learned to work. But remember to keep this workbook handy — it's your personal
reference on working safely with chemical materials.

If you desire further information about the Hazard Communication Standard or
about the information you've been studying in this course, contact:

Name

Title

at

Telephone
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MATERIAL SAFETY DATA SHEETS (MSDSs)
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Material Safety Data Sheet

May be used to comply with

OSHA's Hazard Communication Standard,
29 CFR 1910.1200. Standard must be
consulted for specific requirements.

U.S. Department of Labor é
Occupational Safety and Health Administration ))
(Non-Mandatorv Form)

“Form Approved

OMBNo. 1218-0072

Note: Blank spaces are not permuttad. If any item 1S not appiicadie, or no
information i3 avasiable, the space MUSt be marked t0 indica’e that.

IDENTITY (As USed on Label and List)
Crystal Clear

Section |

Manufacturer’'s Name
AAA Chemicals

Emergency Telephone Number
215-555-2456

Address (Number, Straet, City, State, and ZIP Coda) Telephone NUmber for Information
215-555-2400

100 A St reet
Oare Preperad

Anytown, NJ 99999 6/12/85
Signature of Preparer (optiona/)

Section Il - Hazardous Ingredients/identity information

Other Limits
Hazardous cCOmponents (Specific Chemical identity, common Name(s))  OSHA PeL ACGIH TLV Recommended % (opoonal)
Toluene 200 ppm 100 ppm 30
Methylene Chl oride 500 ppm 100 ppm 25
Hexane 500 ppm 50 ppm 19
Pr opane 1000 ppm N A 10
Aromati ¢ Napht ha (Stoddard Sol vent) 500 ppm 100 ppm 2.0
Note: Propane functions as an aerosol propellant
section Il — Physical/Chemical Characteristics
Bosing POMt Specific Gravity (H20 - 1)
120°F . 0. 96
Vapor Pressure (MM Hg.) N A Meiting Point N A
Vapor Density (AIR - 1) Evaporation Rate
>1 (Butyl Acetate = 1) > 1
Solubility n Water
| nsol ubl e
Clear liquid with sweer, aromatic odor.
Section Iv — Fire and Explosion Hazard Data
Flash Pornt (Method Wad) Flammabie Limits LEL UEL

<20°F (For propellant) N/A
Extinguishing Media
Carbon Di oxi de, Foam Dry cheni cal
Special Fire Figning Procedures _
The contents are under pressure, when exposed to high tenperature they Will explode.

In case of fire, keep exposed containers cool.

Unusual Fire and Expiosion Hazards : . .
Contents are classified as "Extreme lyFlammakle". They can be ignited readily.

NOTE: Fire Data is given for Propane, tke nost fire hazardous ingredient.

(Reproducs locaily) ) QSHA 174. Sept. 1985



CRYSTAL CLEAR

section V - Reactivity Data

Stabilit Unstable Conditions 0 Avoid
Y evated (120° F) Tenperature

Stabt
° X

‘ncomoa“bl“tv (Marena[s (] Avo,d) Keep a\Nay +r0m 'a COf r OSI VeS and aCt I Ve rTEt al (Alumlnum,
Maj@e51um. Strong Oxidizers.

dous Decomposition or Byproducts Combustion Products: Carbon Mnoxi de; Carbon Di oxi de,
Phosgene; Hydrogen Chlori de.

Hazardous May Occur Conditions to Avod N A
Polymenzation

WIT NotOccur X

Section VI — Health Hazard Data

Rout f Entry: inhalation? Skin? Ingestion?
outets) of Entry =S VES NO

Heaith Hazards (Acute ang Chronic) . . . . .
Central Nervous Svstem Depressant SymptONS include; dizzi ness di sorientation, con-

tusion. }tj OE' _ iver & idn darraeqee w Il result fnf*)m Tpm [ on over-expgsure.
Symptons Of this:ef ect wil be seen until vyears of expo ure ave existed.

i icity: " AR 7 OSHA ?
Carcinogenicity. %g’? C Mor%aphs Ngegulltid

S\%lsand Symptorna of Exposure
rker ‘may appear drunk or confused: headache: nausea. skin-drv and irritared.

|\I/E'ayd_es I- burning and irritation,
| cal Conditions . . L .
Generally Aggraveted by EXposur e Li ver, kidney, conditions and ethanol dependency, respiratory
tract condi ti ons.

and First Aid Procedures _ _ .
Rermve the victimto fresh air if vou can without harm to vourself., BRegin CPR if

breathing has stop skin contact, |, with warm water. ) . ush
with water for aty east mlnutes. ash or ‘ve contact

Section VIl — Precautions for Safe Handling and Use

Steps t0 Be Taken in Case Matenai |18 Reieased or Spilled
Renove source of ignition. Soak up with absorbent nmaterial, and nlacein clcsed ¢ea-

taine r. Ventilate area and »nlace ia cl osed contai ner.

Waste Disposal Method _ _
Di spose of as hazardous wastesin ‘ accordance W th stateand federal requl ations.

Precaytions t0 Be Taken in Handling and Storing

Do not store above 120" F. Excessive heat will cause coptainers to burst suddeplv
and violently. Conbustion products are highly toxic.

?her Pracautions .
ors tend to collect in |ow areas.

Section Vill — Control Measures

Respiratory Protection (Speciy Type) .
Use self-contained breathinq apparatus I f vapor cope. above TLVS .

Ventilation Local Exnaus  Not L x JI’_ ui red when Special

vapors cone. Iess thah TC . N/A

Mechanical (Genersi) Other

W1l often be adeouate N A
Protective Gloves Eye Protection
Neoprene or butyl rubber goggles
Ot her  Protective Clothing or Equipment
Not normallyrequixed for aerosol nsage
ngnemc Practices

Page 2 f1US. Gavernment Printing Offies: 1 B87=1 8 1-504/84382
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Material Safety Data Sheet

May be usad to comply with

OSHA's Hazard Communication Standard,
29 CFR 191 0,12Q0. Standard must be
consulted for specific requirements.

U.S. Department of Labor
Occupational Safety and Health Administration
(Non-Mandatory Form }

Form Approved

OMB No. 1218-0072

&

IDENTITY (As Used on Label end .List) .
Aut onati ¢ Transmission Fluid

Note: Blank spaces are not permitted. if any tem is not appiicabie, or no
information is avardabie. the space must be marked to indica'e that,

Section 1

Manutfacturer's Name

Some Chem cal Conpany

Emergency Telephone Number
318- 555-5214

Address (Number, Stet Ciy, State, and ZIP Coce)
P.0.Box 3758

Telephone Number for information
318-555-5000

Anytown, OK 74000

Date Prepared
2/26/86

Signature of Preparer (optiona)

Section || - Hazardous Ingredients/identity Information

Cther Limits

Hazardous Components (Specific Chemical Identity. Common Name(s)) OSHA PEL ACGIH TLV Recom me‘r?ded % (optional)
Refined Gls (Gl nist) 5mg/m3 Smg/m3  (STEES™ 87-95 %

Anti - Xidant 3-12 7

Dye and Additives <1.0 %

Section ||| - Physical/Chemical Characteristics

Boiling Poirt Specific Gravty (H20 - 1)

(327°C) 620°F 0.87
Vapor Pressure (mm Hg.) Metting Poirt

2.7 N/A
Vapor Density (AIR = 1) Evaporation Rate
N/A By Acetate - 1) N/A

Solubility n Water

Neqgl i gi bl e

Appearance ang Qdor

Red oily liquid, slight oily odor

section |v — Fire and Explosion Hazard Dat a

Flash Point (Method Used) - ’ Flammable Limits LEL UEL
202°C (395°F) _(Cot) . _ _ N/A N/A
Extinguishing Media Carbon Dioxide, dry chemcal, foamor water fog. Do not use direct stream
of water - product will float and can be reignited on surface of water.

Special Fi M Figning Procedures DO NOt enter
a_positive pressure NIOSH -

confined fire space wthout full
approved sel f-contai ned breathi ng apparatus.

Bunker gear, including

Unusual Fire and Explosion Hazards _
water used to extinqui sh nay cause frothing.

Burning liquid will float on water.

[ Reproduce iocaiy) Al

OSHA174,Sa@.198S



Automatic iransmission fluild rage <

Section V — Reactivity Data

Stability | unstable Conditions t O Avod
None
" Stable L .
X | Heat, open flanes, oxidizing naterials

I nconpatibility Materats to Avoia)
Strong oxidizer -

Hazardous Decomposition Of Byproducts Compustion may result in a conplex mxture of air borne solids,
|iquids and gases. Carbon nonoxide and other unidentified organic compounds.

Hazardous May CQeeur Conditions to Avoid
Polymenzation None

wilt Not Occur

X

Sectlon VI - Health Hazard Data

Routs(s) of Entrv: inhalation? Skin? I jon’?
e i W 7
Heaith Hazards (Acute anag Chromey  VapOrs and msts nmay cause drowsiness, dizziness, headache, nausea,
and resglratory tract |rr|tat|on Mst in massive umonitis.
Ingescionn rra}/ CauSE stomach irfitation and 1arrnea.%ﬁ‘15:: ﬁepeate‘ﬂ contact with skin
may cause drying, cracking, an errmt tis.
Carcinogenicity NTP? IARC Monographs? OSHA Reguiated?

NO NO NO

Signs and Symptoms of Exposure ) . . ,
Drowiness, headache, nausea, respiratory tract irritation. gkin irritation,

mmodwmn personnel with pre-existing skin or respiratory disorders should .

avoid contact with this product.

mm First Al d Procedures Renbve overcone victimto fresh alr and provide oxygen |f
br eat &' difFtcult. Begin artifical . . Flush eves and
skin wth water tor mnutes or nore. Do not |nduce vomting. Get medical attention.

section VIl - Precautions for Sofa Handling e nd Use

og toBoTakon in Case Material s Released Of S Jilled ) ,
Dike spill, soak up on absorbent material and di spose of properly. Flush area with water

to rem)ve trace residues. Remove large spill wth vacuum trucks or punp to storage

Waste Disoosal Method
D spose of in accordance with EPA and state and | ocal rules.

Precautions to S8e Taken in Hendling and Storing
Keep_away from extrene heat and open fl ane.

Cther Pracautions ) ) )
May” burn although not readily ignitable.

Section Vit - Control Measures

Respiratory Protection (Specily Type)
Not normally needed.

Ventilation | Local Exhaust l Special
Not norrml | v needed. N A
Mechanical (General) | Other

Prowective Gloves Chemical resista loves t Safety goggles.

t nif-E
mize skin contact. 0il proo f%r prolongeé e, NITRILE.

OtherP ive Clothing or Equpment  Protective ilothing as required to minimize skin contact. Shc
mistin e anticipated, use MIST respirator 8r organic vapor.
in contact. nds with plenty of soap an arter

Work/Hygienic Practic 1miz a
use. emove 311 soaﬁeg iot ing and launder before re-use. Properly dispose of COIIﬂJ_._néte:

leaﬁer artlcles, including shoes, that Page 2 FUE Gevernment Printing Ofties: 1907--101-004/843€2
cannot be decont am nat ed. A5
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Material Safety Data Sheet U.S. Department of Labor @

May be used to comply with Occupational safety and Health Administration
OSHA's Hazard Communication Standard, (Non-Mandatorv Form)
29 CFR 1910.1200. Standard must be Form Approved
sonsulted for specific requirements. OMB No. 1218-0072
IDENTITY (As Used on Label and List) Notc: Blank spaces are not permitted. X any item is not appicabie, or no
CAUSTI C SCDA BEADS information is available, the space must be marked lo indicate that.
Section |
Manutacturer's Name Emergency Telephone Number
Some Importer Inc. 304-555-1515
Address (Number, Street, City, sStem. end ZIP Code) Teleohone Number for Information
12 Edgar Street 304-555-1500
Oate Prepared
Somerville, New Jersey 17272 2/12/84
Signature of Preparer (optional)
Section Il - Hazardous Ingredients/identity Information
Other Limits

Hazardous Components (Specific Chemical identity; Common Name(a)) OSHA PEL ACGIH nv Recommended % (optional)
Sodi um Hydroxi de (caustic soda; soda lyr; lyr) 2mg/m3 2 mg/m3 - ceiling 100Z
Section Il - Physical/Chemical Characteristics
Mung Point 1390°C | Seecific Gravity (HO = 1) 2.13
Vapor Pressure (MM Meiting Point

p (MM Hg) . ng 318°C
Vapor Density (AIR = 1) Evaporation Rate

N/A (Butyl Acetate -1) 1

Solubility in Water
50g/100g
Appearance and Odor
Wi te powder, no odor
Section IV — Fire and Explosion Hazard Data
“Fresh Pornt (VEtnod Used Fl ammabl € umis LEL UEL
None - non conbustible N/A N/A N A

Extinguishing Media
Flood with water using care not to splatter or splash.

Fire  Fianting Procedures
Wear full protective clothing and self-contai ned breathing apparatus when fighting fires

i nvolving this material .

Unusual Fire and Expiosion Hazards _ _ _
Not combustible but solid form in cotact With noisture or water may generate sufficient

heat to ignite conbustible material.
(Reproduce locally) A6 OSHA 174, Sept. 1985




CAUSTI C SODA BEADS

Section V - Reactivity Date

Stability Unstable Conditions (0 Avoid
stable
X None _
|ncompatibi|ity (Materiais to Avoid) Water aCidS, flammable mate“als, chlorinated I’lydrocal’ pon,

alumpum tin, zinc, mitro conpounds
Hazardous Decomposion OF Byproduct s

None
Hazardous May Occur Conditions 1o Avoid
Polymerization one
will Not Occur
X
Section \/| — Health Hazard Date
Route(s) of Entry: Iinhalation? Skin? | on?
) i YES YES §ES

Health Hazards (Acute and Chronic) ACUIE . M 1d irritation to nmj or destructive burns. Destructive

' n_cau ndness. Ingestion can burn
mouté, tﬁroat, ang stomacﬁ ana may ge %atal. %nﬁaiation o% m St may D€ COrfrosive to

upper-Le€spiratory tract,

Carcinogenicity: NTP? iARC Monographs? OSHA Rogd‘tﬁ?

e NO NO N

Signs ana symptoms of Exposure _ _ _

Burning: Inhalationof dust or mi st varv frommnor irritation to severe burning of

upper respiratory tract.

Generaly Am\fﬁ"gd by Exposure | npai red pul nonary function or other respiratory tract disorder.

Chronic skin or eye disorders.
Emergency and First Ald Procedures \14c | nrediately with water. For inhalation, get to fresh air.

For ingestion, give large amounts of water. Do not induce vomting.

Section Vil — Precautions for Safe H.ndllng and Uee

Steps to Be Taken in Case Materisl is Released or Spilled _ _
Wear protective equipment to prevent Skin and eve contact. Pronptlyvy shovel into suitable

container, Avoid dust generation,

Waste Disposal Method .
Follow local, state and federal regulations. Dilute well with water and carefully

neutralize with acid.

Precautions to Be Taken in Handling and Storing  Store away from incompatible materials noted above. Store
in well-sealed containers In a dry location, avoid dust Generation. Sodium hydroxi de
will attack some forms of plastics, rubber and coat I ngs.

OmorPracauﬂpm _ _
WhenWor king with | ution full body protection ma required.

Socﬂonvm cont rol Measures
Air purifying 1tz Trgh Efficiency Filter.

Ventilation Local Exnaus N A Special N A
Mechanical (W)WA Other N A
Protective Gloves Eye Protection
Rubber *(See precautions section) Dust and chem cal splash-proof safety gog s
WPmecﬂveClothmg of qD
ber *apronm, er *boots (See precautions section)
W ic Practices Lye WAasN and satety showers nust be immediateiy avall abl e. Eat1 ng and

'ork/Hygien
snoki nq shoul d not be permiited in areas where sodium hvdroxide s stored,

Gaverirnment.  Printing Oﬂlﬂl‘lllh‘.!-‘“{“l“

*See “Quide for the Selection of Chem Calpl.:%.ttective Clothing , 3rd Edition, Vol.

A D Little (for EPA and U S Coas'& 7Guard)
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MATERI AL SAFETY DATA SHEET

| DENTI TY

Met hanol / Wod Al cohol

SECTI ON |

Manuf acturer’s Nanme Emer gency _Tel ephone Nunber

A Chem cal Conpany 215-5 55-6500°

Addr ess Tel ephone Nunber for Information
1500 Beacon Street 215- 555- 1207

Some Gity, NJ 99999 Dat e Prepared

11/09/85

SECTION 11 - Hazardous Ingredients /ldentity Inf ormat ion

Met hanol (Wbod al cohol; wood naphtha) 200 ppm 200 ppm 1007
SECTION Il - Physical/Chem cal Characteristics

Boi | i ng Point: 64.51°C  Specific Gavity (H0 = 1) 0.7924
Vapor Pressure:

@ 20°C 97.30 Mel ting Point -97.8°C
Vapor Density: 1.1 Evaporation Rate 5.9

Volubility in Water: Conpl et e
Appearance and Odor: Clear, colorless, liquid with an al cohol odor.
SECTION IV - Fire and Explosion Hazard Dat a:

Fl ash Poi nt (Method Used) Flammable Limts LEL UEL
11°C (52°F) (C osed cup) 6.02 36%

Exti ngui shing Medi a:
Dry chem cal, foam carbon dioxide, waterfog.

Special Fire Fi ghting Procedures:

Use water spray tokeep exposed containers. cool. \Water spray may be used to disperse
liquid and dilute to nonflammable mxture. Do not enter confined fire space without
full Bunker gear, including a positive pressure NIOSH-approved Sel f-contained breathing
appar at us.

Unusual Fire and Expl osi on Hazards:

Fire exposed containers will explode. Vapors are heavier than air and may travel
a considerable distance to an ignition source and flashback.

A-8



Page 2
METHANCL/ WOOD ALCOHOL

SECTION V - Reactivity Data:

Stability Unst abl e Conditions to Avoid: Heat, sparks, open flame, contact
with strong oxidizers.
Stabl e X

| nconpatibility (Materials to Avoid):
Oxi di zers, active nmetals such as Al um num and Zinc.

Hazar dous Deconposition or Byproducts: (Conbustion) Carbon Dioxide, Carbon Mnoxide,
Aldehydes and uni dentified organic conpounds.

Conditions to Avoid: N/A
WIl Not Cccur: X
SECTION VI - Health Hazard Dat a:

Routes of Entry: | nhal ati on? Ski n? | ngestion?
YES YES YES

Heal th Hazards (Acute and Chronic):

ACUTE :  Drowi ness, drunkenness, headache, eye irritation and visual disturbances |eading
to blindness, coughing, shortness of breath and respiratory tract irritation. Im ex-
trenme cases can result in collapse and death. Eye irritation may occur.

CHRONC : Prolonged and repeated skin contact can result in dermatitis. Will be absorbe-
through the intact skin. Prolonged or repeated over-exposure by all zoutes can result

I n damage to the central nervous system liver, kidneys and eyes, blindness and death.

Carcinogenicity: NTP ARC Monogr aphs? CSHA Regul at ed?
NO NO NO

A 1985 publication reported teratogenicity in rats inhaling 20,000 ppm 7 hours/day
during gestation with little materral toxicity (Fund. Appl. Tox. 5:727 1985).

Signs and Synptons of Exposure:
Irritation to nose, throat, respiratory tract and eyes. Headache, dizziness, nausea,
changes in urinary output; edema; 1loss of appetite; jaundice; fatigue.

Medi cal Conditions: Inpaired |iver and kidney functions; eye disease; skin and
respiratory disorders.

Emergency and First Aid Procedures: [ngestion: Induce voniting; Inhalation: If
overcome by exposure, nove the victim immediatelyto fresh air and provi de oxygen if

breathing difficult. Keep warm and qui et admnister artifical respiration if not
breathing. Get nedical attention. For eye and skin contact, flush with water for
15 m nut es.

SECTION VIl - Precautions £o- Safe Handling and Use:

Steps to be taken in Case M: rial is Released or Spilled: Dike the spill, elimnate
sources of ignition. For large spills, evacuate hazard area. Soak up spill wth
absorbent nmaterial and place in non-leaking containers. Do not flush into drains.

Use only grounded equipnent toprevent sparking. Wear appropriate protective clothing
and equipnent.  Suppress vapor cloud with water fog.

A-9




Page 3
METHANOL/ WOOD ALCOHOL

Waste Disposal Method: May be incinerated or disposed of as a hazardous waste in
an approved land fill. Refer to latest EPA or state regulations regarding proper
di sposal

Precautions to Be Taken in Handling and Storing:

Storein tightly closed vented containers away from heat, flane, sparks and oxidi zing
agents. Gound & Bond when di spensing. Use non-sparking tools. Extinguishpilot

| i ghts and other sources of ignition until all vapors are gone.

Gt her Precautions:
Do not reuse contam nated clothing or shoes until cleaned.

SECTION VII1 - Control Measures:

Respiratory Protection (Specify Type)
Air-supplied only.

Ventil ation: Local Exhaust: Explosion-proof ventilation Speci al : _ _
shoul d be used to control vapor accumulation. Explosion-proof ventilation.

Mechani cal (General): Q her:

Expl osi on- pr oof N/A
Protective (oves: Eye Protection: Spl ash proof safety gl asses
| npervi ous, chemcal resistant or goggles as appropriate

QG her Protective Cothing or Equipment:

Chem cal protective aprons, boots, and face shield as necessary when spl ashing my
occur.

Wor k/ Hygi eni ¢ Practi ces:

Avoi d prol onged or repeated contact with skin

DO NOT USE Al R PURI FYI NG RESPI RATOR:  METHANOL HAS POOR WARNI NG PRCPERTI ES AND
CARTRI DGES HAVE VERY SHORT BREAK- THROUGH TI MES.

A-9 (a)




Material Safety Data Sheet U.S. Department of Labor
May be used to comply with Occupational Safety and Health Administration ?)
OSHA's Hazard Communication Standard, (Non-Mandatory Form |
29 CFR 1910.1200. Standard rmust be Form Approved
consulted for specific requirements. OMB No. 1218-0072
| DENTITY (As Used on Labs/ SW Lisy Notc: Slank spaces are not permitted. y any jtem 1S NOt apPKCD. or no
732 Selant information is avadable, the space must be marked 0 inCicate that.
Section |
Manufacturer’'s Name [ Emergency Telephone Number
12 Smth Conpany 517-555-3905
Address (Number, Street. City, State, and Z|P Code) Telephone Number for Information
12 Smth Street | 517-555-3900
Date Prepared
Whal en, DE 99999 2/2/85
Signature of Preparer (optionai)

Section || - Hazar dous Ingredients/identity Information

~_Other Limits
Hazardous Components (Specific Chemical Identity; Common Name(s)) osHA PEL ACGIH TLV Recomended % (optional)
Ace t oxysilane 10 ppnt 10 ppnt 5

*Based on Ly for Acetic Acid which jg liberated in curing .

Section ||| — Physical/Chemical Characteristics
Boiing PoiNt 300°F Specific  Gravity (H20 = 1)

1 1.05

Vapor Pressure (mm Hg.) 5 MaiTing Port N A
Vapor Density (AIR . 1) Evaporaton Rate
N/A (Butyl Acetate = 1) 1

Solubility M Water

0.1g/100g

Appearance and Odor

Vi negar odor, colored paste

section |v «— Fire and Explosion Hazard Data

Flash Poit (Method USEd) Flammable Limits La UEL
250°F (open cup) UNK UNK
Extinguishing Media

Class B

Special Fire Fighting Procedu .

Ose sel f “COnt aineq. br eat hi ng apparatus to protect against _evol ved acetic acid.

Unusual Fire and Explosion Hazards
None

{Reproduce iocaily) A- 10 CSHA 174, Sept. 1985




732 SELANT

Section \V - Reactivity Date

Stability Unstable Conditions 1 O Avoid _ _
Air and noisture causes the material to polynerize.

X | Liberating acetic acid.

Stabie

Incompatibility [Materials to Avoid) _ . .
Strong oxidizers cancause the material react, liberating acetic acid.
Hazardous Decomposition or Byproducts ] ]

Combustion:  Carbon Mnoxi de 50 ppm Carbon Dioxi de 5000 ppm

Hazardous May Qccur itions {0 Avoid
Polymerization d col??A :
will Not Occur
X
Section VI - Health Hazard Date
Route(s) of Entry: inhaigtion? Skin? ingestion?
o) of Entry: TRgeon VES NO

Heaith Hazards (Acute and Chronic) ) ) . ) ) )
ACUTE : WwWill irritate the eye and skin, causing reddeni ng and burning due to acetic acid

action. Irritation of the upper respiratory system (nose, throat) may occur if the pro-~
duct is applied over a |large area. CHRONI C. None.
Carci icity: NTP? IARC s?
nogenicity e MW&P"'O OSHANWO
and Symptoms of Ex re
Skgn irritation, mning, eye irritation.

Generaily Aggravated by Exposure Bronchitis

Ermergency and First . Promptly Tllush eyes with water for at feast 15 mnutes. \Vash
with water. He&iipoedresry irritation is transient (short lived). Renpbve from exposure
{T irrication occurs.

Section Vil — Pracautions for Safe Handling and Use

Steps to Be Taken in Case Material Is Released or Spilled
Soak up on absorbent material .

Waste Disposal Methed ] ] _
Di spose of as nornmal waste in accordance with state and federal relations.

PncauﬁonstoBcTakgninHandﬁngand&odng ) , ,
Store below 90°F. Exceesive heatcoul d cause prenmature reacti on (curing) and |iberation

of acetic acid.

Cther Precautions
N A

Section VIl - control Measures

Respiratory Protection (Specty Type)
Q. gani ¢ Vapor.

Ventilati Local Exnaust . Special
on Not nornmally required N A
Mﬁgﬁ"ﬂfy agéquat e "N/ A

Protective  Gloves Eye Protection

Rubber or »lastic recomended Goggles

m Protective Ciathing or Equipment

\gﬁ Hygienic Practices

Pege 2 o US. aevernment Printing 2111e811987—181-504/82262
A-n
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Material Safety Data Sheet

May be used { 0 comply with

QSHA’s Harard Communication Standard,
29 CFA 1910.1200. Standard mMust be
consulted for specific requirements.

U.S. Department of Labor ¢
Occupational Safety and Heaith Administration ))
(Non-Mandatory Form)

Form Approved

OMB No. 1218-0072

IDENTITY (As Used on Label and Ust)
Gasol i ne

Note: Siank spaces are not permitred. f any item is not appscadie, or no
miormation is avaiable, the space must be d

Section |

Manufacturer’'s Name
Some Oil Company

Emergency Telephone Number
914-555-3400 X214

Address (Number, Street, City, State, and Z|P Coce)
100 Industrial Drive

Telephone Number for information
914-555-3400 X570

Some City, TX 99999

ata Preparec Novenber 20, 1987

signature of Preparer (optional)

section It - Hazardous ingredients/identity information

Hazardous Components {Specific Chemical identity; Common Name(s))  OSHA PEL ACGIH NV Recommended % (optional)
Bl end of Carbon 6 - Carbon 10 900 mg/m3

Alipatic/parafinic hydrocarbons

BENZENE 1 ppm 10 ppm 0.8-2.0

O ganic Lead Conpounds varies

Toluene 200 ppm 100 ppm

Xvlene 100 ppm 100 ppm

Unl eaded prem um gasoline

300 pro/500 ppm 0T P Vigrc

Section (il - Physicai/Chemical Characteristics

™ 90 410 F | Poc Grawty (HzO = ) 0.72-0. 76

Vapor Pressure (mm Hg.) m -

400 N/A
vapor Oensty (AIR - 1) Evaporation Pate

3-4 (Butyl Acetats = 1) 1
Solubility in Water
[nsoluble
Appearance and Odor
Pink |iquid, aromatic odor
Section | v — Fire and Explosion Hazard Data
FTash Poi Nt (Methos Used) Fammable Limits Ca UEL
40" F (tag cl osed) 1.4 7.6
Extinquisning VEdi a Dry chem cal, Carbon Di OXIde, Foam, Waler 10g (product w [ rXoat and

can be reignited on surface of water).

Special Fire Fighti
off from er??erlnq wat er suppl v.

es Cool storage druns with water mst.

Evacuate area. Prevent run-

Do _not enter confined space wthout appropriate Protective

equi pment .

Unusual Fire and Explosion Hazards

e ineffective on gasoline fires. Extremely flanmmabl e.

Vapor accunul ati on coul dV\?tl ash and or expl ode.

(Reproduce locally) A-12
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Gasol i ne

Section V — Reactivity Data

stability Unstabie Congitions to Avoud _
Prevent vapor accunul ati on.

Stable

X | Heat, open flame, sparks and strong oxidizing agents.

incompatibility (Materra/s to Avoid)
Oxidizers, acids, bases
Hazardous Decomposition or Byproducts
Car bon Dioxide, Carbon Mbnoxi de and ot her unidentified organi c conpounds.

HMazaroous May Occur Conditions to Avoid
Polymerization
Will Not Occur
X
Section Vi — Heaith Hazard Data
Route(s) of Entry Inhalation? Skin? Ingestion?
YES YES YES

Health Hazards (Acute ang Chromicj  ACUTE rrit 41 0on of .eyes,nnse.and throat. May cause “drunkeness”
|Fm'exposure 'S massi ve. Cl{larnfuﬁ orfatal, If %wailowed. y

CHRONIC; vomitimg, di.alrhea, | nhsomi a, headache, qizz npess, aeemia, msCle and nierve
damage. * Aplastic %nem a_and | eukeni a na %e causeg gv Benzéne content. Gasoline comtaipins

More than enzene mnus e Iabejcff\d warning of he Benzene
I T

OXICity. rolonged oOr

repeated skin contact causes der mat S.
Carcinogenicity: NTP? IARC Monographs? OSHA Reguiated?
YES (Benzene 0.1% YES (Benzene 0. 1% YES (Benzene 0. 1%

Signs and Symptoms of Exposure . . . .
Irritation of eyes, nose, throat, nausea, vomting, diarrhea, insomia, headache,

gi ddi ness, dizzi ness.

Generally Aggravated by Exposure  Nerve di sease; eye, skin and respiratory disorders; inpaired

| iver or kidney function.

Emergency and First Aid Procedures Remove overconme victimifiromthe exposure. Begin artificial
respiration, get nedical attention. |f skin and eyes are involved,flush With water
Inmedi ately and tor at least 15 mnutes. Ingestion - do not induce vomiting.

Section VIi — Precautions for Safe Handling and Use
Steps to Be Taken in Case Matenal la Released or Spilled Dike spill, ssoak up smalil spiills with absorbent
material. Elimnate all ignition sources. Renbve leaking containers to detached area.

Runoff nmy create fire or explosSion hazard in SEWer sysitem FOr maj or SpillsS, Qet up-
wi nd and hotify | ocal emergency personnel.

Waste Disposal Method _
May be incinerated. Product recovery or recycling recomrended. Absorbent should be

di sposed of and as an ignitable hazardous waste.

Precautions to Be Taken in Handling and Storing Store awey ‘rom heat sparks and open flanmes. Keep away
from oxidizers, acids, bases. Druns nmay be grounded and bonded and equi pped with self
Crosing vat Ves.

other Precautions Gasol 1ne may contaln organic [ead conpounds. These wll signiticantly

| ncrease the toxicitv of gasoline. Lead poisoning has been the cause of death when
gasol 1 né was ingested. Donof Siphon by nouth.

Section Vil - Control Measures

Respiratory Protection (Speciy Type)
Organi ¢ vapor.

Ventilation Local Exhaust General ventilation. Use Special
explosion proof ventilation to prevent N/A
Mechanical (Genera)) vapor accunufatton. Other
YES, expl osi on-proof. N A
Protective Gloves . Eye Protection
| nper vi ous Spl ash proof chenical safety goggles.

Olhoflﬁroteptive Clothing or Equpment  Use in well ventilated area away from 1gnition sources.
Wash with soap and water after handling.
Worw/Hygiemc Practices

Page 2 FU.L Severnment Printing Offies: 1987—151.802/34342
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Material Safety Data Sheet U.S. Department of Labor <(>
7

May be used 10 comply with Occupationai Safety and Health Administration
OSHA’s Hazard Communication Stangard, {Non-Mandatory Form )
29 CFR 1910.1200. Standard must be Form Approved
cansuited for specific requirements. OMB No. 1218-0072
IDENTITY (As Used on Label and List) Notc: Blank spDacss are not perrited. f any item is not appicabie. o¢ no
Stainless Steel Cleaner information /s avadable, Me sDace must be marked o ndica'e that.
section |
Manufacturer's Name Emergency Telephone Number
The Phone Cor porati on 602- 253- 8805
Address (Numoer, Strest. City, Stare. and ZIP Cola) Teiephone Number fOI information
_ 111 West Main Street 602- 991- 6000
. Dats Prepared
Phoeni x, Az 85111 5/ 26187
Signature of Preparer (optional}
Section || - Hazardous Ingredients/identity Information
Other L
Hazardous Components (Specific Chermucal identity; Common Name(s)] OSHA PEL JCGIH NV Hmnmoﬂrmd % (opvonall
—Stainless Steel Cleager N/A N/A 100
—aadium Linear Dadecylbenzene
Sulfonate N/A N/A
Sodi um $ilica Fl uoride 2.5 mg/m3 2.5 mg/m3
(as fluoride dust)
Sulfamic Acid N/A N/A
Silica Flour N/A 0.1 Oe/nB (xesp . dust )
Diatomaceous Farth 80 mg/m3 (7. 8402) 1.5 mg/m3 (resp. dust)
St ar ch 5 mg/m3 (resp. dust)
Section m ~ Physical/Chemical Characteristics
Boing Pans N A Specific Gravity (H20 = 1) 1.1
v Pressure . X Meking Poirtt
aeor mm Hg) N/A N/A
Vapor Density (AIR = 1) Evaparstion Rate
N/A (Butyt Acetate = 1) N/A
Solubiiity n Water
Moder at e
Appearance and Odor
O f-white abrasive powder with pleasant odor
Section v — Fire and Explosion Hazard Data
Fash POres (Method Used) Flammabie Limits LEL UEL
Nonf | anmabl e N/A N/A

Extinguishing Media

Water or other media suitable for surrounding fire.

Speciai Fire Fignting Procedures  Cool fire-exposed cont ai ners with water. Under extrenme heat, use
sel f-contalned breathing apparatus. \War Protective clothing.

Unusual Fire and Expiosion Hazargs ~ Dry powder ed nmaterial builds static charge when subject tofriction.

Use with care around flammble |iquids.

(Reproduce |ocally) ALl OSHA 174, Sent. 1985




DLALNLLEDS DLLZL LoDANLA

Section v - Reactivity Data

“Stabiiity Unstacie Conditions [0 Avord
Extreme heat

Stabie

X
Incompatibility (Maternais ro Avoidy  Anmonia, chlorine-, nitric acid, hydrochlioric acid, strong alka

Hazardous Decomposiion of Byproducts _ _
Sul fur Oxides, Toxic Fl uorine Conpounds, Carbon Monoxi de, Ammoni um bisulfate

Hazaroous May Occur Conditions t0 Avoid
Poiymenzation

Wil Na QOceur

X

Section V| - Health Mazard Data
Routsis) of Entry: Inhm? Sk%rg S | ion'?

Health Hazaros (Acute and Chronic)

Carcinogenicty NR:)? IARC Mong%m‘? osmﬂgog:m7

Signs and Symptoms of Exposure
Irritation of the upper respiratory tract and eyes. Symptoms include cou

sneezing, throat irritation. Skin cotact may produce irritation and drying.

Generally Aggravated by Exposure |mpaired respiratory f umet ion.

Emergency and First Aid Procedures FLush eyes and skin for at leastl3 mnutes. Inhalation - re-
move to fresh air. {

attention.

Section Vii — Precautions for Sate Handling and Use

Steps tc Be Taken in Case Material |s Released or Spilled ) .
Sweep Up and containerize. Vacuum ng or wet sweeping may be used to avoid dust disversed.

Waste Disposal Method .
Disposei n_accordance with federal and state regulations,

Precautions 1o 8e Taken in Handiing and Storing
Store in cool dry ventilated area Protect against physical damage WAaSh thoroughly
after handling.

Other Precautions )
Prevent dust suspension.

Section Vill -control Measures

FAespiratory Protection (Specty Type)

NIOSH-approved Dust Respirator

Ventilgtion local Exhaust Preferred, if silica dust Sopecial
exposure high N/A
Mechanicyl (Genersl) Other
See above N/A

Protactive Gloves Eye Protection
General purpose Saf ety qgoqql es
Other Protective Clothing or Equipmaent

Lab coats, uniforms or overallgs

Wor/Hygiemc Practices

Launder soiled clothing,.

.
M 2 TS Gevernment Printing Offles: 1907=181-806/84382 .
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Material Safety Data Sheet

May be used to comply with

OSHA's Hazard Communication Standard,
29 CFR 1910.1200. Standard must be
consulted for specific requirements

U.S. Department of Labor
Occupational Safety and Health Administration
(Non-Mandatory Form)

Form Approved

OMBNo. 1218-0072

©

IDENTITY (As Used on Label and List)
—SIEEL _ALLOYS

Note: Blank spaces are not permtted. /f

: any 1em i3 NOt apPICaDIe, or no
nformanion 13 avaiabie. e space must be marked 10 ingica’e that.

Section |

Marutactuter’'s Name
A Steel Conpany

e ——
213-555-1111

Address (Number, Sraet. CI LY, S, and 2P code)
189 Eighth Street

Telephone Number for Information
213-555-5307

Oate Prepened
Sometown, MI 99999 12/12/85
S ~ 7 o
Section || - Hazardous Ingredients/Identity information
Qthar Uirmits
Hazardous Components {Specific Chemical Identity; Common Name(s)) OSHA PEL ACGIH TLV Recommended % (opbonal)
iron 10 mg/m3 5 mg/m3 (GR1de) 90-100
Car bon 3.5 mg/m3 .01-1.5
Chr oni um 0.5 mg/m3 ‘83tts) 0.5 mg/m3 .01-12
Manganese 5 mg/m3 (ceiling) 5 mg/m3 (%Eljﬁﬁi .05-2.0
Ni ckel 1 mg/m3 (ceiling) 1 mg/m3 01-10
Lead 0.05_mg/m3 0.15 mg/m3 ‘TUBE & 15- .35
Tungst en - - - - 0-18
Section it — Physical/Chemicai Characteristics
Boing Pours SooooF Specific Gravity (H20 « 1) 7.8-8.2
Vapor Pressure (MM Hg.) . Meiting Point Appr ox.
N/A 2500°F
V. Density (AIR = 1 Evaporation Rate
il e N/A (Butyl Acetaie = 1) N/A
Solubility 1 Water
Insoluble
Appearance and Odor
Gray - Black wetall, odorlless
Section | v — Fire and Explosion Hazard Data
Flash Point (Method Used) Flammable Limws [ LEL | UEL
N/A - ‘not conbustible | _N/A N/A
i P
—N/A
= _
Sm re Fighting Procedures

unusual Fire and Expiosion Hazards

{(Reproguce iocally)

OSHA 174, Sept. 1985
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STEEL ALLOYS

Section V —Reactivity Date
Stabity | Unstabie Conditions t0 Avoid

Stable
X None

lncomoanbmty (Materals o Avoid)

ReaCls W th strong acides t o liberate explosive hvdrogen gas

Hazardous Decomposition or Byproqucts
Metallic oxides

Hazardous May Occur Canoitionsd? ﬁvc»d
Pclymanzation -

wilt Not QOceur
X

Section V| - Health Hazard Data

Route(s) of Entry: inhaiation? Skin? ingeshon?
YES NO YES
Heatth Hazaras (Acut e end Caori) ACUTE: [ nhalation of fumes may result in Ccl r]d fever for 12 to
48 hours Metal fune fever - ngt al c taste, throat |rr||tat| on_an fllu |kfe symp t OIB.
h r nd nic n
carnaqe i (?hevosméma marr}ge qesrreus%le e % te‘]umes may cause lung disease, l[ead fumes can
Carcinogenicity: _NTP? . IAHCW: . H.E.uma?
! b YES - nickel & chromium YES - nickel c'?wom um - 0
SlgnsandSm oms of Exposure . _ o _
Dust , ing funes: Metallic taste: nausea; tightness of chest., fever, irritation of
eyes, nose, throat and skin.
Medi cal  Conattions

Generally Aggravated by Exposure Chronic lung disease; allergic conditions.

anTFimMPmdu . . .
Bﬂs?, ’ ding funes: Renpbve to fresh air. Eye/skin contact: Flush with water.

Section Vil — Precautions for Safe Handling and Use

Steps to Be Taxen in Case Matenal Is Reieased or Spilled
Chrps and ddst shoul d be svvept up and placed in suitable container.

W_asto Disposal Method
Di spose of as hazardous waste: foll ow applicable 0S .

Precautions to Be Taken in Handling and Storing
Use good housekeepi ng tominimize particle accunul ati on.

Cther Precautions . . )
Ventilate welding, brazing, burning and grinding operations.

Section Vil — Control Measures

Respiratory Protection (Specty Type)
Dust/fune respirator.

Vermlation Local Exnaust Requi red for welding, Soecial
rinding operations. N/A
Mechancal (General) Other
N/A N/A
Protective e Eye Protaction
As nee eéf based on oper ati on As needed
OmatbPrototho Cigthing or Equipment
e needed for grinding, welding, etc,
Work/Hygiemc Pracncos
N/A
Page 2 o U COWS,. MM srinting Ottim1987—18 1 S05/80382
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APPENDIX B
HAZARD WARNING LABELS
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>hemical/Common Name: Met hanol , Wbod Al cohol

JSN/LSN:  5910-01-018-3021 Part Number: 5160-081

tern Name: HAZARD CODE
HAZARDS ACUTE

(IMMEDIATE)
CHRONIC
_——— (DELAYED)
NONE SUGHT MODERATE SEVERE

HEALTH & X l
CONTACT W "

FIRE “ || " . -

REACTIVITY i X o ol

SPECIFIC HAZARDS and PRECAUTIONS (INCLUDING TARGET ORGAN EFFECTS)
DANGER!  Fl ammabl e Liquid

Acute:  Overexposure to vapors may cause drowsiness, headache, nausea,
vi sual disturbances, blindness. My irritate lungs and cause

coughi ng, shortness of breath, collapse and death. Liquid is absorbed
through intact skin. Causes skin and eye irritation,

Chronic: May danmage the central nervous system maycause |iver
enl argement; nmay cause blindness.

Fl ammabl e! Avoid oxidizers, active metals, e.g. alumnum zinc.
PROTECT: eve SKIN RESPIRATORY

vame  ABC Chem cal Conpany

Address 2345 Flower Street, Any G ty, NW 00078
zmergency Telephone (978) 555-0987

See MSDS for Further intormation

B-2



Chemical/Common Name: 1,1, 1-Trichloroethane, Met hyl Chl or of orm
NSN/LSN: 6810-00-292-9625 Part Number: O-T-620
ltem Name: 1,1, 1-Trichloroethane, Techni cal

HAZARD CODE

HAZARDS ACUTE
(IMMEDIATE)
CHRONIC
e (DELAYED)
NONE ~ SLIGHT  MODERATE  SEVERE
HEALTH &[] 1 1 X l X H
CONTACT g 1 | [ ]

FIRE & X 1 1
REACTIVITY s  [x] " o1 1

SPECIFIC HAZARDS and PRECAUTIONS (INCLUDING TARGET ORGAN EFFECTS)
DANGER :

Acute:  Overexposure to vapors may cause headache, dizziness, un-

consci ousness, irregular heart beat and death. Prolonged or re-
peated skin contact may cause skin irritation.

Chronic: H gh concentration may cause reproductive abnormalities.

Avoi d open flames and high tenperatures; in fire, highly toxic funes
emmited.

PROTECT: EYE SKIN RESPIRATORY

Name  ABC Chem cal Conpany
Address 2345 Spring Street, Anytown, TA 00234

Emergency Telephone (987) 555-0987

See MSOS tor Fyrther Informallon
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CHEMICAL NAME

HAZARD:
lrntamt. Moderate Eye

CAUTION!

MAY CAUSE EYE IRRITATION

Avoid contact with eyes.

Wash thoroughly after handling
FIRST AID: In case of contact wnmediately flush eyes with plenty of wates

Cail o physician it irntation persists.

For additional information, see Matenat Safety Oats Sheet (MSDS) for this chemical

ABC CHEMICAL COMPANY

One Industrial Drive
Anytown, NJOSO10
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CHEMICAL NAME

HAZARDS.

Irmtant. Severe Respiratory
Toxic by Absorbtion

Liquid

WARNING!

CAUSES RESPIRATORY TRACT IRRITATION

HARMFUL IF ABSORBED THROUGH SKIN

Avoid breathing vaper o mist

Avoid contact with eyes, skin, e nd clothing.

Keep container closed.

use with adequate ventliation.

Waeh thoroughly after handling.

FIRST AID: # inhaled, remove to fresh ai. If not breathing, give artificial
respiration. if breathing s aifficuit. give oxygen. Cail a physician.

in case of contact immediately flush eyes or skin with pienty of water for at
least 15 minutes whiie removing contaminated clothing and shoes. Wash
clothing before reuse. Destroy contaminated shoes.

For additional information, see Material Safety Data Sheet (MSDS) for thys chemical

ABC CHEMICAL COMPANY

One Industrial Drive
Anytown, NJ 06010
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CHEMICAL NAME

HAZARDS OF MIXTURE.

Irritant. Severs Skin. Moderate Eye

Kidney Damage (Delayed) Baaed on Animal Data

Nervous System Damage (Delayed) Based on Ammai Data
Components A and 8 Contnbute Substantially to the Hazards

WARNING!
CAUSES SKIN ANO MAY CAUSE EYE IRRITATION

CONTAINS "A" WHICH MAY CAUSE KIDNEY DAMAGE AND NERVOUS
SYSTEM EFFECTS BASED ON ANIMAL DATA

Risk of damage and effects depends upon duration and level of exposure

Avoid contact with eyes, skin cnd clothing.

Wash thoroughly after handing.
FIRST AID: in case of contact, immediately flush eyes and skin with plenty of
water. Caft a physician, Wash ciothing before rcuse.

Contains 3.

For additional information, see Material Safety Data Sheet (MSDS) for this material.

ABC CHEMICAL COMPANY

One Industrial Drive
Anytown, NJ 08010
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CHEMICAL NAME

HAZARDS OF MIXTURE.

Strong Sensiizer. Lungs

Irritant. Severe Eya

Reproductive System Effects Based on Ammal Data

DANGER!

MAY CAUSE SEVERE ALLERGIC RESPIRATORY REACTION
CAUSES EYE IRRITATION

CONTAINS MATERIAL WHICH MAY CAUSE REPRODUCTIVE SYSTEM
EFFECTS BASED ON ANIMAL DATA

Do not bresth dust or vapor.

Avoid contact with eyes.

Keep container closed.

Use only with adequate ventilation.

Wash thoroughiy after handing.

FIRST AID: it inhaled, remove to trash a |i not breathing, gve artificial
respiration. it breathing is difficult, give oxygen. in case of contact, immediately
flush eyes with plenty of water for at least 1S minutes Get medical ¢ ttentron
immediately. Remove matenal irom skin and ¢lothing.

Belore using, read Maternal Safety Data Sheet (MSDS) for this matenai.

ABC CHEMICAL COMPANY

One Industrial Drive
Anytown, NJ 0S010
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HAZARDOUS CHEMICAL INVENTORY



Product Name
Acetone

AC Dark Blue Lacquer

AC Lt. Blue Lacquer

Air Lube

All-Purpose Cutting
Fluid
Ammonia

Anti-Freeze

Blue Spray Paint

Clear Spray

Contact Adhesive D-220
Epoxy Paint - Beige 201
Epoxy Paint - Blue 207

Freon 22

Grease Lube, Dimethy!
Polysiloxane

Light Hydraulic Oil

Manufacturer
Best Chemical Corp

American Paint Co.

American Paint Co.

Panfax oil Corp.

Jones Industrial Corp.

Weston Chemical

Texas Qil Co.

Presto Paints

Chemco

Jones Industrial Cot p.

Federated Paints
Federated Paints

Applied Gases

Freehold Products

Texas Oil Co.

c-2

Use Point
Pitkin Shop

Base Shop
East Base Shop
East Depot
Yukon Depot

Base Shop
East Base Shop
East Depot
Walnut Depot
Yukon Depot

Base Shop
East Base Shop

Maintenance Shop

Plant Service
Jamaica Shop

East Depot
239th Street

Maintenance Shop

East Shop
East Depot
Paint Shop
Walnut Depot
Yukon Depot

Power Test Station
Pitkin Shops

Paint Shop

Paint Shop
Maintenance Shop
Pelham Shop
Pitkin Shop

East Base Shop
Maintenance Shop

Plant Maintenance




Product Name

Linseed Oil

Methanol/Wood Alcohol

Mercury
No, 901 Cleaner

Parts Cleaning Fluid

Manufacturer

Smith Brothers

Chemco
Best Chemical Corp.
Jones Industrial Corp.

Grover Parks

Potassium Silver Cyanide Best Chemical Corp.

Refrigeration Oil

Sodium Hydroxide

Soluble Cutting Oil

Stop-Rust, Black

Sulfuric Acid
Tight-Bond Cement

Tight-Seal

Trisodium Phosphate

Urethahold

ZZ-Off

1,1,1-Trichloroethane

Sunco

ZZ Chemicals

Panfax oil Corp.

National Paint Co.

Best Chemical Corp.
Jones Industrial Corp.

Jones Industrial Corp.

H.B.1l. Corporation

Jones Coatings

ZZ Chemicals

Best Chemical Corp.

c-3

use Point

Power Test Station
Truck Storage Yard

East Depot
Pitkin Shop
Maintenance Shop
Maintenance Shop
Pitkin Shop

East Depot
Jerome  Shop

Pitkin Shop

Maintenance Shop
Machine Shop

East Depot
Signal Shop

Signal Shop
Car Repair Shop

East Base Shop
Walnut Depot

Pitkin Shop

East Base Shop
Jerome Shop

Signal Shop

Base Shop
Signal Shop



APPENDIX D
GLOSSARY




Administrative Controls

Use of information, training, shift schedules, work practices, housekeeping, and
monitoring to reduce or eliminate exposures.

Airborne
Word used to describe something that is in the air.

Air-Purifying Respirator
Type of personal protective equipment that uses a special inter or chemical cartridge

to remove specific airborne hazards from contaminated air before the wearer inhales
it.

Air-Supplied Respirator
Type of personal protective equipment that supplies the air that the wearer breathes;
includes self-contained breathing apparatus and hose-type supplied-air units.

Barrier Cream

Protective cream applied to the skin to protect against skin contact/absorption
hazards; often used in addition to gloves.

Boiling Point
Temperature at which a liquid changes into a gas.

Carcinogen
Health hazard that causes cancer in the exposed individual.

Chemical Container

Bags, barrels, bottles, boxes, cans, cylinders, drums, reaction vessels, storage tanks,
and other vessels used to hold chemicals.

Chemical Formula

Way of identifying chemical materials by showing the number of each type of atom
contained in one molecule of the chemical.

Chemical Hazard

Any chemical material that can cause health problems, fire, explosion, or other
dangerous situations.

Combustible Liquid
Liquid having a flash point at or above 100°F, but below 200°F.

Combustion
The process of burning.



Compressed Gas

Gas stored inside a container at a pressure much higher than normal air pressure;

contains a lot of stored energy; a physical hazard due to the potential for sudden
release of the stored energy when the gas expands.

Condensation
Process by which an airborne vapor becomes a mist or free.

Corrosive
Health hazard that burns on contact, causing visible damage and/or irreversible
changes to body tissues; also a physical hazard that can burn through inert materials.

Cryogenic
Health hazard that freezes body tissues on contact.

Cubic Meter
A cube measuring 1 meter on each side.

Decomposition Product

Chemical that forms when a material breaks down into simpler molecules; maybe
hazardous even if the parent material is not.

Degree of Hazard

Measure of how serious an exposure is based on what can happen as a result; takes

into account the chemical, exposure route, dosage, number and length of exposures,
and individual differences.

Delayed Effect

Health effect that appears slowly over time, rather than right away; can be associated
with either single or repeated exposures.

Dermatitis

Cracked, broken, dry skin caused by exposure to health hazards that remove fat from
the skin; inflammation of the skin caused by direct contact or systemic exposure to
hazardous chemicals.

Dosage
Amount of chemical that enters the body over a specified period of time.

Dust
Airborne particles formed from solids.

Engineering Controls

Use of substitution, isolation, or ventilation to reduce exposure to chemical hazards
and the injury or illness caused by such exposure.



Environmental Monitoring

Type of administrative control that involves collecting, measuring, and analyzing air
or wipe samples of chemical substances to determine whether a hazard exists, or
whether a known hazard is being effectively controlled.

Esophagus
Tube that leads from the throat to the stomach.

Evaporate
Process by which liquids change into the vapor form.

Evaporation Rate
Physical data on the MSDS that describes how fast a liquid evaporates in comparison
to a standard having a rate of 1.

Explosive “

Chemical material that can undergo a sudden and violent release of pressure and
heat.

Explosive Limits
Data on the MSDS that define the ranges of air-chemical mixtures that can explode
when exposed to an ignition source; see Upper and Lower Explosive Limits.

Exposure Limit

The maximum amount of chemical in a given volume of air to which workers maybe
exposed, as averaged over a specified period of time. Most people can be exposed to
this airborne limit for an entire working lifetime without developing health effects.

Exposure Symptom

Health effect produced by exposure to a chemical material, such as headache or skin
irritation.

Extinguishing Medium
Chemical used to put out a fire.

Eye Contact Hazard

Chemical material that damages or irritates the eye on contact or is systemically
absorbed (with either with the bulk chemical or its airborne forms), or that can be
absorbed through the eyes; an exposure route.

Chemical Family
Name given to a group of chemicals having related structures or properties (e.g.,
aliphatic hydrocarbons).

Fire Hazard
Chemical material that ignites and bums easily, or that cause or supports fire in
other materials; includes pyrophorics, flammables, combustibles, and oxidizers.



Flammable Liquid
Liquid having a flash point below 100”F.

Flash Point

Lowest temperature at which a liquid gives off enough vapor to ignite in the presence
of an ignition source.

Fume
Tiny airborne particles that can form when a solid is melted.

Gas

Physical form of a chemical that is easily compressed and expands to fill its container;
has a boiling point below room temperature.

General Ventilation

Type of ventilation system that is used to mix an airborne a hazard with fresh air to
dilute it and reduce its concentration to safe levels.

Hazard Communication program
Written document that describes how an employer or facility complies with all
requirements of the Federal Hazard Communication Standard (29 CFR 1910.1200).

Hazard Communication Standard

Federal law developed by OSHA to reduce illness and injury caused by chemical
hazards in the workplace; requires evaluation of chemical hazards and
communication of hazard information to both employers and employees.

Hazard Determination (or Evaluation)

Process of finding out whether a chemical material is hazardous and what the
hazards are.

Hazardous Chemical Inventory

List of all hazardous chemicals known to be present in a given workplace;
identity/name of chemicals used on this list must match the identity/name used on
the warning labels and MSDSs.

Hazardous Ingredient
Chemical in a mixture that presents either a physical hazard or a health hazard.

Health Hazard

Any chemical material that can cause illness or injury when a person is exposed by
ingestion, skin or eye contact, skin absorption, or inhalation.

High Toxicity
Description applying to chemicals that can produce either life-threatening or
seriously disabling health effects.



Housekeeping
An administrative control that involves containing and removing chemical hazards —

e.g., vacuuming, proper storage and handling, prompt removal and correct disposal of
chemical wastes.

IARC
International Agency for Research on Cancer.

Immediate Effect

Health effect that appears right away — either during the exposure or shortly
afterwards.

Industrial Hygienist
Expert in the recognition, evaluation, and control of safety and health hazards.

| ngestion
The way that a chemical enters the body ifyou swallow it; an exposure route.

Ingredient
See Hazardous Ingredient.

Inhalation

The way that a chemical enters the body when you breathe it through your nose or
mouth; an exposure route.

International Agency for Research on Cancer (IARC)
Agency that evaluates the research data on substances tested for their carcinogenic
potential. IARC publishes information on carcinogens and potential carcinogens.

The IARC listing is one of the references that must be used to identify cancer-causing
chemicals on MSDSs.

Irritant
Health hazard that reacts with body tissues at the point of contact causing reddening,
itching, tearing, irritation, and/or minor inflammation.

Isolation

Engineering control that involves using an enclosure, barrier, or safe distance to
separate workers from exposure hazards.

LEL
See Lower Explosive Limit.

Liquid
Physical form of a chemical that has no definite shape, but takes the shape of its
container; has a boiling point above room temperature.



Local Exhaust Ventilation

Type of ventilation system that captures an airborne hazard as it is released at the
source and takes it out of the workplace.

Low Toxicity
Description applying to chemicals that produce only minor health effects — effects
that usually go away with or without medical attention when exposure stops.

Lower Explosive Limit (LEL)
Data on the MSDS that defines the minimum amount of airborne chemical that must
be present in an air-chemical mixture to make it explosive.

Material Safety Data Sheet (MSDS)

Written document that identifies a chemical material; gives its physical propertied
describes known physical hazards, health hazards, and required controls; and
identifies correct procedures for putting out fire, cleaning up a spill or leak, disposing
of waste, and handling/storing the material safely.

Medical Monitoring
Type of administrative control that involves physical examinations and/or lab tests to

establish an individual’s baseline health status and check the effectiveness of other
controls used to protect an individual from health hazards.

mg/m3
See Milligrams Per Cubic Meter.

Milligrams Per Cubic Meter (mg/m?9) |
Unit used to express exposure limits; defines the mass of chemical contaminantt (in
milligrams) allowed in each cubic meter volume of air.

Mist
Airborne form of a liquid chemical; consists of tiny droplets.

M xture
Material that contains more than one chemical.

Moderate Toxicity
Description applying to chemicals that produce health effects requiring medical

attention, damage may be permanent but is neither life-threatening nor seriously
disabling.

Monitoring
An administrative control that checks the effectiveness of other controls by analyzing

air samples, wipe samples, and personal exposure levels; may involve medical
monitoring.

MSDS
See Material Ssfety Data Sheet.




Mutagen
Reproductive hazard that causes genetic changes in sperm or egg cells.

National Toxicology Program (NTP)

Organization that funds and conducts research on chemical substances. NTP
publishes lists of carcinogens and potential carcinogen this list is one of the
reference sources that must be used to identify cancer-causing chemicals on MSDSS.

NTP
See National Toxicology Program.

Occupational Safety and Health Administration (OSHA)

Federal agency within the Department of Labor that develops and enforces standards
for workplace safety and health.

OSHA
See Occupational Safety and Health Administration.

Oxidizer

Chemical material that supplies the oxygen required to start or support fire.
Common oxidizers include chlorine gas, oxygen and peroxides.

Parts Per Million (ppm)

Unit used to express exposure limits; defines parts of the chemical allowed in each
one million (1,000,000) parts of the air-chemical mixture.

PEL
See Permissible Exposure Limit.

Permissible Exposure Limit (PEL)
Exposure limit set and enforced by OSHA. (See Exposure Limit).

Personal Monitoring
Type of administrative control that involves the worker’s wearing a badge or other
sampling device to measure exposure to a chemical hazard in the workplace.

Personal Protective Equipment (PPE)
Equipment that protects the individual who wears it by placing a barrier between

that individual and a hazard; includes protective eyewear, face shields and masks,
gloves, boots, hats, clothing, and respirators.

Physical/Chemical Characteristics

Information on the MSDS that describes the appearance, odor, boiling point, vapor
pressure, vapor density, evaporation rate, specific gravity, and water volubility of a
chemical material.



Physical Hazard

Any chemical material that can cause fire, explosion, violent chemical reactions, or
other similarly hazardous situations.

Polymerization Hazard

Unstable chemical that undergoes a violent reaction and release of energy that
produces or releases a hazard when two or more small molecules combine (self-react)
to form large molecules called polymers.

PPE

See Personal Protective Equipment.
PPM

See Parts Per Million.

Pyrophoric

Chemical material that spontaneously bursts into flame when exposed to air at
temperatures below 130°F; no ignition source is needed.

Reactive Chemical

Material that reacts violently on contact with certain other chemical materials to
produce or release a hazard.

Recommended Exposure Limit (REL)

Exposure limit recommended by the National Institute for Occupational Safety and
Health (NIOSH).

REL
See Recommended Exposure Limit,

Reproductive Hazard

Health hazard that targets the human reproductive system; category that includes
teratogens and mutagens.

Sensitizer

Health hazard that produces an allergic-like reaction in some people after repeated
exposure.

Skin Absorption

Way that some chemicals pass through the skin on contact and enter the
bloodstream; an exposure route.

Skin Contact Hazard
Chemical material that damages or irritates the skin on contact; an exposure route.

Smoke
An airborne mixture of fire gases, dust, and fumes.




Solid
Physical form of a chemical that has a definite shape.

Volubility in Water

Physical data element on the MSDS that describes whether or not a material
dissolves in water.

Specific Gravity
Physical data on the MSDS that describes whether a liquid is lighter or heavier than
water.

Substitution

Engineering control that involves replacing a chemical, process, or piece of
equipment with a less hazardous one.

Target Organ Chemical

Health hazard that enters the bloodstream and damages specific internal organs or
body systems; effects can be delayed.

Teratogen
Reproductive hazard that damages the fetus during its development.

Threshold Limit Value (TLV)
Exposure limit recommended by the American Conference of Governmental
Industrial Hygienists (ACGIH). (See Exposure Limit).

TLV
See Threshold Limit Value.

Toxicity
Description of the degree of health hazard associated with exposure to a chemical;
see Low, Moderate, and High Toxicity.

Transfer Container

Chemical container that does not require labels because only one person handles the
container, and it is filled and emptied during the same shift.

UEL
See Upper Explosive Limit.

Unstable Chemical

Material that violently self-reacts under commonly occurring conditions; a type of
physical hazard.

Upper Explosive Limit (UEL)

The maximum amount of airhorne chemical that can he present inan air-chemical
mixture and still have ithe explosive.
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Vapor
One airborne form of a liquid chemical.

Vapor Density

Physical data that describes whether the vapor formed by a material is lighter or
heavier than air.

Vapor Pressure

Force exerted on the walls of a closed container of liquid by vapor formed above the
liquid surface.

Vaporization
Process by which liquids become airborne.

Ventilation
Engineering control that reduces airborne exposure levels either by mixing the
hazard with fresh air, or by removing it as it is released at the source.

Warning Label
Document affixed to chemical containers (or posted by stationary containers) that
identifies the chemical material and all appropriate hazard warnings.

Water-Reactive
Chemical material that reacts with water or moist air to produce or release a hazard.

Work Practices
Procedures normally used to do the job.
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