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INTRODUCTION

Safety in the School Science Laboratory is a suggested In-Service

Training Program, cooperatively developed by representatives from the Council

of State Science Supervisors (CS3) and the National Institute for

Occupational Safety and Health (NIOSH).

The complete training program includes the following elements:

Conference of State Science Supervisors

State Plans for Sa'fety Training

Training Course for Teachers

This manual is the working paper. Part I contains administrative

guidelines. Part II consists of lesson plans for lectures in the training

course for teachers. Part III has workshop lesson plans for the course.

Appendices provide supplemental course material.

How to Use This Manual

Part I (Administrative Guidelines)

The primary audience is the State Science Supervisor .. Secondary

audiences include instructors, resource people, and other training personnel

involved in the program. All audiences should read this material carefully,

taking special note of the information that is directly applicable to their

own roles.

Part II (Lecture Lessons)

Primary audiences are instructors and resource people. However, all

training personnel should thoroughly examine the contents.

1
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Part III (Workshop Lessons)

The primary audience is the teacher trainee. All training personnel

should study the material and at least mentally complete the exercises and

worksheets. Copies should be made for trainees.

Appendices

Appendix A (Audio-Visuals) is for planning on the part of State Science

Supervisors, instructors, and other training personnel. Included are audio-

visual critiques (Worksheet A-I and A-2) to be reproduced and used for film

showings and other AV sessions.

Appendix B (Library Resources) is for all. program participants. This

should be reproduced and distributed to teacher trainees as a reference for

at least the lesson on Safety Program Planning (Workshop W-l).

Appendix C"(Dlrectory of Resources) is also for all participants in the

trainin~ program. It should be made available to teachers with Appendix B.

Appendix D (Program Evaluation) is intended primarily for State Science

Supervisors, but all training personnel should be concerned with evaluation

topics and procedures. The sample training certificate (Exhibit D-l) may also

interest teacher trainees.

3
AppenJix E (Trainee Evaluation) is reserved for supplements by CS ,

NIOSH, anJ others in the form of possible instruments, test items, and the

like.

As experience accumulates with the training program, additional course

material may also be added.

2



TRAINING PROGRAM ELEMENTS

This section of the administrative guidelines provides some details about

the major elements of the CS3 - NIOSH In-Service Training Program on Safety in

the School Science Laboratory.

Conference of State Science Supervisors

Combination training and review sessions were held on July 19-21, 1977,

in g~eater Cincinnati, Ohio, to go over the program presented in this manual

and consider suggestions for improvements.

3The sessions were coordinated by the Executive Secretary of CS amd the

NIOSH Project Coordinator in the Division of Training and Manpower

Development. Participants included other NIOSH training personnel and

consultants.

This manual was updated after the conference, but time did not permit the

inclusion of all desired changes. Planning for additional course material is

already underway.

State Plans for Safety Training

Each State Science Supervisor may wish to design a detailed program to

manage and implement safety training for his or her high school teachers.

The state plan should probably include objectives for training every high

school science teacher by the schedule shown in Exhibit 1.

Each plan should be geared to the needs and requirements of the

particular state, considering not only educational aspects but also

pertinent safety and health rules and regulations.

Reference documents include the Federal Occupational Safety and Health

Act of 1970 and corresponding regulations, state laws and regulations of this

type (if approved and available), and other similar or related standards.

3

5<



Each State Science Supervisor should have desk copies of all applicable safety

and health requirements.

The essential items to cover in the state plans are briefly outlined in

Exhibit 2.

Training Course for Teachers

The rest of this manual is devoted to a core course in safety in the

laboratory for secondary school science teachers. The course is designed to

be presented in many ways, according to the training circumstances that are

most convenient for state and local supervisors.

Lessons and other learning experiences may be tackled separately or in

batches, preferably with groups of teachers meeting together at regular

intervals. If necessary, teachers who are unable to attend all of the

meetings could be given copies of the instructional material for self-study,

but this is not generally recommended for obvious reasons.

Lecture Lessons (Part II)

Each of the 14 lesson plans for lectures consists of an overview, table

of contents, and text in a script format. Most of these also have reference

citations and a slide script. Open d,iscussion is strongly encouraged.

Each lecture lesson plan is complete and independent of the others to

facilitate changes in the desired sequence.

Workshop Lessons (Part III)

Each of the 4 workshops consists of a lesson plan with overview, listing

of contents, text in script format, exhibits for background or reference, and

worksheets for exercises. Directions are also provided.

Each workshop is tied to a lecture lesson, as indicated by the label.

Workshop W-l should follow Lesson I, Workshop W-5 should follow Lesson 5, etc.

Preferably, there should be at least one day between lectures and related

4



workshops to allow trainees to complete the exercises in their own work areas

and discuss the results with other colleagues before reviewing them in group

sessions.

Worksheets may be mailed to training supervisors or instructors, but this

is not encouraged. In any case, at some point in the training course, group

discussion of the results is necessary. The value of the exercises is in

doing them and getting feedback and new ideas. They should not be graded or

criticized negatively.

Appendices

Appendices A through D are "stand-alone" sections with brief explanatory

text and other information.

Appendix A includes a critique form to be completed by all trainees for

each audio-visual training aid reviewed (except for lecture slides).

Appendices Band C are supplements to Workshop W-l.

Appendix D includes a sample training certificate.

Appendix E includes a Walk-Thru Safety Survey for the School Science
l.aboratory.

Appendix F is reserved for trainee evaluation.

Summary

Summary information about the training course for teachers is presented

in the form of exhibits. Exhibit 3 is a Training Course Description.

Exhibit 4 deals with the details of Training Course Materials. Exhibit 5

outlines suggestions for Training Course Delivery.

5 7<



EXHIBIT 1. SCIENCE SAFETY TRAINING GOALS

Year Secondary School Teachers
Trained (Percentage)

1977 1

1978 5

1979 25

1980 75

1981 90

1982 100

6



EXHIBIT 2. STATE TRAINING PLANS

Item Recommendations

3the CS - NlOSH course
by training personnel
techniques
questions and answers

Approval

Arrangements

Certificates

Evaluation
Plan

Materials

References

Resources
(optional
choices)

Training
Personnel
Criteria

Training
Sessions

Chief State School Officer

Local administrative approval for teacher attendance
Records of attendance and certificate awards 3
Quarterly and annual reports to the Council (CS )

Provided by CS3 - NIOSH upon receipt of reports

Performance of unit objectives by trainees to the
satisfaction of any instructor

CS3 - NIOSH training package

CS3 - NlOSH training manual
Federal, state, and local regulations

State and local safety and health agencies
Teacher training departments in colleges
Textbook publishers
Professional organizations
Journal editors
Equipment and other suppliers
Other occupational safety and health professionals

Completion of CS3 - NIOSH training course
Knowledgeable in high school laboratory safety
Teaching experience in science subject areas

Conferences, courses (credit or non-credit), lTV,
meetings, or workshops

Minimum time indicated in
Sequence to be determined
Introduction by awareness
Opportunities for trainee

7



EXHIBIT 3. TRAINING COURSE DESCRIPTION

Item Suggestions

Purpose

Objectives

Length

Prepare school science teachers to understand and
apply basic principles of laboratory safety.

1) Prevent injury-producing accidents in school
science activities.

2) Conduct a safety investigation of the science
laboratory and preparation room, using a
checklist to detect unsafe conditions. Report
results to appropriate school authorities.

3) Demonstrate knowledge and proper techniques of
using 10 pieces of common safety equipment.

4) Show an awareness of science laboratory safety
in planning, conducting, and evaluating student
coursework and related activities.

5) Promote teacher and student involvement in
science safety.

16 Instructor-Trainee Contact Hours

14 Lecture Lessons
4 Workshop Lessons
3 Audio-Visual Sessions

(about 8 hours)
(about 5 hours)
(about 3 hours)

Instructors
and Resource
People

Credit
~d

Sponsors

Laboratory and workshop lessons may require
additional practice and preparation time.

State and Local Science Education Supervisors
Occupational Safety and Health Professionals
College Teaching Faculty in Related Disciplines

A certificate and 1.6 Continuing Education Units
(CEUs) will be awarded to each trainee who completes
the course satisfactorily.

The sponsors arJ the Council of State Science
Supervisors (CS ) and the National Institute
for Occupational Safety and Health (NIOSH).

8
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EXHIBIT 4. TRAINING COURSE MATERIALS

Item Description

* Manual

Audio-Visual
Aids

* Supplemental
Packet

Equipment
and Related
Supplies

Handouts

Administrative guidelines, including suggestions
for course delivery.

Lesson plans for lectures and workshops, including
overviews, outlines, text, references, and
practical exercises with worksheets and exhibits.

Appendices for audio-visual aids, library resources,
directory of resources, and program evaluation.

* Set of 35mm slides

Slide script included in related lesson plans.

See also Appendix A in the training.manual.

NIOSH publications, including

Fact Sheets

Training Literature

u.S. Occupational Safety and Health Act of 1970
Various Publications Lists and References

State and local training supervisors will insure
that trainees have access to the 10 pieces of
safety equipment they must be able to use.

See Workshop W-13 in the training manual.

Any part of the NIOSH material may be reproduced
for distribution in any quantity. See Acknowledg­
ments for restrictions about copyrighted material.
See Workshop Lesson Plans and Appendices A - E for
materials needed by trainees.

* NIOSH will furnish each State Science Supervisor with 1 copy.
An unbound "master" of the training manual will also be provided
for use in further reproduction.

9
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Item

Work Plan

Agenda

Training
Personnel

Materials

Equipment
and Supplies

Facilities

Notices

J

EXHIBIT 5. TRAINING COURSE DELIVERY

Suggestions

Prepare detailed task/time schedule well in advance.

Review training manual for requirements.

Prepare tentative agenda for training sessions.

Schedule related lecture and workshop lessons
at least 1 day apart.

See Appendix A for audio-visual sessions.

See Appendix D for program evaluation.

Line up instructors and resource people.

Prepare and distribute written statements of
responsibilities and expectations.

Reproduce, assemble, and distribute copies needed.

Training Manual (to training personnel)

Workshop Lessons (by set or by lesson)

Slides (by complete set or by lesson)

Other AV Aids and Critiques (see Appendix A)

Program Critiques (see Appendix D)

Obtain and allocate (or confirm local availability
of) safety equipment described in Workshop·W-13.

Line up suitable facilities for training.

Request and confirm AV equipment and operators.

Prepare and distribute program announcements.

10
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SAFETY IN THE SCHOOL SCIENCE LABORA TORY (250)

METHOD.S

SCOPE OF THE PROBLEM

Lecture

NO. 1

LENGTH 30 Minutes

PURPOSE To provide an assessment of school science laboratory
safety and health needs

~) . .AssessJ:he. magIl..Uwieoi the health and safety
t'roblem

2) Identify the nature of the hazards found in
school science laboratories #

3) Engender a positive attitude concerning safety

SPECiAL
.·::;.7£HMS

~iologlcalhazard

... ·.,.Chern ira Lha.7.ard
.. .,. 'Ionizing radiation

Non-ionizing radiation
Physical hazard
Pneumonitis

~afety ~nvestigation

'.~.....sYBtemi c.,pDJ,sons
'. l'oxicology

INSTRUCTOR
M~TFRIAt~

Lesson plan

TRAINEE
MATERIALS

Note-taking

1-1 1.4<
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i LESSON SCOPE OF THE PROBLEM

, I
I ,. ,

NO.1

NOTES

"Stop, Safety First in
Science Teaching"
North Carolina Department
of Public Instruction

INSTRUCTION

INTRODUCTION

Any modern science program has a

responsibility for teaching students about the

nature of the scientif£c enterprise. Students

have a right to learn how to think scientifi-

of science :processes. Studenu;' shouJ.dhavemnple

opportunitiest()"enga~€in·1;ci-entific work
.

through laboratory or other "hands-on" activities.

These concrete experiences are necessary for

prime results at the elementary and advanced

levels of science learning. With the trend of

science education toward more activity-oriented

work and more involvement -of students in the

in the science instruction program develop a posi-

tive approach to a safe and healthful environment

in the laboratory. Safety and health should be

::In ;n!:pQ'T:'-'ll ry"lT't nf the olanninQ:. oreparation.

and implementation of any science program.

An experimental science program possesses

certain potential dangers. Yet, with careful

1-3
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LESSON

NOTES

NO. 1

INSTRUCTION

planning, most potential dangers can be coped with

safely in an activity-oriented science program.

The responsibility for safety and the enforcement

of safety regulations and laws in the science

classroom and laboratory is that" of the principal,

teacher, and student--each assuming his/her share.

Carelessness and a negative or apathetic attitude

,-~<, '-. towsTd safety are the 1Ilajor causes of ,acci.dents.

Recognition of health and safety ~Toblemshas

crystallized since the passage of the Occupational

Safety and Health Act of 1970. This act requires

that certain precautions be observed to protect

the health and safety of employees on the job.

The employee designation includes all teachers

employed by private schools and all teachers em-

ployed by public school systems in states that

have state occupational safety and health plans

accepted by the Occupational Safety and Health

Administratio~ ~0SHA) of the U.S. Department of

Lahor .
. ' .-

Even if certain $afety and health precautions

were not mandated by law, there are moral, ethica

social, and legal reasons for demanding that high

1-4
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LESSON

NOTES

NO. 1

INSTRUCTION

school science laboratories be made as safe as

possible for instructors and students alike.

Legally, school districts can be held

liable for injuries suffered by a student in

a high school laboratory. It is also deemed

by society to be morally, ethically, and

socially unacceptable to take unnecessary

~ .chances .with· the- lives -'of- young people..

The schoo11l1Ust 1'Tovide an educational

experience. Unnecessary and undeserved

injuries should not be a part of that

education.

UNDERSTANDING THE IMPORTANCE
OF SAFETY

-Safety and health "training in~he~

schools and universities has been a neglected

area. Safety and health studies are often con-

sidered to be ancillary areas of study not di-

. . .. ~

i.. ;,.:.t~"_"":'J '::"'~."'-:':"'.~.::.:..~~~,- :::.3.. _ :.~ "_.:..:.:_ .. { d"';

1-5
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LESSON

NOTES

NO, 1

INSTRUCTION

should not b~ ancillary areas. Safety and health

considerations should be as important as any

other material taught in high school science

laboratories.

Teacher's Viewpoint

.Teachershave an obligation to instruct:

theiT students in the basic' safety' practices Te-

quired in science laboratories. They also have

an obligation. to ins·truct them in the 'basic prin-

ciples .of health hazards that are found in most

high school science laboratories. As existing

knowledge of the effects of common chemical com-

,pounds and physical. manifestations .have on t.he

human organism grows~this knowledge lllUSt be con-

veyed to the individuals exposed to them~ It

does not matter if the exposed individuals are

students. What better time is there to ,impress

upon minds the need for c:Jtion and preparation

...,_ ..... _Ilo...~_ -
l.~._: _...: .;.,.'~~''':' ... ~..;,. ~

Instructors must accept safety and health

study areas as being as much a part of the sci-

ence curriculum as the fact that hydrogen and

1-6



H " •• ,"
~,'.;.. ••: y-

NOTES

NO.1

INSTRUCTION

oxygen, when combined in certain proportions,

will form water.

Student's Viewpoint

Getting students to appreciate the need for

studying laboratory safety and health material

issom.ethi.ng to which !:hey can xeJa!:e. Gener-

ally individuals will tend to ignore personal

danger from situations or things over which they

exercise control. Students must be taught that

knowledge and preparation are the keys to con-

trolling science laboratory hazards. Knowledge

is a fluid commodity in this area. What may be

known abou~.,3 chemical compound today may not be

.Y.a.lirl ~omOT'row because the c01l!pound tnay bave

undergone some physical or chemical change in the

interim or our knowledge and understanding of its

behavior may have increased.
..

Learning to prepare properly and research

properly are skills that carryover into areas

other than science.

1-7
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LESSON

NOTES

NO.1

INSTRUCTION

Schools' Viewpoint

School systems must appreciate the need for

establishing safety and· health instruction as a

fundamental part of a science curriculum. The

large number of lawsuits instigated over injuries

to students in school science laboratories em­

phasizes' ~he "need for requiring safe. practices

. from DOtil s~udents .amI :teachers.

At the same time. however. it should be

realized that not all accidents and personal

injuries occur as a result of unsafe practices.

There is presently no federal law requiring

safety and health programs for the protection of

. the -students i:ns-cnools. The -oc-cupati.unal "Saf-ety

and Health Act of 1970 requires employers to

provide safety and health protection for teachers

and other school system employees. Some states

..(Wisconsin. forexampl-e) require school systems

. to provide specific protection tor students in

certain areas. i. e. ';' eye protection for students'

working in laboratories or vocational education

shops.

1-$
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SAFETY AND HEALTH HAZARDS

Safety problems have been recognized and

understood for many years. In the science

laboratory, most of the safety problems are

known and can be guarded, against. That does not

mean that proper precaut,ions are always observed,

hawever.1)ccasionaJ.ly uew safety b8%ards aypeaT

in science laboratories because of ·the nearly

infinite variety of operations that can be con-

ducted. New chemical combinations can result in

fire or explosion or a toxic product. Known

chemical combinations carried out under abnormal

conditions of temperature or pressure ,can also

have unexpected results.

On the other hand... healilibazards in school

have not, for the most part, received the atten-

tion they have deserved until recently. The

health effects of exposure to the chemical, physi
~.

cal and biological hazards of science laborator-

ies have not been appreciated because their

effects are often difficult to measure and may

1-9
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not appear until years after the exposure.

Now that the effects of exposure to these

hazards are known, there could be very ,little

justification for not including instruction on

such hazards in the school science curriculum.

Chemical Hazards

...Many chmn;jcaJ.reagents £.oUDd in t:hehigh _

school chemistry laboratory can be chemical

hazards in some fashion or other. Acids and

caustic materials are corrosive to the skin and

mucous membranes. Exposure to organic solvents

can result in any number of harmful effects.

Chemical .pneumonitis~ liver damage, and kidney

damage have all been -reputed a'S Tesultingfrom

exposure to various organic solvents.

Many common chemical reagents are potent

systemic poisons. Arsenic, potassium and sodium

cyanide, and sodium fluoride are just a rew ex-

amples ot powertul system1c poisons that are com-

monly found in science laboratories.

Many of the metals 'used in science labora-

tories are hazardous to exposed personnel. Some

1-10
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of the metallic elements are considered to be

carcinogens. Chromium, nickel, and arsenic fall

in this group.

Many of the metals affect the central

nervous system. Mercury, lead, cadmium, and

cobalt are members of this group. Other target

areas of the body affected by metals include the

the cardiovascular- system. -the liver. and the

kidneys.

The study of chemical toxicology is a com-

plex but rewarding subject. Every school science

laboratory course should have some basic instruc-

tion in the fundamentals of chemical toxicology.

£i.:ological ;Ra.zm'ds

Experimental work that involves animals and

microorganisms presents the possible hazard of

infection to the individuals performing the work.

Accidental infection by a pathogenic micro-

organism is a very real hazard in science labora-

tories. The scientific literature contains a
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number of reports of laboratory acquired in-

fections and deaths resulting from them.

The need for instruction on the safety pre-

cautions that must be observed when working

with biological materials is of great importance

Frequently these types of projects are under-

taken by students as individual resea.rchpro-

je.cLS. 'o.:rhey" too, 1IIUSt 'be ~made aware of safety

science.

Physical Hazards

Physical hazards in science laboratories

are generally confined to radiation in its

various forms. Ultraviolet light, a type of non

ionizing "Iadiat ion can be a defini~e hazard in

school science laboratories. Since it affects

the eye, overexposure to ionizing radiati'on,

such as alpha, b~~a, gamma land x-ray, can also

be a very real hazard if used improperly.

Ionizing radiation can be hazardous

to many different organs of the body.. If

1-12
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ionizing radiation is used in a school

science laboratory, a specific safety program

must be established. State and federal licensing

regulations require that all users of radioactive

materials establish adequate safety programs

covering the acquisition, storage, use, and dis­

posal of radioactive materials.

Lasers are coming-into mOTe -fTequent use

in school_ science .programs. Because of U1e

coherent nature of the laser beam, exposure to

one can result in physical damage to the body.

The eye is the organ most sensitive to the laser

beam. The most likely type of eye damage is

thermal damage to the retina. Skin damage may

also result from laser beam exposure. The laser

.beam_dJXod!!Ces...skin J..esions wb..icl1 res£JDbJ.e -thermal

burns.

Microwave radiation is another type of non­

ionizing radiation that can present hazards to

nersonnel. Exposure to microwave radia~ion can

result in both eye and skin damage.

1-13
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SAFETY MOTIVATION

School administrators should operate their

schools in as safe a manner as possible. 1n-

jured students and damaged buildings_ do little

-·.c . to ,increase public confidence in :the parti.cul.ar

school. -system..invDly.ed~ .FDr .privue .schools in-

surance costs may become prohibitive if the

school becomes a recognized source of insurance

claims.

It is becoming more prevalent for school

systems to be held legally liable in student in-

jury cases.

- Instructors

Teacher.s .play the most important role .in

insuring a safe and healthful learning environ-

the philosophy of safety and health programs as

well as the technical content of such programs.

They need to be taught and encouraged to

1-14
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understand that safety and health training are

important areas of the science curriculum and

useful in other aspects of life.

A source of motivation for the teacher is

Instructor legal liability their potential legal liability for inju~ies

suffered by students under their care. Teachers

have two primary .duties. ~ tile duty of instruction

.:....... . 'and·~he du~ .ofsupervi.sion. .Courts .have held

Student motivation

that if a teacher fails to carry out either of

these duties he or she may be legally liable for

any injuries that result. Failure to provide

adequate safety and health instruction or provide

adequate laboratory supervision are failures to

adequately perform the primary duties of an

instructor.

Student motivation in any area of education

is a critical factor in the learning process.

to these areas should help. The current popular

considerations by devoting substantial class time

preoccupation with matters of industrial safety

.', I,.: ,.... " .. ~.> , ~m.pn.isuing tile impur-cauce ur :saiei:.y
"

ClLlI.! '"cal'L.1I
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and health may also serve as a motivational

spur.

toxicology interesting, informative, and

beneficial. The possibilities for working this

material into the science curriculum are in-

numerable and limited only by the ..imagination

, 'of 'the jnstructor.

DEVELOPMENT OF A SAFETY PROGRAM

Voluntary safety programs are often in-

effective. Individuals working in laboratories

occasional~ take shortcuts, circumvent safety

rules,. and take risks to dothe1Tjobs. The

r~sponsibilities shouldered b~ school' adminis-

trators and school teachers require that any

school safety :program be supported and en-

couraged by the administration.

1-16 29"
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

NEEDS ASSESSMENT NO. 2

METHODS Lecture and Discussion LENGTH 30 minutes

PURPOSE Develop understanding and appreciation of the importance
of preliminary preparation for laboratory work.

1.) ''"Identify and remedy textbook errors.

2) , Di.s~uss'theeffect· of' physical layout
on experimental procedures.

3) Plan special instruction and pr~-exercise

demonstrations.

SPECiAL
'T.EBMS

Carcinogen
.Cammon J:lense
·'Egress
Experimental principle
Health hazard
Ingress

lndustrlal 'hygiene
P~sonaJ. :!JrDUCLive equipment
Safet.y hazard
Toxicology

«

INSTRUCTOR Lesson Plan
MATFRIAtS

Chalkboard. Chalk. Eraser

TRAINEE
MATERIALS

Note-taking

2-1 30"
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INTRODUCTION

The importance of laboratory safety has

been recognized -for many years in the world of

work. However, safety practices and programs

seem td be the exception rather than the rule

in educational institutions. Safety in the

school science laboratory appears to be treated

-1.riftmDally sndbriefiYiI -1.fa't an. -'Few1:eachers
: -~

bavebeen lauded for devot:J.ng~stiJDe to -:foDJal

training in the recognition, evaluation, and con-

tro1 of immediate hazards to life, limb, and

property in the laboratory setting.

Pervasive health hazards are neglected even

more than eminent safety hazards, but this is

undeTstandable. Health ha-zaTds- aTe usually -more

----show.upf-or -.y.ears. ~Determin1ng ~.a --chemi caJ

compound is injurious to yOUT health often re-

quires expensive longitudinal studies in e~id-

emiology. In some cases, extrapolations to

humans can be made from toxicological studies

on laboratory animals. In other cases, extra-

po1ations can be made from studies of industrial

2-3
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, .Appendl·cesB and C

AppendixE contains a
.,"".; j ! c '; 7", .~. '." ,.~ ': "c·'~ ~.,. ',: ~' ';,,,' ~ ~.::<' ~,~

also may be used to as­
sess needs.

exposure. In all cases, the development of

health hazard data is complex and costly - the

. reason. wby._ it may. sometimes be. sketchy and spec-

ulative.

Even so, there is a substantial body of

validated information available on health as well

as safety in the workplace. Until more research

isconduc1:ed in school setd.ngs., .resulU; aimed

useful guidelines for educational situations.

All members of the science education commun-

ity have a professional responsibility to keep

themselves and their work up-to-date in this

vital area. The remainder of th+s lesson ad-

dresses some critical needs of textbook authors

and-publishers, as well as science supervisors

and t-eachers. T-eachereducator-s wi1-1 {l<)te -wh-er-e

gaps in their curricula also need to be filled.

Resources are included in Appendices Band C,to

be distributed to trainees as part of the work-

'shop lessons.

2-4 33"
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EVERYBODY HAS som WORK TO DO

Authors and Publishers

Impetus for the development and.implementa-

tion of effective laboratory safety and health

programs must come, in part, from authors and

publishers of science textbooks.

Information on the type of related material

~.8vanalilettam1:bis'sourceVIlsobtaiued by

"xeminine -a -selectiDn of~B high school -science.

textbooks. Six of the books were chemistry

texts, six were biology texts, three were physics

texts, and three were general science texts. Not

one of these 18 textbooks contained any informa-

tion about health and safety problems in science

laboratories.

Some teacher's editions and all of the lab-

some basic information on laboratory safety.

However, these presentations usually occupied

only one page or less. Both teacher's editions
"t' ;'~'~~.'.;'" ,-'.'...... ,~""~';";>"""J,~I~""

and laboratory manuals almost entirely neglected

the area of laboratory health hazards. There

was almost no information on the toxicity of

2-5
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. chemical compounds or the health effects of

exposure to the various forms of radiation.

Some of the. laboratory manuals. included

specific precautions with ea~h experiment. A

typical example was a caution statement empha-

sizing the flammability of carbon disulfide.

Specific wardings of this kind are highly desir-

ab~e, but thelJT1lct:icet>f ,n-oviding them is a~

There is a tremendous need for publishers

to produce textual material on school science

safety and health. Basic self-protection should

be learned by students as early as possible for

use during the rest of thei.r lives. Many prac-

tices for scbool laboratory safety are applica-

ble in all areas of scientific study and work.

Learning about experimental principles

should not be restricted to the study of cause

and effect in laboratory manipulations. Even

in so-called "codebook chemistry", hazards pre-

-'~ sentecf by-'~·the ," exp-erihlent itself, or by one or

more of the components of the experiment, should

be considered in the experimental design. To

2-6
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i~nore this aspect of lab work is to erode the

purpose of such experience for the science stu-

dent.

Authors and publishers should recognize

their duty to provide technically accurate mnt-

erial that promotes safety and health. This ob-

ligation is a legal, moral, and social responsi-

llility", If,.an.author ,or .publisher provides

, , false' OT misleading inftrT'lllatiol'l, l)rfails 'to 1>TO-

vide proper precautionary statewents, each might

be legally liable for such actions.

Some authors and publishers appear to have

good intentions, but lack technical expertise

,ahout laboratory safety at;ld health problems. One

of the laboratory manuals examined contained

thr€e -experiments using iodine (I..,). The fol":'
"-

of eight pages.,

Caution No.1: Do not handle I with your
2

fingers. If any gets on your skin. wash the

- ., :
a'.1.".Lt:C'I:t::o. c.rt::a: wl.L:u. '.3uap o.&:i..:L "-y,;'d~~:L.~.

to your teacher.

. '

~" .. L::':'~ ..

Caution No.2: Iodine is poisonous. Be

2-7
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very careful not to inhale its vapors. Also,

avoid any contact of the solid with your skin.

Caution No.3: Iodine is toxic. Do not

nandl€ it .,lith y-:u!" fin-g€rs. (If you do, 1.t

will stain your skin.) Do not breathe its va­

ports.

The manual did not warn that iodine vapor,

even .in low ~oncentration5. is exttemelyiTTita­

'ting ~o·the respiratory tract~ eyes.and~ to a

lesser extent, the skin. Exposure to atmospheric

concentrations above 0.1 parts per million (ppm)

causes in~reasingly severe eye irritation along

with irritation of the respiratory tract. Iodine

in the crystalline form or in strong ~olutions

is a severe skin irri~anto It ~5 n~t ~a5ily

removed fr-om the skin, and, after contact, -ten<:ls

to penetrate and cause continuing injuTyo Ulcers

may develop from iodine re~aining fixed to the

skin. Iodine bu-rnsr.esemble thern:al b.ur~ ex­

cept that the burned area is stained brown. 10-

explosion is possible if iodine comes in contact

with materials such as acetylene or a~onia.

2-8
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Ingestion of as little as 2 grams of iodine

can be fatal. Individuals with thyroid disorders

should not be exposed to iodine in any amount.

The previous description of the actual ef-

fects of iodine clearly shows that iodine is a

serious health and safety hazards. Students and

teachers deserve more warning than the three

"cautions"provide.

ing that the only hazard presented by iodine is

stained skin. Cautipn No. 1 implies that iodine

is a skin hazard of some type, but does not pro-

vide any information about the mode of action or

the health effects. Caution No. 2 neglects to

mention the consequences of inhaling the vapor.

None of the thTee caution statements ~en-

may cause an explosion. No emergency treatment

is given beyond waShing the affected Ekin area.

All of the potential effects of exposure to

a hazardous material should be included in a

warning statement. Following is a caution state-

ment which could be used in all three lessons:

2-9
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Caution: Do not touch solid iodine with

your bare skin. Do not inhale iodine vapors .

.~ The solid can.; cause .'severe.skin burns and con-

tact may result in skin ulcers. The vapor is

highly irritating to the nose, throat, and

lungs. Conduct all laboratory operations that

may.result in the. generation of iodine vapor in

·'tongs when'han.d1.ing .~he solid. -rf any iodine

gets on your skin, wash off immediately with

large quantities of water, and then inform your

teacher. Iodine is a strong oxidizing agent:

Do not put the solid in contact with any or-

ganic solid, liquid, gas, or vapor.

~TopeT warnings TequiTe mOTe effoT~ and

space, however, they should be included in

fu1 learning conditions in the school science

laboratory.

Teachers

,

Preparation is an important element of lab

safety. Teachers should perform and "debug" all

class experiments in advance. To protect them-

2-10
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selves in the process, it is obviously de-

sirable to know as much as possible about po-

tential safety and health hazards before the

"hands-on"- stage. It might be wise to develop

standard procedures for preliminary library

research along these lines.

The best warning about using only text-

discovery and application of knowledge in any

field. •Then think about the lengthy process

of planning, developing-, and producing ins-truc-

tional materials. Add to this the time requir-

ed to review, select, and purchase new text-

books for your classes. If you assume a total

.minimum lag of 3 to 10 years, it sbould be clear

,~

Why textbooKs a1.one aTe not ~to-date sOUTces

of information about laboratory hazards.

Authors and publishers of science text-

books also seem to suffer from the general

human tendency to 'continue with traditional' ....

activities long after the original need has

expired. Some of the "classic" experiments in

2-11
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school science were developed to demonstrat~

concepts that were not considered to be hazard-

coins is an example. Unfortunately, in the

process of modernizing the package, makers and,

sellers of science texts have not always taken

'is that old eonsumeT-adage ·"buyeT ~ewaTe~'.

other words, teachers, don't assume that an

experiment is safe just because it has been

In

The

See Appendix B.

around since you were in high school. Check it

out against reliable sources of hazard informa-

tion.

For some unexplained reason, high school

chemistry books often include ~he use ,of sodium

and phosphorus in laboratory experiments. A

manual in current use suggests ,a teacher demon-

stration involving the dissolution of red and

I white ohosohorus in carhop cli5':1l1 fi,d<=!.

text contains warnings about the poisonous na-

ture of white phosphorus and the fact that it

can cause serious skin burns. However, nothing

2-12
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is said about the danger of mixing either form

of phosphorus with oxidizing materials or the

health hazard presented by carbon disulfide.

There is a warning about the fire hazard of

carbon disulfide. There seems to be no justi-

fication for such a demonstration by teachers

or students. Teachers should have access to

·,d.:nsure tbe';safetysnd ~eS.l'th o'f-all·cOUCi;nled.'

Students

Many problems can arise when students do

not understand what they are doing. What they

do not know may affect your life as well as

theirs. Students must be carefully taught to

realize the seriousness of safety and healLh

hazards t:hat accompany high school science lab-

.. -<lrat~~ -wot:'-k~ 1'ea~her .edu<:atars-can -help nere4

Probably no other thread will tie a stu-

dent's science laboratory work together as well

as proper instruction in safety and health.

Knowledge, skills, and attitudes acquired in

this area will be useful as long as the student

works in science - from high school and college

through professional work in biological an~

2-13
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and physical science, engineering, medicine r

nursing, and other applied fields.

EFFECT OF PHYSICAL LAYOUT ON
EXPERIMENTAL PROCEDURES

The resources available in a science

laboratory should control the type of work

, . ~hat _~ performed~ .Hazardousmater.ials. .shoulLl.

not be used Where 'facilities and space incTease ,-

rather than decrease the chances of injury and

illness.

Ventilation

Experimental science work may require the

use of volatile hazardous chemical reagents

or result in the generation of a toxic or flam-

mabIe gas or vapor. Such laboratory activity

should be done in a properly ventilated area•.

Fume hoods should be used routinely for chemi-

cal experimentation even if textbooks do not

s·trp~", the importance of proper ventilation.
A

,. ""( : •• ...",J .... ~-:.~. ',:;~ L, '

to make chlorine water with chlorine gas. No

mention is made of the precautions that should

be taken with respect to adequate ventilation.

2-14
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Chlorine gas is an extremely debilitating

chemical. It is fast-acting, with long-term,

harmful health effects on anyone unfortunate

enough to be exposed to it.

Proper ventilation should be an integral

part of every laboratory operation. Ventilation

requirements for science laboratories axe well-

-4ocumented.-·Detailsare ;presenterl. .in -tile lee-

son on ventilation.

Lighting

Proper lighting is another important part

of a laboratory safety and health program. In-

adequate lighting can be a direct cause of ac-

cidents. Other problems which may be caused by

poor lighting include eye discomfort and fat-

i..gue.. headaches~ and nausea. It is unl:i.kely

that lighting lnthe science lab would be en-

tirely responsible for any of these problems.

However, poor lighting throughout a school may

have a debilitating ef~ect on students and
, • ,: ~:.: ' ' 1\1:, ",,""t:.. ' ~ ... ~.:' • -.- . . "'"

teachers. Continuous exposure to poor light-

ing may result in laboratory accidents.

Lighting is discussed further in the les-

son on laborator hardware.
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Ingress and Egress

Every school science laboratory should

have at ~east two. exits. This requirement is

included in most building and fire codes. One

exit should be usable even if the other is

obstructed or obscured by fire or smoke. Doors

must not. be blocked by desks or laboratory ben-

ches. Flammable material. shoul.d no~ be stored

next to an exit. Work areas snoUldbe designed

so that all students have ready access to an

exit at all times.

Laboratory plans now and in the future

must allow for the needs of handicapped stu-

dents or teachers. Special requirements of

these people must also be considered in assign-

ing work locations. They should be located as

close -toausab{-e ·e~dt as ·possible.For 'e~

pIe, a student in a wheelchair must not be p1a-

ced near an exit that requires the use of a fire

escape.

Showers and Eyewashes

Safety showers and eyewash facilities are

necessary for the safe operation of every

2-16
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science laboratory. No hands-on activity

should begin until provision has been made for

rapid access to such equipment. The location

of these particular safety devices is often

controlled by the availability of water and

drain lines. Laboratory work areas must be

designed accordingly.

'. -sPECIAL 'INSTRUCTION 'f\ND PRE-EKERCI£E
DEMONSTRATIONS

Nearly all laboratory manuals for school

science include classroom demonstrations to be

conducted by. the teacher. Directions and back-

ground information may be sketchy, particularly

where safety and health considerations are con-

cerned. Supervisors and teache~s will probably

want to work together in determining the educa-

tionalvalue of these demonstrations v2rsus~e

hazards they may present to both teacher and

student. This is another area for "teacher

educators to tackle.

2-17
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Better Techniques

Lab manuals may suggest demonstrations that

are acknowledged or known to be dangerous. These

demonstrations shou1:d tre "SUbsrt'tUt-ed "With audio-

visual aids or other teaching /learning methods

or materials that present little or no hazards.
"

A demonstration suggested by one textbook

"is' 'desi.gned 'to shaw 'tha't'tWOchemical cmnpounds

may have.:the same .formula bIlL di.f£ere.n~ struc-

tures and physical properties.

The recommended compounds are ethyl alco-

hoI and methyl ether. However, the book also

suggests that ethyl ether can be substituted for

methyl ether.

Ethyl' ether "is widely Tecognizedas a lab- '

oya'tory safety hazard. It forms explosive mix-

tures with air over a broad range of concentra-

tion (1. 9% - 36%). It has low ignition te~

perature (356°F). Ethyl ether also forms un-

stable peroxides whi-';IJ can explode spontane-

form if the ether is allowed to stand too long

before disposal or if is stored in sunlight.

2-18 46~
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Ethyl ether clearly does not belong in a school
I

science laboratory!

The demonstration would be effective if

two materials like ethyl acetate and butyric

acid were used. They have the same formula

- C4H
S

02 - but vastly different c~emical and

physical properties and neigher approaches the

.safety bazaTd or ethyl. ether~
. .i

Hazards become known from the use of new

materials or from new information about com-

monly used materials. The development of new

information about hazards is proceeding at a

rapid pace. Extensive research ~s being done

in air pollution, inaustrial hygiene, meaicine

and related fields such as toxicology.

An example of new information about a

Ylidely used material is the discovery of the

cardinogenic nature of vinly chIo.ride. :Another

Yle11-known material which has recently been

.~ - .
indicated as a carcinogen is benzene, an organ-

ic solvent found in most school science labor-

atories. The use of these substances may be

2-19
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regulated in ~ome schools by Federal or State

OSHA regulations. Supervisors should brief

- teachers on regulations that. are applicable.

However, teachers are directly responsible for

either removing these materials or controlling

their use in the science classroom and labora-

tory.

Personal Protective Devices
.

The proper use ofpersoDalprotec:tive d~

vices is essential in all safety and health..
programs. Teacher usage is crucial to the

development of proper usage by students. If a

teacher refuses to wear personal protective

equipment al all tims in the laboratory, stu-

dents can hardly be expected to behave differ-

ently.

In .many ,f;~~t€8 ~ -the -lawr:equires tha-t

everybody in science laboratory clas-ses must

wear ·some type of acceptable eye protector.
l

Teachers may determine which eye protection
,. -

device is to be used in any given situation,

and then make sure that device is available

to everyone.

, '
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Personal protective devices include

safety glasses, goggles, and face shields; lab

coats and gloves; hearing protectors; respira-

tors and filter masks; protective creams and

lotions. Each product has a particular use

and every laboratory teacher should be fami-

liar wiLh its proper application.

Many of the accidents that happen in

school laboratories CQuid probably be preven-

ted by the application of liberal doses of

common sense. Some accidents with safety im-

plications involve everyday problems that just

happen to occur in a school science laboratory.

For €xample, the student who .trips over ~ own.

is not the victim of hazards confined to sci-

ence laboratories.

Some hazards, ~owever, are endemic to

... "~ -
~'':'<~ '~-:-_~l. ..... .2:_j ... _ .... _

encountered anywhere else. The potential for

severe damage to both people and property is

so great that safety and health problems cannot

2-21
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be left to the common sense of either teache~s

or students.

A safety'program.wi11 not be effective

unless teachers and students receive exten-

sive formal instruction in protective practi-

ces. The area of safety and health merits as

much or more atten~ion than any other pa~t af

'. ~ ,the science curriculum.

REFERENCES

Peterson, J.E .. "Iodine and Compounds",
Encyclopedia of Occupational Safety and Health,
Vol. 1. McGraw-Hill Book Company, New York
(1976)

Safety in Academic Chemistry Laboratories.
American Chemical Society, Committee on Chem­
ical Safety, Washington, D.C. (January 1976).
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SAFETY IN THE SCHOOL SCIENCE LABORA TORY (250)

LEGAL ASPECTS OF LABORATORY SAFETY No. 3

METHODS Lecture and Discussion LENGTH 15 minutes

PU RPO SE Provide information about the potential liability
arising from injury-producing accidents in
laboratories under teacher control .

.DBJECTJV.ES
mabIe the'teache-r1:o __ •

~) .Know and he ,able .to identify thetYJles ofpotent.ial legal
liability which can be incurred through- negligent behavior .

2) Know, understand and be able to apply the 3 responsibilities:
instruction, supervision, and maintenance

3) Prepare a personal plan for protection from the
consequences of legal liability for injury-producing
accidents in the laboratory.

SPECIAL
TERMS _.Foreseeabili1;Y

-Liabi'llty
Master-servant relationsbip
Negligent act
Reasonable man

Sovereign immunitydoc~jn£

l:OT't ~l'aw

INSTRUCTOR
,MATERIALS

Lesson l'lan

TRAINEE
MATERIALS

Note-taking

3-1
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INTRODUCTION

The classroom teacher can be placed in

the unenviable'position of being the only party

amenable to suit among all potentially liable

parties -the state, the school district, the

school board, the school administration and the

··,schoo~. ~~eacher_-'_;" ~eachers .~c.an·jncur.J.egaJ. '

i:'li.ablli.'ty :in a 'uUmber -, of uays;'bowever ~-.on1.'Y- one :

is .of interest bere and that is negligent be-

havior.

The classroom teacher has two basic duties

Basic duties of classroom which are related to the legal concept of .
teachers

negligence. These are the duty of instruction

and the duty of supervision.
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in tort; law

Ripps (1975)
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NEGLIGENCE IN TORT LAW

Negligence, in the eyes of the law, may

be defined -as' conduct.·tbat -falls below a

standard of care established by law to protect

others against an unreasonable risk of harm.

If the standard of care has not been specifi-

call.y,.established by .statute~" the .actions 'or

-.' 0 ,,' iDact:ionsof an individual will 'be1lle8Sured

agamst whaL a hypothetical,. xeasonably prudent:

individual would have done under the same
•

circumstances. Obviously there can be legiti-

mate and complex questions regarding the course

of action which a prudent man would take under

a given .setDf circumstances. _Later in the

Concept of foreseeability presentation examples of legal thinking on what

~e prudent man is will be given.

One important aspect ottne conduct of the

reasonable man is anticipation. A reasonable

man is expected to be aware of the foibles of

human nature and b~ able to anticipate where

difficulties might arise. Thus, a pedestrian

may not step blindly in front of a moving

vehicle expecting the driver to stop, and a

3-4
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te,acher may 'not direct a student to perform a

dangerous experiment without giving adequate

instruction and supervision. The reasonable

teacher must be able to anticipate the common

ordinary events and, in some cases, even the

extraordinary.

,
. - ",'-':

" . .,

. , . 1

, ..
;

• -,'.,

..
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What Constitutes a Negligent Act?

The determination of negligence often

presents some d~fficulty. In the prior section

the concept of a reasonable man was discussed.

In this section and the following sections, the

negligent acts of teachers will be considered.

EaTlierit: 'Was mentionedtbat: t€achers

have two basic dut~es -thedutyofinstTUction

and the duty of supervision. There is also a

third du ty that pertains to scien.ce teachers

which is the proper maintenance and upkeep of

all equipment and supplies used by the students.

Science teachers have responsibility of

all three dut:ies. Students in ..labar.aLQry

classes should not be allowed to engage in an

activity without first receiving" complete

instructions from the teacher. The teachers

should include in such instruc.tions an explana-

tion. of .the basic procedure involved, some

activity, and the identification and clarifica-

tion of any risks involved.
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Cases in Which the Instructor Conduct Was
Adjudged to be Questionable

In the following cases, the laboratory

teacher was held to be guilty of negligent

conduct or his or her conduct was held to be

a proper question for jury consideration.

In Mastrangelo v. West Side Union High'

'Sc'hool,a '1.b-yeaTold "higbschool student.

, .~a.s .s2r.iousJ.y .;inJured.;.in .the ..schoolchemistty

laborabory when a chemical mixture exploded in

his hands. The student was pulverizing a mixture

of char'coal, sulfur and potassium chlorate with

an iron mortar and. pestle. The student had

substituted potassium chlorate for the speci-

fied potassium nitrate. The student had re-

ceived .no instruction in the danger'of subst"-

-tution in this kina of experiJnent.
,,'f;

The stuqent

"

filed suit alleging negligence on the part of

the instructor.. The ·cour.t .sta·:ted that it ·was

not unreasonable to assume that the duty of a
'. ~

teacher of ch~~'i~'tr'y, exercising ordinary care ,

includes inst.ructing the students regarding the

selection, mingling and use of ingredients with

which dangerous experiments are to be

3-7
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accomplished rather than to merely hand them a

textbook with general directions·to follow the

text.

In Reagh et al. v. San Francisco Unified

School District, a high school student brought

an action against the school district for

injuries he received in the spontaneous explosion

of some" chemical T~gents. The student was en-

r~lled. in.an R.D.T.C. program .at the SChOD~_

The student had asked his chemistry teacher for

instructions on making smoke bombs to. be used in

the R.O.T.C. maneuvers. The student asked the

instructor if it would be all right to add po-

tassium chlorate and sugar to red phosphorus..........

to make tbe smoke bomb and the instructor said

yes. The student put quantities of the three

chemicals into the same container. The container

exploded severely injuring the student.

The CQu-rt -stat-ed that the ct-ea~cher had never :

instructed the class in the danger of combining

potassium chlorate with either sugar or red

phosphorus although the teacher knew they might

explode. The court held that the question of

whether the school district and its employee,

3-8
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the teacher, were negligent in allowing the

student access to the chemical reagents without

proper instructions was a legitimate question

for the jury.

In Jay v. Walla Walla College, a college

student was seriously injured when an explosion

occurred as he was trying to fight a laboratory

fi.re •. 'The .student: ~s worldng 'Dn~·anautborized

experiment when -heheardanExp1os:ionecr.ass

the hall. He ran across the hall with a fire

extinguisher and was injured when a more serious

explosion occurred. The initial explosion

occurred in the midst of an experiment involving

ethyl ether and which was conducted by. two

other students. There was evidence that the

professor guiding the. tWDsLadents £ailedto

provide the proper superv~6i.()n,and..di~.ection even

after he had been notified of two previous minor

explosions which had occurred during the course

of the experiment.

The court held that the question of whether

the professor had provided the proper supervision

for the students under his direction was a

3-9
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proper question for the jury to decide and. the

court affirmed the verdict for the student.

In Bush v. Oscoda Area Schools, a student

brought suit fOT personal injuries against her

teacher, school principal, district superintendent

and the school district itself. The student was

injured when a container of methanol ignited in

a classroom•. ·A '-mathematicsclassToom 'Was i:>eing

used fDX..a phys.ica.J. science class due to .crowded

school conditions. The room contained no storage

or ventilation facilities nor any of the other

equipment usually associated with a science

laboratory.

Open flame alcohol lamps were used in the

sci.~ce ~iments because gas outletsweT€

not available. Methanol was stored in bulk in

an old .plastic jug whicb was allegedly damaged

and'split. The jug and the lamps were kept on

a -counter in the :rear of the room. The student

alleged that some methanol had been spilled 'on

the counter near a l:l.gil1:eu iarup, i:1IlQ, a::; sile

attempted to extinguish the lamp, there was an

explosion and fire which ignited her clothing

and resulted in severe second'and third degree

3-10
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burns to her person.

The student claimed various.acts of

negligence including the following affirmative

a<:ts:

1. Leaving spilled alcohol exposed to
ignition sources;

2. Failure to properly handle and store
the methanol when open flame lamps
would be in use proximate thereto; and

Xeepingth.e- methanol ,jn. a, Aamaged
container.

I
"

The plaintiff also claimed the following

acts of omission:

L Failure to warn and supervise students
in handling methanol around flame;

2. Failure to train students and school
personnel in the use of the fire
alarm system and fire extinguishera;
and

3. Failure ~o have the fire ~m equip­
.ment in working order.

The court held that the school di.stTict

was immune from liability under Ehe government

immunity doctrine and that the superintendent

was not personally negligent in any way. As

to the teacher, the court held that her conduct

was of such a nature as to.constitute a proper

question for the jury. As to the principal,

3-11
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the court held that he was not responsible for

the acts of th~ teacher, but, as he was responsi-

ble for curricu19m and class scheduling, he

should have known of the uangers inherent in

using the mathematics classroom as a physical

science laboratory, and, consequently, his con-

duct is also a proper question for the jury.

'. -'The "fOUT' cases ~'deseTi.bedabove'give 7ex-

Examples of this nature are more illustrative

and forceful than a list of do's and don'ts.

These four cases can be used by every teacher

as a yardstick against which their own behavior

can be measured.
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Cases in Hhich the Instructor Has Been
Adjudged Not Liable

Teachers have not always been found liable

in laboratory accidents. In Moore v. Order

Minor Conventuals, a student was adjudged

guilty of contributory negligence after he was

severely injured in a chemical explosion.

The .studen.t...along. with "fellaw. -st:ud~.t:s:> Juui

receiveapermission ~rom the teacher 'to ~tera

laboratory to set up equipment for an experiment

to be conducted later. While in the laboratory,

the student' attempted to make a batch of gun-

powder using a formula of his own. He mixed

potassium nitrate, sulfur, manganese dioxide,

and phosphorus together. An explosion occurred

an~ he was seriously injured. The student

c"la:;i:~ea 'neg1.i.genceonthe-par't OI ''tne "Scboo1.

and teacher because no instructions had been

given to him with respect to safety in the

laboratory and no warnings as to the dangers in-

The cour t held that the student's injuries

were the result of his own imprudent acts, and

no award could be granted to .him.
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In Wilhelm v, Board of Education, two

13 year-old students were ~orkin~ on science

p~ojects, with the approval of the teacher, in

a laboratory with the door closed. After 10

minutes, the two students began to play with

some chemicals in glass bottles which were on

a laboratory shelf. The students knew that the

. ~h.emicals· <WerE 1ian~~ous.· While they·~re·-mixing

and gr;Dd;Dg~ chem;ca]s~ tbemixture flared

up seriously injuring the plaintiff. The court

held that the plaintiff was guilty of contribu-

tory negligence as a matter of law and dis-

allowed his claim.

In Bottorf v. Waltz, a student brought legal

.. act:ion against a ti:!acher for injuries sustained

in an art: ~lass. The student was seveTely

burned when a ccntaineT of hot wax fell on his

back.

The instructor .had decided to teach candle­,
making to his class. The school provided hot

..
SUlu!:: wOJ.us,W1..l:.lI.S, lll~iLi.l1g poLs and

hot pads. The hot plates had no thermostatic

control. When the project began ,double boilers,

with the wax in the top container and water in

3-14
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the bottom one were used to heat the wax. The

necessity of getting the experiment completed

within a 45-mipute class period, however, im-

pelled the change to a faster procedure, and

so, the students' were permitted to place the

melting pots directly on·the hot plates. How-

ever the teacher instructed the students to

._< _.' ,_,__ ."pour the-waxmto tbe1l1O~a:-BS_ sOOllBS-i"tvas

,liquid.The .t:eacber .msttueterl ..Lbe .s:%"udents

as to the dangers involved in dealing with hot

wax, the precautions to be taken, and the first-

aid procedures to be followed in the event of

a burn.

The candle-making apparatus was set up on

heavy work tables along one wall. During each

class period., one candle mak.erand- one helper.
,,

.were ..peDIl.ii~ed :~o work at eacb oftbe tbree

stations while the rest of the class remained

in their seats and worked on o'ther proj ec ts.

The plaintiff was a helper at one of the

sta·~i~n~·-'~hen'·die:'ad~ident occurred. The

teacher noticed that the two students had

spilled some hot wax on the floor while pouring

wax into a mold. He instructed the two students

3-15
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to clean the wax from the floor before it

hardened, The teacher asked another student

to take them a screwdriver to one scraping the

wax off the floor. As the third-student turned

to leave the station she bumped the table causing

the mold to tip over and dump hot wax on the

back of the plaintiff who was still cleaning the

floor.

The p1.a1ntiff c1.a:i'DlEid uegligent'SU'pervi.sion

on the part of the teacher, The court held that

even though the conduct of the teacher contained

some questionable aspects - for example, his

allowing a potato cqip can to be used as a

mold (regular molds are weighted at the bottom),

.and hisdeci.sion to .use hot: p~es without:

thermostat~ - every risk created by the teacher's

~tions was counterbalanced by_precautions that

a jury could reasonably decide to be sufficient.

The teacher's actions were judged not to consti-

tute negligence at law.

, T ."'

";"~:._- ._--~..;;."._~' ':..;. '.':: 1_,/; •.. _:_ ,".
-, .......

o,J , ~ '1"",'
~ -.,,'.' ,-

- "~~.

of how courts view certain situations. However,

the law is constantly being changed, altered, or

modified to deal with changing social patterns.

3-16
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The current trend in negligence cases of this

nature is in favor of the plaintiffs and against

the defendants.

-

-
.~

..
..

.
.

~
~,

~,, ,.
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Avoiding Negligent Acts

Teaching personnel must be constantly aware

of their duties as viewed by' the.; courts. No

student actions should be permitted without de-

tailed instruction and supervision. The follow-

ing list of guidelines is intended to aid

teachers in carrying OU.! ...!.heir. duties . .and

minimize thei""[' chances of' becoming :invo~ved :in.

any future legal proceedings:

(1) Teachers are ~xpected to protect the

health, welfare, and safety of their students.

(2) Teachers must recognize that they are

expected to foresee the reasonable consequences

of their.inactions.

(3) Teachers must carefully instruct their

classes and must give careful directions before

allowing students' to 'attempt independent

projects.

(4) All activities must be carefully

planned.

(5) Teachers must be careful to relate

any risks inherent in a particular laboratory

experiment to students prior to their engagement

3-18
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in that activity.

(6) Teachers should create an environment

in which,appropri.ate.laboratory behavior is

maintained.

(7) Teachers should report all hazardous

conditions to supervisory personnel immediately

and insist that the conditions be corrected

.:iJmnediat.eJ.y.

,(~) ''l'eache-rs' should:'''keep 'aclequa'te ·"retOTd's

covering all aspects of the laboratory opera-

tions.

(9) The teacher" s presence in the

laboratory is recommended to assure adequate

safety supervision.

(10) Teachers should be aware of local laws

and regulations that relate to laboratory

activities in -science.

-t

3-19
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Liability Insurance

Liability insurance covering negligent

. acts is available to teachers. The effect of

carrying liability insurance is twofold. On

the one hand~ it helps in protecting the· teacher

against financial loss resulting from negligent

hehavior ~ put~ .an. the other hanci, it makes the

teachers. Jl10re amenable ~o lawsuits. .Because Df

the exii;tence of ini;urance, more and more law-

suits involving ~egligent conduct by teachers on

the playground, in the gymnasium and in the

classroom are being filed. Liability insurance

is a protection, bot it should be regarded as

. secondary' to the teacher's conduct.
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Employer-Employee Relationship

In general, public school districts cannot

be sued for torts committed by the district

itself or by its agents or employees. This

principle is based on the sovereign immunity

doctrine which held that any governmental

Baird v. Hosmer
(1976)

Bush v. Oscoda
(1976)

This doctrine does not extend to t€8CnerS

as employees of public school districts.

Teachers are, in the eyes of the. law, fully

liable for the consequences of job-related

"

Master-servant
relationship

Private schools

,'.' . ...,

negligence. The legal rationale for holding

that there is no true master-servant re1ation-

ship between a school district and its em-

cp~oye.es .is .not,particularlyrdevant .Lo•..the

teacher. What is relevant is that he or she

may wind up bearing. the brunt of .any legal actio~

Teachers in private schools are fully

case their employer may also be liable.

3-21



LESSON

NOTES

Proper laboratory
procedu~es

Student behavior

Teacher behavior

NO.3

INSTRUCTION

Laboratory Procedures

Earlier'it was noted that the classroom

instructor has two basic duties - instruction

and supervision - and a third duty. related to

the other tW9. which involves the proper
·i

maintenance of facilities and equipment.

One,asp~1: of "proper supervision ,is the

controlo! -student~ehavi"t'T "in the' laboratory .

Teachers have frequently been held liable for

injuries occurring as a .result of the misbehavior

of one or more students. It is imperative that

the teacher stress proper conduct in the labora-

tory. The nature of a science laboratory is such

that no student, misbehavior of any type, should be ;

tolerated.

One of the most. important aspects .of proper

instruction and supervision is by teacher example.

Instructors who show little or no re?pect

for proper Laboratory procedures are in no posi-

bad example. Therefore it is incumbent upon each

individual science teacher to be informed of the

latest developments in safe laboratory operation

3-22
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and to institute them in his/her own laboratory
I

whenever necessary. Instructors can be held

liable for a. failure to act as well as acting

improperly. If an instructor fails to institute

safety and health practices that are routine in

other education science laboratories, he/shei

may be risking serious personal liability.

the school science teacher is the equipment

contained in most science laboratories. While

the equipment may be the ultimate responsibility

of the school and school district, the responsi-

bility for mainten~nce falls upon the teacher.

An injury occurring to a student as a result

of poorly maintained equipment can have serious

financial.and occupational consequences to the

affected instructor. The teacher can mi:niJI1i.:ze

this liability by keeping the proper maintenance

records-and filing the proper reports with the

responsible administrative officers. The
.... , - • :"" .. -, "0" ~."'. ,-

.teacher's greatest defense is prior notice of

equipment defects to the school administration.

It is further recommended that this notice be

made in writing, with file copies retained.

3-23
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METHODS

STUDENT INVOLVEMENT IN SAFETY PROGRAMS

Lecture and Discussion

NO.4

LENGTH 30 minutes

PURPOSE

-. DB.J£CTlV£S
"., ..

Provide suggestions for implementing an effective
safety program in the school science laboratory.

Enable ...the U'a..inee ~D _

'1)" Identify ways .and means Dfmotivating ..studentinUres~
in labora1:ory .safeLy_

2) Select appropriate opportunities for the active
participation of all students in laboratory safety.

3) Create a meaningful safety role model for science
students in the laboratory.

SPECiAL
TERMS

Epidemiologist
Industrialhygien.ist:
Job-related hazard
Occupational health nurse
Occupational safety and health

Safety contract
..5a£et;y..enforcement
Safety engineer
Safety foreman
Safety rule

INSTRUCTOR
~J1,~T,=R IAIS,"..~,::,,"~~ :?' "::,:"

Slides Projector (35mm) , Screen

TRAINEE
MATERIALS Note-taking
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LESSON Student Involvement in Safety Programs NO. 4

NOTES

Sagan (1977), pp. 237-8

INSTRUCTION

INTRODUCTION

Learning to solve problems "hands-on" by

experimental methods is important to the

intellectual development of every youngster in

a scientific civilization. This kind of science

education is perhaps one of the best ways to

counteract the resurgent interest in mysticism

and "psychicgel:i-efs about which a weB..-known

" ..• their widespread acceptance betokens
a lack of intellectual rigor; an absence of
skepticism, a need to replace experiments
by desires."

Learning to use experimental methods in safe

and healthy ways is also important to the

development of science students, to their well-

being, and perhaps even to their survival over a

There is much more to science safety than

rules and regulations for the preservation of

school life, limb, and property. Other sides of

.,-" . the. pi-c~ur~ .may provi<ie 159m.e qf .the motivation
" .. ~,!'r,,:;<,,~ -':'"".',' .• ;'-",- -"'<"-"~.i V',-l;~: ,_~!,.'::-,.,"".i_..,e'" ~":~

that is essential to the success of laboratory

safety programs.
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NOTES

Safety Programs

INSTRUCTION

The foundation for all safety activity

should be a formal program with the official

stamp of approval by school administrators and

the active support of parents.

Policies and gu~delines may come IIfrom the

topll, but teachers have to assume the responsi-

.-.... ~. bUity for~:ma1dug~st:hool"safety WDTlt.

' .. ', .InstructiDnaJ.. .objectives.for .Ba.£e%.Y ..should

comp~ise the framework of all activity, with

teachers providing the role models.

Exemplary leadership is critical. Students

will develop good work practices only if teachers

set the pace by actions as well as words.

Occupational safety and health is a big and

possibly new world fOT stienceteachers. 'It is

so. dynamic that full-tiJDe"professionals can

barely stay on top of the changes. However, there

is room for everyone to contribute as well as

·be~e··{it-.·. 'Teachers and students who liKe to keep

up with what's going on, and be where the action

4-4
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NOTES INSTRUCTION

is, will find that lab safety is only the tip of

a very rewarding iceberg.

Sooner or later, most science students will

join the labor force as paid workers. Some may

be laboratory employees. Others may be involved

directly or Indirectly with the manufacture,

utilization, or handling of hazardous materials.

ic!l society.

All levels of white and blue collar workers

are affected by their job conditions. Paychecks,

along with a full and productive life, may depend

on the knowledge and skill required to cope with

job Baf€~y andheal~h hazards. In o~herwords,

what they might be up against and how to deal

with it.

Student Activities

'.
Kesed.r(;~u aILU L~J:lU!.-"::; clL)(/UL. J:luti::UL.~a:i. wu!.~ c,

hazards may help youngsters make occupational

choices, as well as treat lab safety as job

4-5
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NOTES

See Appendices B- and C.

INSTRUCTION

training for future employment. Reading and

talking about the Job world can be used to em-

phasize the importance of school lab safety.

Resources

Publications for career education generally

are not very specific about job-related hazards,

except for the spectacular and obvious risks.

Job Safety & Health

OSH Act of 1970and
29 CFR 1910

, __ , businessmen.maybe more su.1LaD.le.

Sources include government agencies and

other organizations co~cerned with safety and

health. - For example, OSHA publishes a monthly

magazine that includes articles on many kinds of

work. NIOSH issues a series of health and

i ..nduS't.rt~-s . PTof~-s-si.cmal -soc:i."e'ti.-e-s, 'trade

associations, and _unions may also be helpful.

Some students may wish to review legal

documents on occupational safety and -health.

Others may want to report on popular bookb aad

aci.vocacy li~era~ure'. :,ciE:l1ce ceacners 8nOUl.u De

familiar with at least classroom regulations.

4-6
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'However. discussion of this material may be

better suited to social studies.

SAFETY AND HEALTH CAREERS

Students often find their career niches in

secondary school science laboratories. Those

who want to pursue further study in related

disciplines may be interested in occupational

.,,-

izations rooted in the biological. chemical, and

physical sciences. plus engineering. law. and

medicine.

Among the men and women working in

occupational safety and health are epidemiolo-

gists. toxicologists~ health physicists, all

kinds of engineers, inspectors and investigators;
J ~

nUTges and ~bys~ciaus.

There are also roles for behavioral scien-

tists. economists • managers, s.tatisticians •.and

specialists in communications, personnel adminis-
'

tration; "and education or training.

The generalists or overall professionals in

the field are called industrial hygienists or

safety engineers.

4-7
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NOTES

Exhibj.~ 4-1

See Appendices Band C.

INSTRUCTION

Resources

Professional societies are usually good

sources of career information. Students can

begin with the following:

--AmeTi.~an -4\.sso~~ati.~n ·of Tndustrial NuTses

AnIeriean I-nd"t1s-trial Hygiene Association

American Society for Safety ~ngineers

Government agencies like NIOSH and OSHA also

publish some career information.

Librarians should be able to help students

4-8
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LAB SAFETY, ACTIVITIES

Given the implications of science education

for the job world~ students may respon~ favorably

to a "worker'" approach to safety in the school

laboratory. Some teachers may find it difficult

to think of students as workers and themselves as

job supervisors, but the parallel roles are

,
extensive e~erienceand'll~eTa1:UTec"fcsafe~'Y'i-ri.

industry could be very useful.

Safety Committees

This is a widely used means of getting

management and labor together on safety matters.

In science education, teachers and student

representatives (perhaps elected by their peers)

might be able to wo~k together with administra- •

Consultation with available safety and

health ~professionals is strongly recommended.

Parental representation may be desirable. Spon-

considered.

Teachers may be skeptical of "outside

4-9
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NOTES

Exhibit 4-2

-Exhibit 4-3

INSTRUCTION

meddling" in classroom affairs. However, using

resources in the community could make their

safety work easier and more successful.

Safety Contracts

The National Science Teachers Association

suggests that students be requested to sign a

"contract" that specifies acceptable behavior in

a'school-laborsto-rysitustiou. "Such a'cont:raet

.. .should ;include basi!: rules to· £Dllow~ .plus a

statement indicating that the signee agrees to

abide by these rules and any additional safety

directions provided by the teacher or school

administration.

The primary purpose of the contract is to
--.........

.,
. sibHity for laboratory safety. Students should

also realize the implications of improper

behavior. For example, courts haverulerl that

students can be just as guilty of negligence as

teachers in laboratory accidents.

Satety KUJ.~S

Working alone or with a safety committee,

every science teacher must prepare and distribute

4-10
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to each student a written set of rules for

laboratory activities. These "do's and don'ts"

should be quite specific, as contrasted to tlle

more general statements in a safety contract.

The list should be long enough to cover all basic

requirements for lab ~afety. Each item should

be worded as clearly and concisely as possible.

".''Peopleingeueraland students in pa.n:j.cW.ar
- . -i,

these are stated negatively. However, there are

situations 'for which authoritative words like

"must, never, and do not" are essential to

personal safety. Teachers and students can learn

to live with this terminology, in both the

literal and figurative sense .

.... Safety Orientation

'"Before any "-hand-s-onl1 activ-i-t:y begin£ in-a

science course, teachers should conduct a

thorough safety orientat'ion for 'all ·students.

Acceptable behavior and enforcement procedures
, ",. ,:',

should be reviewed in detail. Anyone who misses

any part of the orientation should be briefed

before proceeding to actual lab work.

4-11
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NOTES INSTR.UCTION

Arrangements should also be made by .teachers

and administrators for the orientation of

potential sub~titute teachers, student teachers,

and anyone else who might take over or partici-

pate in science classes.

Safety Foremen

Borrowing again from industry, the idea of

s'tudent assis'tanceas safety fOTemen seems 'to

..have ..merit. This job could .be rotauad among

students selected on whatever basis is most

appropriate.

Teachers will find it difficult, if not

impossible, to do all of the safety work in

school labs without help. Trained and reliable

activities and alert teachers to special

problems.

_-~,~ Safety Campaigns

Many supportac·tivities are used in- industry

to promote and implement safety programs.
',',

Similar activities tor school science safety mai

be limited by priorities and resources.

However, teachers and students are usually

4-12
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"masters" of creativity and resourcefulness in

planning and conducting c~mpaigns. Just to men-

tion a few related projects, there might be

posters, signs, flyers, suggestion boxes,

competitions, awards, and media coverage inside

or outside the school system.

Safety and Health Research

. " .~ knows.~ .much <Jf ..the..teBch~rs'. J.ibrary··

research is done via. student papers and the leg-

work of graduate assistants. This precedent

should give secondary school science teachers
.

a few ideas about how to help themselves as well

as their students in matters of bib safety and,

health.

Of course, there is generally a difference

in level of maturity, as "Well as availa"bi"llty 0"£

resources. However, college-bound and

particularly honor-students in advanced science

courses in metropolitan areas can do wonders

with literature sea~ches.

Safety and health projects must not be

confined to this group, however. Commercial

4-13
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students may have more interest and better

skills for work such as labeling and inventories.

Vocational students may know more than ,some

science teachers about ventilation and other

physical aspects of the laboratory.

A very practical and worthwhile project for

all science classes is a safety manual to which

each student;ean' 1ILake a" usefw. contribution
_"'--··F,·_

'. - ac'COTd'i:ng 'to his/her ''Ca'Pabilj,'t'ies., nterests.,

and needs. Such a manual might include hazard

information on laboratory materials, illustra-

tions of protective equipment and directions for

using it, cartoons and blurbs for laboratory

practices, news stories about occupational safety

and health, sources of information, etc. Eoth

tea~her and student contributions might be

.published.as ·a -safet,..bandbook-~th"yearbook"

supplements by new classes.

GETfING STARTED

This in-service training program is hope-

fully just the beginning of every science

teacher's self-improvement plan towards a safe

and healthy workplace for all school laboratory
participants.

4-14
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There is much to learn - new knowledge,

skills, and attitudes for teachers, as well as

students~

Maybe the best way to get started is to

Exhibit 4-4 "find yourself" among the student types you know

so well and .then plan your own learning

activities accordingly.

- ,

" ,
., - "

.

,
.'

; .;

"

;
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EXHIBIT 4-1. PROFILE OF A. SAFETY PROFESSIONAL

Plans, develops, implements, and administers programs concerned with
accidents, illnesses, injuries, and loss control.

Duties

1. Ens'ures that safety and health regulations and standards are observed.

2. Conducts safety inspections for purposes of identifying and correcting
conditions having potential for injury to employees, damage to equipment
or facilities, or loss of materials. .

3. Reviews and approves safety aspects of new equipment, facility layout,
and design.

4. Develops and approves procedures for hazardous operations. Provides
specialized training and disseminates safety information necessary to
maincain .an ·interesJ:. in accident.~preventi.on-aIuL j,njury-~ro~..

3. --. -Coordinatessaf-ety activiti.-es with other etaff' prof-essionals~;:inclUdmg
. management , .industri.al hyg.ie.ni.sts",.uur6es.;physicians.-..and fire 4md
, .secur'it"Yl'ersonnel.

Recommended Educational Requirements

Bachelor of Arts or Science.

Professional Development

Graduate Degree and/or Short Training 'Courses.

Field of .study

.Cbem; stry..,_ ...P.hy..s.i...c..s~ .J3iol,o.gy.... _Eng; neering._.mull..or ~eharior.al.science..

Source: NIOSH, Careers Brochure (1977)
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EXHIBIT 4-2. SAMPLE STUDENT: SAFETY CONTRACT-
I

HEADER

I will:

• Follow all instructions given by the teacher

_• Protect eyes~ face~ hands D and body while conducting
·class ai:tivities

• Carry out good housekeeping practices

• Know where to get help fast

• Know the location of first aid and fire fighting equipment

Conduct myself in a respons.;Lble manner_ a.t:aJ.J. .times .i.D a
~abOTatory .s:ituation.

safety regulations as set forth above and also any additional printed

I. _________________, have read and agree to abide" by the

instructions provided by the teacher and/or district. I further agree to

follow all other written and verbal instructions given in class.

Date

Signature

Source: National Science Teachers Association. Safety in the Secondary
Science Classroom (Prepublication copy, 1977).

4-18
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EXHIBIT 4-3. SAMPLE LABORATORY SAFETY RULES

1. Wear proper eye protection at all times during laboratory
activity and where chemicals are stored and handled.

_~.;<2.c::-"~"'l:onfine-Dr securely tie-bair 1:hat Teaches %be- '8hDul.der.
---:,>;'--Remember "that hair -is 'exttemely 'fl:amlllable~

I
I ,

I !
t I, '

I i, ,

4.

5.

1>0 UD1>,smoke.. eat; '-drink, --1)T ·-ebew '-gum -in ,tbe 1:aborattlTy.•
Dangerous chemicals may get into your mouth or lungs:

Do only the experiments assigned or"approved by teachers.
Unauthorized experiments are prohibited!

Never engage in, horseplay or practical jokes.

4-19
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EXHIBIT 4-4. SOME CURRENT STUDENT PROBLEMS

. Abuse -and Neglec't 3't"Home"Haudica'Ps

- /

Economic Hardship

Foreign Language and Culture

4-20

Terrorism

Vandalism
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SAFETY.lN THE SCHOOL SCIENCELABORATOR.Y (250)

METHODS

EYE AND FACE PROTECTION

Lecture and Discussion

NO.5

,.LENGTH 45 Minutes

,,-----------------------_---:_-
PURPOSE Dev~lop understanding and appreciation of the need

for adequate eye and face protection in the chemical
laboratory.

_~)_ Identi~y hazards to eyes and face in the laboratory.

2) Detennine adequate methods to evaluate or measure
eye and face hazards in the laboratory.

3) Choose proper me'ans of preventing accidents and
injuries from eye and face hazards in the
laboratory .

., ,SPLCJAl
TERMS

,_ Eyewash fountain
'£yewashstation

Face 'Shield
-xndust-ri:ai"Saf-ety -glass'es

Protein barrier
Safety goggles
Street 'safety -glasses -

INSTRUCTOR
MATERIALS ..... '.

~.:.:r ::'2,:::-

TRAINEE
MATERIALS

Slides

Note-taking

5-1

Projector (35mm) and Screen
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LESSON

NOTES

NO.5

INSTRUCTION

INTRODUCTION

The eye is probably the most vulnerable

,portion,oLthe body. surface from an-injury

standpoint. It is also the most important link

between the individual and the outside world.

Every effort should be made to protect the eye.

The eye is protected from impact injuries

. by the bony socket in which it rests by inteT-

cel'ti.ng iargeobject:s i>eforetheyreach the

surface of the eye. Tears provide lubrication

for the eyelids .and wash foreign material from

the surface of the eye. The eyelids close to

protect the surface of the eye from damage by

'small objects. The fatty tissue lining in the

bony socket,. cushions the eye .against shock.
-\

:Despite these ·defensesthe eye is easil)'

-{jamaged • The eye .is ,a ..comp lex.~ s,pec ializ.ed

- organ 101hich does not recover frOID injury as

other tissue 'do. 'The ·eyepossesses few blood

vessels. Consequently, injuries are much

.slower to heal and may not fully recover.

Foreign bodies present the most c,oTIUnon

danger to the eye. Particles can lodge on the

5-3

97<



LESSON

NOTES

NO. 5

INSTRUCTION

surface of the eye where they are generally

~rritating or sharp objects can penetrate deep

into the eye where they may cause no pain.

Certain types of particles can be extremely_

damaging to the eye. For example, pure

I
'1'

i'
"

copper and iron particles which might penetrate

the eye could result in the loss of sight be-

cause of t'heirroxic effects on the tissue.

from an exploding test tube or flask, can also

cause severe eye injury.

The eye reacts differently to different

chemical agents. If acid reaches the eye,

the eye precipitates a,protein barrier that--.........

--reduces"lIenettat"ion ~of "the "acid into the <eye

-1:it;sue.On. ·the -G~her hand~ 'causti,c '-'ma-t-erial

in the eye is much more hazardous because the

eye has no defense as with acid, and the

'caustic material readily penetrates into the

eye tissue.

Laboratory procedures cnac can geueract:.

'liquid droplets or splashes include pouring,

stirring, blending, heating, and reacting of

5-4
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chemicals. Cleaning of glassware and breaking

of containers can also cause chemicals to

reach the eye.

Another eye hazard found in the school

science laboratories is radiation. Ultraviolet,

visible, and infrared radiation can all damage

eye tissue if the intensity level is high

'enough. The increasing use of :lasers in all

types of laboratories is 2 matter for, concern.

The use of lasers requires special eye protec­

tion in addition to special facilities and

proper techniques.

i ~,

5-5
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EYE PROTECTION AND THE LAW

Exhibit 5-1 The National Society for the Prevention of

Blindness developed. a model law to "require eye

protection in school science laboratories and

other areas where eye hazards could exist.

The Ohio law, Section 3313.643 of the Ohio

Revised Code. states as follows:

"Every student and teacher of a
school, college. or oLber educational
insJ:,i1:u.tion·shall :!o1eClr indus.trial
quality eye protective devices at all
times while participating in or observing
any of tlle following courses:

(A) Vocational, technical, industrial
arts, fine arts, chemical, physical, or
combined chemical-physical educational
activities, involving exposure to: .....

(6) -CauEtic or explosive materials;

(B) (;hem:ical.,physii:al~,or ,combined
chemical-pbysic.aJ. laboratories involvi~g

caustic Qr~xplosiv~materials, hot
."i-iquids or solids. injurious radiations.
or other ha-zards.

Such devices may be furnished Eor
all students and teachers ,purchased and
-sold at cost to s.tudeflots and teachers, or
made available for a moderate rental fee,
and shall be furnished Eor all visitors,

__ -'_~ ........ __ : l..:- .. ~

The superintendent of public instruc­
tion, or any other appropriate educational
authority designated by the superintendent.
shall prepare and circulate to each public
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and private educational institution in
this state instructions and recommenda­
tions for implementing the eye safety
provisions of this section. The Indus­
trial Commission shall insure compliance

,with, this; section.

Industrial quality eye protective
devices, as used in this section, means
devices meeting the standards of the
American National Standard Practice for
Occupational and Educational Eye and
Face Protection, 287.1-1968, approved
by the American National Standards

.>~In6titute, Inc.,' and 'Subsequent, 'revi.sions
~>' thereof, provided such revisions are
, "-approved ..and ,.adop.tedby..rlle Indus.triaJ.

Commission.'n

As of July 1977, 36 states have enacted

-
laws based upon the aforementioned model.,

Compliance with the Law

The preceding paragraph cites the ,American

, 'mended in '''tbe "'NSPE '1I\odellIDJ .'Th'l:s 'S"t'aTlda"rd,

deve1.oped'..primarily for industrial use, is· the

most sound basis for selecting eye protection

fitted to the task and the hazard.

of Exhibit W-5-2 will lead to a conclusion that

splash resistant chemical goggles are the only

5-7
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protective device adequate for general eye

protection in the school laboratory.

For severe exposures, rarely occurring in

school laboratories, the additional protection of

a face shield is required to protect the face

as well as the eyes.

5-H
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SAFETY GOGGLES

Goggles meeting the ANSI Standard are

, •available in many different styles 'and can" be

purchased from several manufacturers. The type

most commonly used in the school laboratory is

a flexible soft-sided plastic model with a

Ventilation:lsnecessary ..for '~omfOTtBDd

good 'V.isi.biJ.ity,.'imt. openings "DlUst not pennit

.
entrance of chemical splash. Chemical goggles

are available with baffled vents so that air

can flow through but liquids will not enter.

Goggles can be worn over most prescription

spectacles with the possible exception of some

modern styles with extTa "large diameter 'lenses .

. '_:~'CaTe :ana Cleaning of Goggles

Clearly the p~eferred arrangement for

supplying students with eye protection is to

issue a pair of go~gles to each student for the
!! '

duration of the course. He should then wash

them frequently and store them in a protected

place.

5-9
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Where more than one student must use the

same goggles, it is advisable to clean and

sterilize them between wearings so that infec-

tion will not be spread. Cleaning solutions

containing quaternary ammonium compounds are

effective but require thorough rinsing before

drying. (See Sec. 6.4.3 of ANSI Z-87.l)

These cabinets are expensive but maybe used

if sterilization time is carefully controlled.

The cabinet has the advantage of furnishing

storage for the goggles.

,

5-10
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FACE SHIELDS

As indicated, a face shield for handling

chemicals in the laboratory is best suited for

wearing over goggles to protect the face when

the splash hazard is considerable.

Face shields large enough to give effective

proi:ection ,LO" i:he eyes c would ,be, too' cumbersome

,.. 'for',J:onvenient -wearing iIi ·the .laboratory_

One or two face shields should be available

for the teacher to wear when the quantity of

chemical handled is large or the reactivity

hazard is appreciable.

5-11
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CORRECTIVE EYEWEAR

Many students and teachers require

prescription lenses to correct visual defects.

Since January 1972 all such lenses are required

to be impact resistant in accordance with a

federal regulation.

-~ANSY "St:'andaTd -Z87.1•. They 'aTe safer "for street

wear, but they are not adequate for eye protec-

tion in the laboratory.

~1any splashes and solid particles approach

the eye from an angle or from underneath; hence,

.', .:U: ,.JB est 5mated ±hat. ,a tbird

source~ not what the injured is doing. This ac-

counts for some of the diversity in approach

angle.

lenses, most are less than 50 millimeters in di-

ameter, much smaller than the lens of most

goggles.

5-12
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If worn, corrective eyewear should be

covered wi th chemical goggles .

r

,

-

,.. . .
. . .. "
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SAFETY GLASSES

Industrial quality safety glasses will

withstand severe abuse but are more.suited to

the school shop than the laboratory.

Again, they are smaller than desired and

furnish little protection from splashes at an

angle. 5a£ety..gl.asses fuxnishedin· .industry

..are ...of~en ,£itted IJiLh..side sbi pJ ds.. .but ti1ese

are usually not suited f"Or chetnical1:>. 1"£

safety glasses are worn in the laboratory, they

should be covered with chemical goggles.

Safety glasses have saved many eyes in

shops and other locations where solid particles

..aw:i .projecti.les are the principal hazards, but

toe}' areno't thepToper th"Oi'ce ':fur "the seboo'!

~or~or'y_

5-14

108"



LESSON

NOTES

NO.5

INSTRUCTION

CONTACT LENSES

It has been argued that contact lenses

offer protection from'damage by particles and

chemicals. Nothing could be more erroneous.

An eye that has received a chemical splash

should be 'irrigated with water until the material

has,been ~J£uJ.Y·-k7~DUJ::. This usual..ly

t.akes ahou~ .J5lDinU~es. ';'If ..a con~act lens is in'

the affected eye, the ,chemical 'may be drawn under

the lens by capillary attraction where it cannot

be reached by water washing.

The lens must be removed to permit effective

washing. Under the traumatic conditions with

pain and fear as impediments it may. be impossible

for the victim or anyone else to remove the lens .

.-Cl.-ear~y :..theonl.Y.answer is·,to preveDI ,.the

possibili~y'of such an occurrence. Contact

lenses should be discouraged or prohibited in the

school laboratory. Students should wear spec-

r~GJp~ fo~ r0rr.p~tion= covered by chemical

goggles. If contact lenses are medically neces­

sary and corrective glasses cannot be substituted

for them, it is recommended that a physician's

5-15
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s~atement to this fact be required from the

student/parent. In this case the wearer of

. contact lenses should be identified as a pre­

caution, should an accident occur.

5-16
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LASER EYE PROTECTION

Lasers are used in some school laboratories.

Eye: protection. in their use depends more upon the

energy, wall absorption, and proper procedures

than upon absorptive lenses. Each laser wave

length requires a particular color and density

lens~ hence, ~enses must be properly matched to

tbe 'source... 'Otherwise little "Crno protec.tion

. is afforded.

Even with the correct lenses, one must

never look directly into the beam.

5-17

1.1.1<



-".t----------r------------....:.....----I
LESSON

NOTES

NO.5

INSTRUCTION

EYEWASH FOUNTAINS

If all protective: measures fail and a

student or. teache~ gets a corrosive chemical in

the eye, an eyewash device should be available

for immediate and thorough washing of the eye.

An eyewash fountain is a permanently in-

stalled basin which has twin streams of water

b):gent:ly wash.1:h.e nro. eyes. ;:cThe valve may be

Dperatedbyhand l)r :£oot -m- 'by ":pushing a bar with

the head.

Another useful arrangement is a 5-foot

length of lIZ-inch rubber hose with an aerated

nozzle for washing. The victim can lie down

and have another person hold the eye open while

~tleas't·"oneeyewasbdeV"ic"e s"houldbein

every science laboratory where chemicals are

used. Speed is essential. With alkali splash

the first 10-30 seconds are critical.

Eyewash stations consisting of a wall

holder or bracket and a bottle containing boric

acid or a buffer solution are of doubtful value.

5-18
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First, they contain too little ~iquid and,

second, water alone is best. They are not recom-

mended.

-

-

""
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EYE PROTECTION POLICY

A clear. firm eye protection policy should

be adopted by the school administration or by

the Board. Enforcement must necessarily he the

teacher's function.

A basic tenet should be "approved eye

protection must be worn at all times by anyone

.in: the laboratory. T, 'If the, plan is to wear it

only ~hen needed., 'thewholeconcep't -willb'reak

down. You can't get the goggles on while the

splash is moving toward you.

Some laboratories are used for both lecture

and experiment. Wearing goggles during class

period may seem burdensome and unnecessary. but

..failure ~o. .do .50 will ..inevibbly ~ead :to ..f.ai1ur€

'to use 'protection 'When 'it is needEd.

regulations or. in the 14 states not -having a

school eye protec.tion act. the NSPB model law

should give guidance. ANSI 287.1 should be fol-

lowed for selection and purchasing of eye pro-

tective equipment.
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REFERENCES

American National Standard for Occupational
and Educational £ye and Face Protection,
ANSI Z87.1-1968.

Ohio Revised Code, Section 3313.643.

.

.'

'"

I
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EXHIBIT 5-1. MODEL SCHOOL EYE SAFETY LAW

The following texL is offeied as a guide in planning and preparing legisla­
tion to require state-wide eye safety for all students and teachers using
or visiting school and college laboratory and shop facilities. Comparable
protection for the eyesight of vi~itors to such educational areas is also
advocated.

An Act to enact legislation requiring all students and

teachers to wear approved eye protective devices when participating

in certain vocational, industrial arts,. and chemical-physical lab-

oratory courses of instruction.

Be it enacted by the legislature of the State of--------
SECTION 1. Every student and teacher in schools, colleges, univer-

sities, or. other educational institutions, participating in or .

observing any of the following courses of instruction:

(A) Vocational., technical., industrialar,r.s., ..ch£IDical., or

chemical-physical, involving exposure to:

1. Hot molten metals, or other molten materials;

2. Milling, sawing, turning, shaping, cutting,

grinding, or stamping of any solid materials;

3. Heat treatment, tempering, or "kiln firing of

anYllletal aT 'other 'l11a"t€T ials ~

4. Gas or electric arc ....e"lding. 'or -otner IormsoI

welding processes;

,
. 5. Repair or servicing of 'any vehicle;

6. Caus"tic or "',,=plosive materi.als;

(B) Chemical, physical, or combined chemical-physical labora-

tories involving caustic or ex~losive materials, hot liquids or

Source: National Society for the Prevention of Blindness, Inc.
79 ['ladison Avenue, New York, N. Y. 10016

5-22
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solid~1 injurious radiations, or other hazards not enumerated;

is required to wear appropriate industrial quality eye protec-

tive devices at all times while participating in or observing

such courses of instruction. Such devices may be furnished for

all students and teachers, purchased and sold at cost to students

and teachers~ or 1D.a.de -available for a moderate' rental fee~ and

shall be furnished for all visitors to such shops and labora-

tories.

"Industrial quality eye protective devices," as used in

'thi.ssect:~on. means 'devices meeting -~he standards of-tile

O'·'1aner:i.can 'Nat:i.onal Btandard -Praetice for {)ccupationaland

Educational Eye and 'Face J>'rotection~ '287 .1-1968~ and subsequent

revisions thereof, approved by the American National Standards

Institute, Inc.

The State Commissioner or Superintendent of Public

Instruction, or other appropriate educational authority shall

prepare and circulate to each public and private educational

"_-,"",,iDsLJLutiDD.in.~ .sUreinst:rLlC.t~onsand recommendations for

,
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"'EXHIBIT 5-2.' *S1."ATES WHICH HAVE- ENAcn:n LAWS
BASED UPON THE FOREGOING 'l'EX'I'

1963

1964

1965

1966

1967

1968

1969

. :>" 1972

.' -=- ,. .........-.-.

.~973

1974

1976

Ohio

Maryland (amended 1965), Massachusetts

Alabama, Arkansas, California. Florida, Illinois, Iow~. New
Jer~ey •. Oklahoma •. Pennsylvania. South Carolina. Texas, Utah

Delaware., Louisiana,New York, Rhode Islcmd,. Vi:rginia

Connecticut, Indiana, Kansas. Minnesota (effective 1/1/68),
Tennessee, Wyoming

Arizona

Colorado.• North carolina.•. Washington (State). Soutll lJa.kcu

- cO. Hi chigan

iJisconsin

Mississippi, Georgia

Missouri

Total: 36 States

NOTE: The American National Standards Institute, Inc., has superseded
the United States of America Standards Institute, Inc.

__ ~; (formerly~he American .Standards hlsociati-on). -All -standards
-'-approved by the two latter organi-zations continue 'in effect

_.. _0_ Jmder.the .-Amerj con .;Nat:iona] ~Undar.ds.In.s.tim1:e..Iesa,gnatj on~

*The following states have issued regulations only: Maine, New Mexico

5/77
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

PROCEDURES FOR HANDLING CHEMICAL REAGENTS

METHODS Lecture and Discussion

NO. 6

LENGTH 45 Minutes

PURPOSE Emphasize techniques that minimize the probability
of laboratory injuries.

_ .-:"'1o,.<DBJfCTJ\I~
-''Enable "the teacher ~o •••

·:~lc"Identify·pr~per-'~echni.ques·£orthe.-4:ont:ro~

of chemical hazards.

2) Discuss the problems of using personal protective
equipment in the school laboratory.

3) Develop "ground rules" for laboratory work
with chemicals.

. ,~t:hemj caJ 1:0~Y

:-,'. Dangerous -':reac~:Lon

Da.t.ed ..r..eceiv.ing .-sy.stem
.. .JlurchasiDgphilosophy

.' :";~~,~;_ :Respiratorypro1:eetion
< '?~.:Boute nf 'entry

_._ .:Iime-:-..s.ensitive.J:.eagent

­•

INSTRUCTOR
MATERIALS T _

L . ~ ~'.", (o,r

Slides

TRAINEE
MATERIALS Note-taking

6-1

Projector (35mm) and Screen
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INTRODUCTION

Mishandling of chemical 'reagents has long

been a problem in science laboratories of all

'types not only high school science laboratories.

The literature describes many case histories

of explosions, fires, poisonings, burns, and

',1)ther 'bodily injuries caused ,by improper or

care1essbandling of chemical reagents.

Misuse of chemical reagents does not

necessarily involve just problems occurring

while the reagents are actually being used.

Misuse can also consist of improper chemical

reagent storage, improper recordkeeping,

improper labeling, and improper purchasing and

'pr.ocurement programs. The proper ,handling of

an'dwhich is comprised of,pro-curement,recor1i-

keeping, storage, education, usage and disposal.

elements.
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INVENTORY CONTROL PROCEDURES

A school science laboratory should

have readily available inventory records which

cover the chemical reagents in stock, the

existing instrumentation, and miscellaneous

items such as glassware, fire extinguishers,

and :personal· pro'tective dev.ices.Inventory

,recor.ds .are, .essential for school ,..Laboratories

because of the constant turnover of students

and the frequent turnover of instructors.

There is no legal requirement that the

school or teacher keep rec6rds of this nature.

However, these records can be extremely ad-

"vantageouB to "'the l:abora-rory i.nsttuctoT'aud

the schooladmini:stxati'OIl.

Adequate written records allow inventory

searches to be made rapidly. As the hazards

presented by certain chemicals becomerecog-

nized, it may become necessary to remove the

chemical compounds from schaal shelves. A

case in point is the list of proscribed carcino-

gens developed by OSHA. Many school science
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Suspected carcinogens

Christensen (1975)

NO.. 6

INSTRUCTION

laboratories contained one or more of these

compounds, and the instructors were, and in

many cases still are, unaware of the potential

hazards. As more compounds are placed on the

proscribed list, more compounds will have to

be removed from the shelves of high school

science laboratories .

. . ' A unifonn~. orderly. system of. Tecording

purchaseda~es..receivi.ngda.t:es",.quantit:ies

received, quantities used, and disposal date

is necessary if the school and the instructor

are to keep up with the ever-increasing flow

of information on hazardous chemicals. As a

companion ,to the.OSHA list of proscribed car-

cinogens, the National Institute for Occupation~

"
Saf,ery and Realrh .'{NIDSH).publisbes 2 ..list: ,of

Division of Technical Services, NIOSH, Cincin-

nati, Ohio 45226. These are chemical compounds

or elements that are suspected of causing cancer

in laboratory animals. The use of these com-

pounds should be restricted where possible.

6-5
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Dated Receiving System
..._~"

All chemical reagents, upon receipt in the

laboratory1 should be immediatel~ marked with

the receiving date. The reason {or dating the

reagent is the time sensitivity of certain

chemical reagents. Many chemical reagents are

oxidized by atmospheric oxygen over a period4)f

time.. TIle ~ffectt)f this ,can .he .lIlinimal~ ..i_.e...

the reagent will not ~erform properly in a

chemical test and a new batch of reagent will

have to be acquired or prepared. An example

of the minimal effect of time sensitivity is the

oxidation of o-tolidine. Once oxidized, this

material will not perform properly in color-

'i~etT±cl'roceduresu-tili'z'in'gi-t 'as on-e of the

color forming ..agent.5_

On the other hand, some materials are

time sensitive in a dangerous fashion. Ethyl

ether and dioxane, for example, ~orm explosive

of time. These chemical compounds should be

disposed of before peroxides can form. An

inventory control system would allow the routine
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removal and disposal of time sensitive chemical

compounds. Manufacturers or suppliers can sup­

ply specific information relating .to these

problems.

Recordkeeping Detail

The amount of time which an instructor can

devote to :maintaining ,;chemiGa"l usage ..and .~

ventory.records is .. limited.lf ·.the instructor

wants to maintain a complete records system, he

or she may have to devote considerable time to

it.

There should be a record for each chemical

reagent which lists the date received, quanti­

ties withdrawn, when withdrawn and by whom, the

_. , .a.ue disposed.o.L.and .~AisposaJ..me.thod4

Ideally, students could get involved in the

recordkeeping system and remove much of the

burden from the instructor's shoulders.

Inventory records could be designed to con-

precautions to take in handling the chemical,

toxicity data, and safety data. Compiling these

6-7
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types of info~mation might be prohibitive for

the average science instructor, but it might

serve as a useful proj,:ct for one or more

-5 tud-ent5.

,- ~
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CHEMICAL STORAGE

The storage of chemical reagents is a key

element in a program of safe and proper

chemical usage. Proper storage is an item

frequently overlooked not only in school

science laboratories, but in all science

(1) They provide security against un-

authorized removal of chemicals-by students

or others;

(2) They protect the outside environment

by restricting emissions from stored chemicals;

(3) They ,protect the reagents from fire.

expenditure of funds.

Satisfactory storage for chemical reagents

iu school science laboratories can be achieved

-. ~ ~ -;" .'" . ". ;, :"',
--- ..... ---- ... --,- -t3'~

room or with commercial flammable storage

cabinets.

6-9
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PURCHASING PHILOSOPHIES

Procurement programs generally have one

fundamentalrul~: ge~ the greates~ quantity for

the lowest possible price. Only occasionally

are other factors considered important enough to

override the "lowest possible price" rule. The

purchase of· chemical reagen~s is one area where

_, ·0 ''the~os~"''fa'CtOTi..1;-frequenti:younre:ighed ily

safety and 'heal th considerations.

Cost Versus Safety

Chemical reagents can be purchased at a

much lower cost per unit size in bulk quantities

•than in smaller .quan ti tjes. .Purchasing .chemical

_. r.ea.genL.s .in bUpe. 4J1antitipsmaybea very poor

.practice if the rate of usage of those particular

reagents does not result in their consumption in

a reasonable amount of time.

From a safety standpoint, chemical reagents

..... t.... ....... ' ~ 1.... .....

possible consistent with the manner in which

they are used. This holds for both flammable

and non-flammable chemical reagents. For high
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school science laboratories, a semester's

supply of chemical reagents would c01'J.stitute a

satisfactory supply for most situat,ions •

.
.

,

., ' .
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SOURCE OF INFORMATION ON POTENTIALLY
DANGEROUS R&4CTIONS

Frequently accidents occur in the science

laboratory simply because neither the instructor

nor the student knows or is able to anticipate

the effects of a particular chemical combination.

This is not an uncommon situation even among

'bighly'experienced cbemists.

ence safety program should be to minimize the

frequency and severity of accidents which result

from a lack of knowledge. Data on chemical

reactions and incompatible chemical compounds

and elements has been collected in several pub li-

cat:ions (Page 6-13). This information should

-be-readily available:to :al.l high "School 'Sci-enc-e

instructors and snould be used by them whenever

necessary, so that bodily injuries and property

damage resul.ting from unexpect~d chemical

reactions can be eliminated as much'as possible.

Exhibit 6-1 presents a partial list of

chemical incompatibilities. This is not an all

inclusive list. The references below should

6-12
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be consulted in case of doubt about a particular

reaction.

The following publications are excellent

sources of information on hazardous chemical

reactions.

National Fire Protection Association:
Hazardous Chemicals Data 1975. NFfA .
NO:"49:--N-adiJnal Fire Protection
Association. 470 Atlantic Avenue.
Boston. Hassachusetts 02210. (197"5).

National Fire Protection Association:
Manual of Hazardous Chemical Reactions----------,------------------
1975. NFPA No. 49.1M. National Fire._----------- -------
Protection Association, 470 Atlantic
Avenue. Boston. Massachusetts 02210.
(1975) .

Manufacturing Chemists Association:
Guide for Safety in the Chemical
Laboratory, 2ed. Van Nostrand Reinhold
Company, New York, New York (1972).

Steere. N.V. ed4: Handbook of Laboratory
Safety. 2d ed. TheChemical-RubbeT <:0••
Cleveland, Ohio (971).

Stecher, D.G .• E<L: The Merck Index.
Merck & Co. Inc., Rahway, N. J. (1968) .

Meyer, E' Chemistry of Hazardous
Material~s. Prell tice-Hall, Inc., Englewood
Cliffs, New Jersey (1977).

6-1J
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SOURCES OF INFORMATION ON CHEMICAL TOXICITY

Safety Hazards in laboratories have been

recognized for many years. On.the otber.hand~

the health hazards presented by many of the

common chemical reagents found in h~gh school

science laboratories have been largely ignored .

. .. Many of Lhecommon la.bora~ory reagent:B do

. ~.' . .pr.esent: .signi.£~t heal th na.iard.s tD .students

and ·instructors. For example, benzene ha'S

recently been tagged as a carcinogen. Trich10ro-

ethylene, a common solvent, has also been

designated as a potential carcinogen. Other

common chemical reagents found in high school

science laboratories are considered as saiety

ba%ards -ra'ther 't1lan'b.eaJ.ih ·bazards.1:arbon al.-

sulfide is.anex-eell:enexample o£ .:.t.hi£• . iVarn- ,

ings covering the use of carbon disulfide stress

its volatility and flammability . Carbon disu1-

fide is a highly toxic chemical compound that

rhp 1-:-nnv .rhrnl1oh the ."'k.i!" nT th.T:'01.uzh _..

the respiratory tract. Carbon disulfide can

damage the liver and kidneys and the central

nervous system.

6-14
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The following publications contain informa-

tion on the toxicities of chemical compounds.

The proper interpretation of toxicity informa-

tion and data may require expertise that is

beyond that ordinarily possessed by high school

science instructors. In that case expert advice

should be sought either through the appropriate

'for OccupationalSafe'ty ana 'Health.

Christiansen, H.E., ed., and T. Luginbyhl,
ed.: Registry of Toxic Effects of Chemical
Substances. U.S. ~epartment of Health,
Education and Welfare, Public Health
Service, National Institute for Occupational
Safety and Health. Rockville, Maryland
20857 (June, 1975).

Christensen, H.E. ed., and T. Luginbyhl,
ed.: Suspected Carcinogens, A Subfile
of the NIOSH Toxic Substances List. U.S.
Department of Health~ Education~ and
Welfare" Public .Health Service"National
Institute for Occupational Safety and
Realtb.~odtvil1e ~ Ma-rylana '20:857
'(June, -1975).

Gafafer, W.M. ed.: Occupational Diseases,
A Guide to their Recognition. U.S.
Department of Health, Education., and
Welfare, Public Health Service PHS Publi­
cation No. 1097. (1966) .

", -.,,',; ..-

Stecher, P.G., ed.: The Merck Index.
Eighth Ed. Merck ~ Co., Inc. Rahway,
N.J. (1968).
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Casarett, 1.J. I ed. I and J. Doull, ed. :
Toxicology-, The Basic Sciences of
Poisons. Macmillan Publishing Co .•
Inc. New York, New York (1975).

,

, ,
,

. - _~_. __ k~_,_,._ - ."- ..~ ,._- _I',.:,. - ,."- ",'" - . ~ , .~ ., 0'
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BASIC TOXICOLOGY - ROUTES OF ENTRY

If the health hazards presented by chemical

reagents found in high school science labora-

tories are going to be appreciated and under-

stood by those using the reagents, an under-

standing of some basic toxicological principles

.is J1ecessary.

~.AcbemjcaJ health .hazard-·can -.exhibit many

different effects ontheonuman body. Health

Hazards can be classified as nuisances, irri-

tants, corrosives, anesthetics, allergens,

carcinogens, mutagens, teratogens, toxins, or

central nervous system depressants. These are

not all the possible classifications, but are

only a representative selection of possible

~sificatXms.

Toxic agents can enter the body in three

ways: (1) through the digestive tract; (2)

through the respiratory tract; and (3) through

t:h~ skin.

through the respiratory tract. The other two

are less common but still present serious

problems.
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Food should never be eaten in science

laboratories because of the danger of acciden­

tally ingesting toxic chemical compounds. In­

dividuals do not ordinarily willingly ingest

hazardous substances so this problem can be

controlled by not allowing the consumption of

food and drink in the laboratory.

Anothey- practice -which should not be

allowed in science laboratories is smoking.

Aside from the obvious safety hazard presented

by burning cigarettes and flammable liquids,

cigarettes have been indicted in several indus­

trial poisoning incidents. Toxic materials can

be transferred from dirty hands to cigarettes

and then to the digestive tract. Since smokin%

must not -be oall.ewed 1.n -sci.ence .:Laborat..Qr i-es tbe

problem of ingestion should not arise in high

school science laboratories.

The absorption of chemical reagents through

the skin can be a serious problem. in science

laborator~es. Many chemical reagents, princi­

pally liquids but some solids as well, readily

pass through the skin barrier into the blood­

stream. Compounds that are especially dangerous

6-18
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because of their ability to penetrate the skin

include methyl alcohol, butyl alcohol, methyl

acrylate, perchloroethylene, tetraethyl lead,

carbon disulfide, benzene, and nearly all

pesticides. The list of proscribed contaminants

published by the Occupational Safety and Health

Administration of the U.S. Department of Labor

(29C.F.R..i91S. H)OO~ designates a number of

chemical ~ompounds as skin absorption hazards.

Skin absorption occurs when laboratory

workers are careless with chemical reagents or

deliberately misuse them. For example, organic

solvents are commonly used for cleaning purposes

in laboratories. During the cleaning operations,

hands are often dipped ·into the solvent, and

_ .. substaDLial·.qua.n.ti£i-es of solvent may hespil:l.ed

on the bands and o"theTparts .of the body..

The control of skin absorption as a route

of entry is primarily a procedural matt-er in-

volving the use of proper personal protective

equlpment and commdn sense. iducating studencs I
I

in the proper handling of substances to eliminate!
I

or reduce the skin absorption hazard is the best i
technique for dealing with this problem. I

6-19
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Inhala ion of toxic vapors, gases, or

aerosols is the most common route of entry into

the body fo~ toxic materials. Vapors are

readily found in every science laboratory.

There is no practical way to eliminate them. A

vapor is the gaseous phase of a substance that

is a solid or liquid at normal temperature and

pressur~ ,Vapors,~ be reduced by -carrying out

exper:iJDents infunc~ioning exhaust hoods and

by ventilating chemical storage areas.

Gases are substances whose uormal state is

a gas at standard temperature and pressure

(2soe, 760 mrnHg). The control of gases is

accomplished with exhaust hoods and ventilated

$LOrage areas,. Cases include some of the most

l'hospnine,viny1. chloride, hydrogen cyanide,

chlorine, and hydrogen sulfide are all gases,

and they are all hazardous.

Aerosols present a very significant inhala-

i' •

tion hazard in Lne SC1ence iaooracory. An

aerosol is a dispersion of solid or liquid

particles in air. Aerosols are produced by

pouring or stirring liquids and by handling
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powders or solid materials. Aerosols can also

be controlled by exhaust hoods and ventilation

systems.

Even if adequate control equipment in the

form of exhaust hoods and personal protective

devices is available, proper procedural tech-

niques must be taught to the students. Students

"1DUSt be taught" that caution and "care "in the

mental work as the chemical reagents.

A typical procedural technique that students

must be taught is to use the proper regulator

on compressed gas tanks. The use of the wrong

regulator can result in corrosion of the regu-

. lator. and gas leakage.

6-21
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SAFETY EQUIPMENT

The use of safety equipment by students

and instructors in high school: science labora­

tories is an. integral part of a laboratory safe~

_program. Safety equipment is a broad designa-

tion that includes exhaust hoods; personal pro-

.tectivedeviceso such as-respirators anli saIety

eyeglasses .. ..and fJ.re-extingui-6hers. Exhaust

hoods and -fi:re 'extinguishers are discussed in

detail in othar lesson modules.

Eye and Face Protection

Thirty-six states have enacted legislation

which requires the wearing of protective eye

- wear ..;_ar£a.ce sbj eldsb,y students working :in

high- -scl1ooJ. science 1.abor-atOTi-es.Goggl.es'

serve -to provide the ~earerminimum protection

against solid particles or liquid droplets which

could enter the eye. Explosions, dropped glass-

ware, and other accidents can all serve as the

source of flying particles. Industrial quality

eye protection must be worn at all times by all

people in the laboratory. It does not matter

6-22
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that the wearer might be engaged in a relatively

innocuous task; as slong as he is in the labora-

tory, he must wear appropriate eye protection .

.contac't lenses ""Should not be worn -Lnthe

science laboratory. If a corrosive liquid is

splashed into the eye, it may become trapped

behind the contact lens and do more damage than

which protect the entire face of the wearer.

They are commonly worn when using concentrated •

acids and alkalies and when working with un-

known reactions. The face shields are worn

only when necessary and serve as an added safe-

guard along with the safety glasses. The

", ,

.' _ :use-of face 'shields.

There are various types of barrier shields

which are generally constructed of plexiglassor

polycarbonate plastics. The shields are movable,
)

self-supporting devices which can be placed be"::

tween the worker or student and the experiment

he or she is working on. If an explosion or

accident occurs the worker's bod and face are
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protected. The hands may be the only vulnerable

portion of the body when barrier shields are

used.

Respiratory Protection

Generally respiratory protection is not

cept incases ·of accidE'D~. ,Because· die poss1:-

hility oia serious accident always -exists in

any laborato~y, some type of respiratory pro-

tection should be maintained on hand at all

times. Respiratory protection is furnished to

the user or wearer by a mask which performs one

of more of the following functions - filters

tion.and suppl:i.es ai.T''Or uxygeu.

High school science laboratories can pro-

teet themselves with dual cartridge respirators

which possess a mechanical filtering capacity
· ...~, , ~_..J _ ,.: ,~ __ -! _~_ .... ... .:.~_ !"" ,...(P ... F-,....~ ............ n .... ~,...~

... ~ ... .;, .' .•. 'r~ '-", '. ~ .' ~ p ,.;.-•• ,'''' .' " ••

vapors. Self-contained respirators which de-

liver a regulated flow of clean air are ex-

tremely expensive and bulky. Their use is
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not practical in high school science labora-

tories.

Body Protection

There are a multitude of devices for

protecting students and instructors against the

corrosive or toxic effects of chemical reagents.

,.one .ofA:h.e~t,,~onprouetiv£,4ev.u:es.J.s ".the .

,'" ;:-" ',,"J.aboratory apron; Aprons should be worn .by all

students working in a laboratory especially when

working with corrosive reagents.

Gloves should .be worn by students when

working with corrosive reagents. Gloves have a

tendency to reduce dexterity which may be a

hazard in it6elf.Gl~ves are generally rubber

'"'Because "tbe "'laboratory 'is -a Te1.-a'ti.ve1:y

hazardous environment, instructors and students

should make every effort to reduce the chances,
of accident or exposure. Long hair can be a

'.'serl.Ous·· nazarcC.l.n a .LaOUI:i:u.OI:y.
.,

i'.:a.ic.. Q.'..'&.~ LC- ~

duced visibility are just two of the hazards

that result from long hair.
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Loose clothing is another potential safety

hazard in the laboratory. Loose clothing is

less controllable than tight-fitting clothing.

'-G1-a'8swar-e can -be lmi)Ck~ -off benches ,cl-otnes

can come into contact with open flame, and manu~

dexterity can be reduced.

6-26
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LABORATORY RULES WHICH RELATE TO
THE HANDLING OF CHEMICAL REAGENTS

The following rules are typical examples

of school laburatory safety and health rules

which are found in school science textbooks

and laboratory manuals.

1. Do only the experiment authorized

. __ 2_U acid or another <:orc-osive material

is spilled, wash it off immediately with water.

3. Do not touch chemicals with your hands

unless directed to do so.

4. Do not taste chemicals unless directed

to do so.

5. Throw all solids and paper to be

discarded into a waste jM'nT~'Wast:ebaskeL~

Never discard matches ... filter pa,per. or any

slightly soluble solids into the sink .

.6. Check the label on a reagent' bottle

carefully before removing any of the contents.

~ ~"

Read the label twice to make sure you have the

right bottle.

7. Never return unused chemicals to stock

bot:tles.

6-27
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8. Wear protective eye goggles and use a

fume hood where necessary •

. 9•.Neverpoint the open end. of a test tube

bein~ heated at anyone.

These rules demonstrate the care that

must be taken when handling chemical reagents.

These rules are not all inclusive. They are

- ''IIlerely' exmnples ·'Culled 'from. a'numberof''high

,schoo~ science Lext:bODks. ll.is upx.o eacl1

individual teacher to elaborate on them to

make them applicable t~ his or her own situation

6-28
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EXHIBIT 6-1:

Chemical

Acetic acid

Alkaline metals. such
as powdered aluminum
or magnesium, sodium,
potassium

,Ammonia, anhydrous

Carbon" .ac,tivated

ChlDrates

Chromic acid

Flammable liquids

Hydrocarbons (butane,
propane, benzene, gaso­
line~ turpentine" ~tc.

liyJir.a.gen peroxide

Mercury

Nitric acid
(concentrated)

Potassium chlorate

Sulfuric acid

EXAMPLES OF INCOMPATIBLE CHEMICALS

Keep Out of Contact With:

Chromic acid, nitric acid, hydroxyl ,compounds,
glycol, perchloric acid, peroxides, perman­
ganates

Hater, carbon'tetrachloride or other
chlorinated hydrocarbon, carbon dioxid€,
the halogens

Mercury (in manometers, for instance), chlorine,
calcium hypochlorite, iodine, bromine, hydro­
fluoric acid (anhydrous)

Calcium hypochlorit€,all oxidizing,agents

, .Ammonium s.all:.S~ ,acids, :metals .powders,sulfur~
finely divided or~aD.ic or combustible materials

Acetic acid, naphthaline, camphor; glycerin,
turpentine, alcohol, flammable liquids in
general

Ammonium nitrate, chromic acid, hydrogen peroxide,
nitric acid, sodiUlO peroxide, the halogens

Fluorine, chlorine, bromine, chromic acid,
sodium peroxide

. .copper ., . cllromium,.iron,. :most metals ..or their
salts,. .aJ.cohols,. acet.one,. .ar.ga.n.i..c .ma.ter.ia.ls"
aniline, ni tromethane, flammable liquids."
combustible materials

Acetylene, fulminic acid, ammonia

Acetic acid, ~~iline, chromic acid, hydrocyanic
acid, hydrogen sulfide, flammable liquids,
flammable gases

Sulfuric and other acids

Potassium chlorate, potassium perchlorate,
potassium permanganate (or compounds with
similar light metals, such as sodium, lithium)
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

STORAGE AND DISPOSAL OF CHEMICALS REAGENTS NO. 7

METHODS Lecture and Discussion LENGTH 30 Minutes

PURPOSE Present the basic principles of proper chemical
storage and disposal.

'1') . '''Name ana .describe tbeelements -of a"roper
.~ storage system.

2). Compare and contrast good and poor storage
disposal practices.

3) Estimate the changes required in current facilities
for chemical storage and disposal •

.-..."".~~,..._.---------------------------
~,-:'SP£<:iAL

TEAMS

INSTRUCTOR
,~~""TI:PI~I ~
~ ....... .,. , ',' ..', <1',,', ~ •• '.. • _"," :~,,,

TRAINEE
MATERIALS

Envir.onmental conttol
·Exp"losion-prooI refrigerator
Fire code
Inventory control
Safety cabinet

Lesson Plan

Note-taking

7-1
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1.49<



CONtENTS

INTRODUCTION

MATERIALS OF CONSTRUCTION .

VENTILATION AND ENVIRONMENTAL CONTROL .

ARRANGEMENT OF REAGENTS •

USE OF COMMERCIAL STORAGE CABINETS

POOR STORAGE PRACTICES

Hood Storage of Reagents •

Food in Refrigerators

Flammable Reagents in Standard Refrigerators

RADIOACTIVE MATERIAL STORAGE

DISPOSAL OF UNWANTED CHEMICALS

State Laws Governing Waste Disposal.

Disposal Choices • • • • • • . . ~ .

- .

.. 7-3

7-4

7-8

7-9

. 7-10

7-13"

. 7-13

.• 7-14

7-14

7-16

7-17

7-17

7-21

·e

EXHIBITS

- -:7-X2.

7-1: CONSTRUCTION AND FIRE PROTECTION REQUIREMENTS
FOR LABORATORY UNITS . . . . . . . . . . . 7-24

•
7-2: CONCENTHATION IN AIR AND WATER ABOVE NATURAL

BACKGROUND . . . . . . . . . . . . . 7-25
. - .-

7-3: ALLOWABLE CONCENTRATIONS ABOVE BACKGROUND 7-31

7-2 150"



LESSON

.NOTES

Three critical el.ements

NO.7

INSTRUCTION

INTRODUCTION

Inside central storage rooms for chemical

reagents are desirable for educational institu-

tions. Inside storage rooms allow the use of an

inventory control system and provide fire pro-

tection and security. TQere are three critical

elements which must be dealt with when designing

Fire protection

'These aTe fiTe l'Totection, chemlcai 'expoSU%'e'-

protection, and protection against criminal acts.

Fire protection is handled by using the

proper materials of construction, providing for

ventilation, and providing for a fire extinguish-

ing system.

ChemicaJ. -oexposureprotec.tion-canbebsDlUed 'J'

Chemical exposure
protection

. Security

bycontro'lling fhe tjpes of cnemica"ls storea

and providing for ventilation of the storage

room.

Security is bandIed by providing for a

sturdy door with a good lock .

7-3
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NFPA, Flammable Liquids,
No. 30, Section 44

In most educational institutions, both

flammable and non-flammable chemical reagents

will be stored in the same storage area. There-

fore the storage area should be designed in such

a manner that it effectively deals with the

_three key element of chemical storage discussed

above.

The National Fire Protection Association

(NFPA) publishes standards which govern fire

protection in educational institutions. The

NFPA code states that the storage of flammable

liquids shall be limited to that required for

maintenance, demonstration, treatment, and

.£D.l1.Dw:i.n.g ..s~Dra.ge .pXDv.i.siLms -f.ar f] ammahle

liquids:

(1) No-container shall exceed a capacity
,

of one gallon.

(2) Not more than 10 gallons of flammable
".: \,--

or combustible liquids shall be stored outside

of a storage cabinet or storage room except in

safety cans.

7-4
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Storage room construction
requirements

NFPA, Flamm.able L"iqu'ids,
No. 30,SectiQn 43

(3) Not more than 25 gallons of flammable

or combustible liquids shall be stored in safety

cans outside of a storage room or storage cabinet

(4) Quantities of flammable and combustible

liquids in excess of those set forth in this

section shall be stored in an inside storage

room or storage cabinet .

. ~-'~or. "pD:qloses "of" firel't:'ot:ectiDn.. .When"""

.f-Jammabl.e.liquidsare.stDred... ~he lW.P.A .£:ODe

requires that:

(I) The floor in the storage room be at

least four inches lower than the floors of the

surrounding rooms and corridors or that there be

a four-inch high sill between the storage area '

(2) All dOOTS ·beal'l'roved~ sen:-;c1osing

fire doors.

(3) The room be liquid-tight where the

walls join the floors.

The code also specifies that storage rooms
.-: :_~" ':,'

with a maximum floor area of 150 square feet

must have walls, floor, and ceiling with a fire

resistive rating of at least one hour. Larger

storerooms must have a fire-resistive ratinQ: of

7-5
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at least two hours. The quantities of flammable

liquids stored are limited by the code to two

gallons per square .foot of floor area for

storage rooms less than 150 square feet in area.

If the storage room has a fire protection system,

however, the quantity stored can be increased to

five gallons per square foot. A fire protection

system is a'sprinkler system, a carbon dioxide

foam. system. or any similar automati.c syste.mthat

is acceptable to the local authorities.

For stopage areas with a floor area between

150 and 500 square feet, the fire resistance of

the walls, floor and ceilings must be at least

two hours. For unprotected areas the allowable

lWPA. '"L1lbOTatoTies us:mg_- :It:lad~"''is --l±m:i-ted "'to "'four -gallons per square _
:, --~.. - t:bemicals (197ti) - - -

!:.'
limited to 10 gallons per square foot.

The floors in storage rooms should be

constructed ou-t of material that possesses good

c~emical resistance and is readily cleaned.

All electrical outlets and equipment must be

well grounded.

If there are no special, central storage
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areas for chemical storage, and flammable

7

liquids are stored or used in a school science

laboratory, the laboratory must be separated

from non-laboratory areas by construction having

not less than one hour fire resistance.

Exhibit 7-1 presents the construction and fire

protection requirements for laboratory units.

7-7
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VENTILATION AND ENVIRONMENTAL CONTROL

All inside storage rooms should be equipped

with a gravity exhaust syste~ or a mechanical

exhaust system to remove hazardous vapors. The

exhaust duct should be located near the floor

level (one foot above). The supply air duct

should-be located on the opposite wall in a

position which will minimize short-circuiting

o'fthe air' flow pattern.

The NFPA code requires that the exhaust

system be capable of at least six changes of

room air per hour.

If flammable liquids with flash points

.be.lDW ...38°.£: (~DD°.F)M,e ~Lored .. mechani ca]

exhaust ventilation.should be used. As a

capable of removing 10,000 cubic feet of air

for every gallon of liquid vaporized.

The room sho~l~ be kept cool but not cold

...
',' ." '" ...y I

" ••• _ •• " ,·' .......L·

.:.. .;..;. '..,.. .~ ;.;:,,; -'. .... :-

7-8
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ARRANGEMENT OF REAGENTS

Many science laboratories store reagents

on the" shelves. in al.phabetical order to facili-

tate retrieval of individual chemicals. Al-

though it is a convenient system for storage

and retrieval, it may result in incompatible

Instructors must be aware of this possibility.

Potentially hazardous chemicals should be seg-

regated from the less dangerous. This does

not mean that they have to be stored in another

room or cab.iDet:•." Ihey. can be .swred OD. anot:hex

j .sb.eJ:f:Dr:on" ±he other side ·or .t:he~Dom.
• 1..

.Large containers should be stored on or

near the floor. The higher shelves should not

be higher than an average-sized person can com-

fortably reach while standing on the floor.

higher shelves.

7-9
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USE OF COMMERCIAL STORAGE CABINETS

Special cabinets are available for storing

flammable and combustible liquids both in

laboratories and in store~ooms. These com-

mercial cabinets are double-walled, metal

cabinets made of gauge sheet steel and

equipped with a lock.

According to the NFPA, these cabinets

should be designed so that the internal tem-

perature does not exceed 32SoF when subjected

to a ten-minute fire test using the standard

time-temperature curve specified by NFPA. The

code requires that the bottom, top, door,

" .and.s.ides.Df.the J:B.binet .he .rlDuhle-walled~~b

4ttJ.eas~ .a.~.5.im:..h air space ..bet:ween ...the

, ·val-Is.

The NFPA code also allows the use of

wooden cabinets. Tests made by the Los Angeles

Fire Department have sho~ ?roperly constructed

• '. ~ :' •• ~.~ : -i'~ il... _,

"- _-- """" ~. ~" .," .'.... -.;... ............
..

ci.~ ~i...:r.:.;.:;.~'t.l.¥~c,

and in many cases better, than the steel cabi-

nets.

7-10
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The NFPA specifies that all wood cabinets

used for the storage of flammable liquids be

constructed of wood at least one inch thick.

The Los Angeles Fire Department specifies that

wood cabinets used for the storage of "danger-

ous" chemicals be constructed of wood at least

two inches thick, and wood cabinets used for

The NFPA code specifies that not more than

60 gallons of flamma'ble or 120 gallons of com-

bustible liquids may be stored in a storage

cabinet.

Storage cabinets provide a convenient

-, :-, -.::Wb.en" a.·.central storage f'aci'li~ 'i.s 'not: availab1e.~

They are equipped with a lock and provide

excellent security in school situations. They

are also equipped with plumbing connections

which facilitate the connection of the cabinets
• ", ,," \ ~'.. r •. ,/ , ....N "".'" :l" =.. ' {r~ _ ' ". j ,.,~ ,

to a mechanical exhaust system. The cabinets

should be exhausted to prevent the accumulation

of toxic or explosive chemical vapors. One

7-11
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manufacturer of flammable storage cabinets
i
I

I recommends that they be exhausted at a rate of
I
I 20 cubic feet per minute (dm).

.

. ._-.......

-

.- "._, ._ .. , . . - L_, , . ;:':. .' " ... ,'~ ."- . -. ,. .. , ,- ,
- :,,"ji;l.. ';)-
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POOR STORAGE PRACTICES

Hood Storage of Reagents

In most school science laboratories, the

fume hoods are used for storing chemical reagents

at least part of the time. This is a practice

which.shoul.d be ,di.scour.aged~ .Most .school ..fume

._~-, '"..

.>.: hoo.d..systems;arenoJ: ..designed1:o "operate 24 hours

'a..day"". ,.seven .Jiay.s "a:week.. .Ii .'hooas..ar.e ,.going ::Lo

be used for storage, they must operate continu-

ously or volatile, flammable chemicals cannot be

stored in them.

Other problems that occur when hoods are

used for storage include the loss of labels due

~ to the 'corrosive environment freguent~y' found in

hoods, the loss of space needed for laboratorY'.

work because it has been devoted to storing

reagents, and possible hazards from storing or
,

using incompatible chemicals. Hoods also do not

Storing chemical reagents in hoods should be done

only on a temporary basis. It is not a recom-

mended practice.

7-13
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Food in Refrigerat9rs

Food for human consumption should never be

stored in refrigerators used for the storage

of chemical reagents or biological materials.

The chances of contaminating the food are too

great to allow this practice. With all of the

hazards existing in a high school science

laboratory, there is no point in adding the

danger of ingestion of toxic materials.

Flammable Reagents in Standard Refrigerators

. Refrigerators are commonly found in

biological and chemical science laboratories.

~ Theyar-e "used ·tostore biologica3.'"lIlat~ial£.,

}
volatIle .d1em1c~ rea,gen:ts.. anii bea1:~enshive

chemical reagents.

Refrigerators used in laboratories should

be of the explosion-proof or explosion-saf~

design. Explosion~proof refrigerators can be

used in dangerous atmospheres, all possible

sources of ignition, both inside and out, are

sealed. Explosion-safe refrigerators can be

7-14
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used to store flammable materials, but cannot

be used in hazardous atmospheres.

Standard, household or commercial refrig-

erators should not be used in school science

laboratories. Flammable liquids should never

be stored in standard refrigerators. The light

switches, the lights themselves, and the

stannarnrefrigerators.

7-15
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RADIOACTIVE MATERIAL STORAGE

The possession and use of radioactive

material is regulated by law in all states. Edu

cational institutions must take special care

with radioactive materials. Radioactive materi-

als include some of the most hazardous materials

.~ €a~th. 'The~e -aTetwokeyeI:em.entsi.n "pro-

tecting users and the general public from the

health hazards of radiation. These are security

and shielding.

Security is important because radioactive

materials must be kept out of the wrong hands.

Radioactive materials must always be stored in

lucked -catrinets .,-""drawers .. ~'O'r 'boxes.

we~~-documented; it is not necessary to repeat

them here. Each state as well as the federal

government has regulations governing the ac-

quisition, possession, and use of radioactive

materials. Each ~chool must comply with the

regulations of its own particular state.

7-16
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DISPOSAL OF UNWANTED CHEMICALS

One of the most important aspects of

laboratory operation is disposing of waste

chemicals. Toxic and hazardous wastes can be

difficult to get rid of. They can also be very

costly to get rid of. The disposal of hazardous

.chemicals is s.tric.tly regula.ted.. hy-.J..aw,inmasL

State Laws Governing Waste~Disposal

The disposal of toxic and hazardous labora-

tory wastes is restricted by law in many states.

Before an instructor orders his students to dump

., 'hazardous -material into the "sink atid .flush it

material onto the ground, he or she had better

check to see whether such actions will violate

applicable state or municipa·l laws.

Many states have laws which regulate the

discharge of toxic and hazardous materials into

sewerage systems'and receiving waters and the
~--~

atmosphere. It is impossible to review the

regulations of all states· so a representative

7-17
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number will be presented.

Ohio Air Pollution Regulation AP-5-07 (G)

(2) covers the emission of hy4rocarbon materials

in Ohio. It states that:

"A person shall not discharge more than 40

pounds of organic material into the atmos-

phere in anyone day. nor amore than 8

'Pounds' 'inc anyone hour' .•. ~ unless' ' such

discharge had been reduced by at least

85 per cent."

Eight pounds may seem like a lot of material.

but it represents approximately one gallon of

waste solvent. It is very easy to accumulate

one gallon of liquid hydrocarbon waste.

__ . The illiode !slandOrgani~-Sol"'l7EJttRegulatitlD'

"A person ••• sbaTl no~ discbarge i.n~o the

atmosphere more than 40 pounds of organic

material per day ... "

These air pollution regulations are typical of

-l 'hydrocarbon emission regulations promulgated by

many of the states. If an instructor is thinkirg

of handling the disposal of liquid organic

7-18
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solvents by evaporation, he or she wou+d do

well to check the state and local regulations

which control hydrocarbon disposal by this

method.

There are analogous regulations which goverr

the disposal of toxic or hazardous wastes into

water bodies.

Section :21 A .(2) ·oJ. the 'Georgia 'Water

"Any person who intentionally, negligently,

or accidentally causes or permits any toxic,

corrosive,acidic, caustic, or bacterial

substance to be spilled, discharged, or

deposited in the waters of the State

\in amouutsor~oncen:tra'tionsb.armIUJ. :u>'t:be.

in damages to the State ... "

Illinois has both general and specific

regulations governing discharges to sewerage

systems.

'r
Part VII, Section 701 (a) of the Illinois

Water Pollution Control Rules prohib,its the

discharge of "liquids, solids, or gases which

by reason of their nature or

7-19
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fire or explosion; or be injurious in any other

way to sewers, treatment works structures; or

cause a safety hazard t.o the personnel

operating the treatment works .... "

Section 702 of the Illinois rules states

that no effluent to any public sewer system

shall include mercury or any of its compounds

in excess of "Q. 0005 lIlilli.grams . per' li'ter as

mercury at any time.

Section 703 of the Illinois rules states

that no waste to any public sewer system shall

contain cyanide in excess of 0.025 milligrams

per liter at any time.

Massachusetts has a regulation (Hazardous

Local regulations

wastes be .consolidat~d· for recovery or detoxified

or otherwise pretreated to make them suitable for

conventional waste treatment.

Not only state laws must be considered
..' ,~{, !.. ~,,) L ... \, •. ~ .. , ••.~ ....~. !.', 'l-.\ t;--~' :~.~ ,!

before disposing of hazardous chemicals but also

county, municipal and waste disposal district

regulations. The local regulations may be much

7-20
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more restrictive than the ~tate regulations.

It is the instructor's duty to research the

applicable laws and regulations that pertain

to his or her school district.

Disposal Choices

SWoo~ sc'ience.t:eachers have .two :basic

'di.s'Posai .opatnways 'O'Pento"1:nem_ They can handle

the disposa'l themse1.ves or they can pay a

commercial disposal service to handle it for

them. The first approach is time consuming and

the second is usually relatively expensive.

The dIsposal of waste or outdated chemicals

.can be a valuable educal:.ional .experience f.or

.inst.ruc.t()rs ..and 'sl:udent:s .allke_ .F,ormal

instruction in the disposal of waste chemicals

should be a fundamental part of every experi-

If a Hchool has an extremely large quantity

, .
~,,_ ,-;~;~r.~:....:.~~

.
-.....:,. ~'. - i-~;..J ~,~ c:....:

commercial dlHpoHal servit:e -may he the answer.

Ifowever before a commercial service Is con-

tracted for, theIr ahLlJtIes and hackground

7-1-1
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should be investigated as much as possible .

. Many commercial disposal services have been dis­

credited because they collect waste chemicals

and dispose of them by dumping them into the

local sewerage system or landfill without any

pretreatment.

:Disposal Techniques-Toxic and Hazardous Chemical!;

The availability of information on disposal

techniques for laboratory chemical reagents is

limited. The best information available in this

area is the disposal scheme developed by the

Manufacturing Chemists Association and published

in Laboratory Maste Disposal Manual. {See

Bas ic Ref~rences in Appendix "'B. )

7-22
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I
S
I
S
I
S
I
811b l

Sub

f
S
I
S
I
S
2­

,S
" I·

• 'S
1

- ::s
.~

s
J
B
I
S
J
S
I
S
I
S
I
S
I
B
I
S
I
S

,J
.:8
'1
S
J
.sJ: ,.
S
J
S
J
S
J
8
J
S
I

:6
I

--;' CdtU.

C.. .cS

ca4~

1::1~tll

CfZ:IO

Cf251

or2S2

Cf2~

01254

C.lltllmtam tIlBl).)-----J

AsH

Dl2tJ7

BI210

,BI212

Dromtlle (35) •• ••- ••••- ••--.. Dr 82

C.dmlum (~8).•• • __•• _••••••_ Cd IO?

Cd 115m

.\5 '0

ActlllJU1D (~g) ••••••_.__._••••••••• Ac 'J:'~7

Ac228

Americium (95) •••• _._•••••••••••• Am 241

Am Zt2m

Am 2t2

Am 243

Am 214
Anll...".'ll".•.•• _ •••.•_.••••••..• " C;b 12'2

ISblU

Sb l2S

Argon (l8} .•• ••• __••••••••••••_. A ~7

AU
Arsc"Ic ~) ••••_••••••••••••_..... .~s 73

'1Isib1lum.tm.._-- l n:. ::H!l

• Dk 2W

Derylllu:n (~)._•••• __ •••••••••••••• Do 7

DIsnu,lth (83) •••_•••••••••_•• _..... Bi 206

Asn

ktIll-~)'-------:1.!U:!U

, .:'. :::.,IIa!ta:D.(Sli) lJa~

.t40
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~xio-I
SXIC-'
5XI0-'
2XI0·'
1X10-'
FXIO·'
~Xlo-'

4XIo-'
tXIO·'
2XIl)-'
~XIO"
2X10·'
I :<l~·'
~XI~-'

~Y.Il/'""'

JXlo-'

~:)\, ~~~-:: t;
=Xltr' \
~XIl)-'

JXlo-·.
2XI\l"
VXIO-'
~Xltr'
4X W ... ,
2XIO"
~X10"
IX1~·'
r.XICI·'
IXIO·'
6X10- 1

3>:W·'
:;>Xlrl-' I
))00-'

...
I
I>
I
5
I
S
l'
s
{

II
I
S
I
9
1
l'
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Au 198

."ol!':l

CONTINUED

. . .'-- , ...- :' \. fml»

"uorln~ (0). •••••••••••••••••••••• }::18

(I:Ldo::''1!urll (611__•••••••••••••• 0.11$1

0.1 I~II

a.Ulum Pl}._•••••.•••..•••••..• Oa n
O~rm3cluIll (31) ••_............... Ge il

Oold (;~; •• _••••••••••••••••••• ' ••• Au 111&

T"hl~I Tablo 11

Elem~nt (alo:ulc number) Isolope I Columlll COIUlLll2 Colurt:D I Co!umn2

.AIr Wnlrr Air '\'Eater
c;'c/m1) C;.c/ml) C;.c/ml) (,.eld)

-
Carbon (6} ••••••••••••••••••••_••• C 14 S CXIO-< 2XIo-' lXID-' 8Xl0-1

(CO,) Sub 5XlO-' ······jxiiri· IXlo-' ·······v·xiO:iCorium (!8) ••••••••••••_•••••••••• C'e 141' S 4X10-: 2XIl)-'
1 2XICr' 3Xll}-' ~Xlfr-' 9XIo-'

Co 143 S 3X11)-' IXlo-' ~Xl'r' 4;'00-'
1 2>-:11}-1 IXlo-: 7XIO-' 4X10-'

Ce 1406 S IXltr' 3Xl1r' 3X10-" IXiiI""
1 6XI0-< 3X10-' 2XIQ-I; IXlo-'

Cesium (:.5) •••••••• ~ •••••••••••••• Cs 131 S lXIIl-' 7XI0-' 4X,o-I 2XIO-I
I 3X10" 3XIC..: IX1O-' 9Xltr l

Cs 134m S 4X10-' 2;<1D-' IXlo-I (;XI(l-'
I 6XIO-< 3X:'r-' 2Xlo-' IXIo-'

Cs 13C S 4Xlo-' 3XI<r' IXH)-' 9X10"
I 1X10-' IXIO·' oIXIC-" 4XII)-'

CsJ35 S SXW-' 3X10-' . 2XI0-' I>:!O-'
1 9X10-' 7X10-I 3XIIl-' 2)(10-'

CS 13G S 4XI0-1 2XIo-' IXI;)-' 9Xltr'
1 2XIo-' 2X10-' 6XIO" 6X10--

Cs 1~7 S 6X10-' 4XIo-' 2XI0·· 2XIo--
I 1XIO-I lXlo-' 5XI0·" 4X10--

ChloriDe (17}._••••••_••••••••••••• CI36 S 4XIo-' 2X10-' IXIO-' SXltr'
1 2X10-' 2XI0-< SXIO-IO 6XIo-'

C13~ S 3XI0-< IXlo-' 9X10-- 4XIo--
1 2X10-- lXIO-' 7X!Q"· 4X10-'

Chro,nlllm (2011 ••••••• _•• _••••• _••• CrSI 8 lXltr l SXlir' 4Xl0-' 2XIo-'

Coball (27) ••_•••••••••••••••••_•••• Co ~7
I 2XI0-' ~Xlo-' ~XIO"" 2X10-'
::I 3XIQ-t 2X10-' IXIO-I :XIO)... •
1 2XIo-' IXlo-' mt:l 4X10'"

Co.s~ S . .2XIO-' 8XIll'" .3 XIII"
I 9X1o-t 6XIC-' 3X10-' :!XI~

CO 5& 8 &Xlo-l 4XIo-' 3X10-' IXlo-'
I 6X 10-< 3XI(l-'· 2X:0-' OXIo-'

Co GO S 3XI0-1 lX10-' IXlo-' 5X10-'
I 9XICr' lXIO-> 3X10-" 3X10-'Copper (2111__ - CuM S 2X10-- lXlo-' 7X10"'1 3XIO--
I JXlo-t (;XI,]-'

l~::::'1
2XI1)-4

CurilJtll {lI6} •• _ ••__ •••_••••••_•••• Cm211 S \Xlo- IO ;X10-< '2X1D-'"
I 2XIO-IO 7Xl(l-' (;Xlo-" ~Xllo"

Cm243 S 6XIo-II IXlo-' 2XI0- 1' ~XIO··
I IXltr" 7XiO·' 3;<1:1'"" 2XIo-'

<:IU~H & JXlo-" "'VH'I-' ~Yl(l-II 7XIo-'
I IXIO-IO Rxio-· 3>:10-" 3XllJ--

Cm 245 S 5X10-" IXIO·· 2Xlo-11 4XIO--
I lXlo- l • 5XII1-' 4Xlir ll 3XIo-'

Cm246 S 5XW·II IXIO·' 2XICI-1I 4X10-'
I 1X 10-10 5XIO·· ~XI('-ll 3X10--

Cm2C7 S 6XIo-ll IXIO-' 2X),1- 11 4X10--
1 IXlo-l. GXIO'I oIXlo-" 2X10-'

Cm248 S 6XIo-il IXltr' 2X10-" ~XIo-'
J lXIO-il oIXlo-' ~XIC-II lXlo-'

Cm249 S IX""'" 6XIo-' I("O/'\-' 1~1~.

I IXIO·' 6XIo-' 4XIO·' 2XII}-I
D"proslum (6C\} •••••••••••••••••• 0,.165 8 3X10-' IXlo-' 9Xltr' 4XIo-'

I 2X 10-< lXlo-' ;XIo-' 4XIo-'
D,.166 6 2Xlir' IXlo-' SXICr- 4XIo-'

I 2X10-' IXIO-; ;Xlo-' ~Xlo-'E'n,'e'p'Q&D .(~____.. Es.2.i03 B SXlo-'· 7XI')-' 3XI0-1l 2XI~
1 - . ~X1&-'· iXtt""" "2Xl~' '~tlt-..

-Ea.:LHm B .sXIQ-t SXIO-< .2 X11)-1' .:! X10-'
- 'I ·-6Xlo-' SX1D-' 2XIo-" 2X10--

Es2" 8 2XI0-1l 4XIO-' 6Xlo-" IXlo-'
J ,)ll(~o-" ..4XIO-<,· ~XUt-u ,-JX!tt-t

Es25S ill '~XIo-". ·"SX1()-'li 2)(,1&-'" "3)(10-'
.' 1 4XIo-IO .sXll)-O· .IXlo-" .3XIO·.

EirtJIam (68) as ~ y '.6 Xl&-I -..:lXie-o ' ::lXI&-,. ··lIX11)--
I 4XI0-1 3XID-I IXlu-' 9XIO"

£r 171 .~ ·7)(10-' 3)(10'-' 2)(1/l'"' ~)(I0"4

I 6X10-' 3XIo-' 2X10"' lXIO"
uro\l:Utll (63) __••••••••••••••• .1 r.t1152 S 4Xltr' I 2XI0-0 I -IX 10-' , 1iXI.,.I(T,': -9o:! hrs) I 3;-':10-' =XlirO I Xl(1-' 6XIo-

Eu I~ S IXlo-' 2>:1'1"\ oIXlir"t ~Xlo-

iTfl- 13 fT'l 1 ~XIo-' =Xlo-' GXlo-" 8XIo-
1:u I~' oS !Xltr' GXhl-' IXIU-" 2XI(,-

I iXlo-' 6XIO" :X1Crl~ 2XI0'"
Eu I» S OXlo-' 6XIO"l 3)(10-'· lXI.,.

I iXIO··· 6XI~ 3XI0-' 2X10-
F.rc:um (IOO) ••••_ •••••••••••••• Ft:l2S4 B 6XIo-' I 4X lir l 2XIo-' IX10-

I 7XIo-' 4;"'10" ~XlO-' IXIo-
Fm~M :l 2XI0'\

~~~~ 1 tiXllr lO 3 XII)-. ....... lfl-· 4Yll)'"'IC :1'><10-

E
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EXHIBIT 7-2: CONTINUED

Table 1 TllbleU

~Xll.f'""'o'

2XIo-'
JXlo-'
1X10-'
\XIO-<
1X 1')-4
4Xlo-'
4XI0'"4
lXlo-'
IXlo-'
9X10'"
9XlI)o'
1XIo-'
1XIo-'
3XIll"
2XlO"'

••...····z·xiO:i
2Xlo-'
4Xlll""<
~Xl?'"

1X10-'
ZX!\r'I'
2X10-'
2Xl0""'
I X 10""'
I X 10""'
3XI0'4

"·'Xt9-'
. IXI&-'

lXIO-O
JXIO-O

'''iXt&''
2Xl1r'
2XI0""
3XI0""
~Xl"'"

'2XlO-O
lXlo-'
7Xl0'"4
'XIC'"
'1Xlo-l
SXlo-'

·;6XIQ-'
6X10-'
3X10'"
3X I 0'"4
aXIl)-<
3XIO-'

!~~~:

Isotope I

I 131

Nd'Hi

Np 237

Np,2.J9

Element (atomic number)

llg 191

IIg 203

MolybcJe12um (42) _••••. Mo 99

t'eodymlum (60) , .Nd 144

Nd 147

Njete~ (25) ...... .._~~~ .. " NI '~9

'Pb210

Pb212

Lutellum (71), _._•••••_..... Lu 117

NepluDIUIlI (113) ••_••_._••_ .......

NI63

NI~

Niobium (COIUDlbluID) (41}....... Sb 113m

I\h 96

Nb07

O_h:m (iG)••••••••••••••••_.... Os I~

Os 101m

Column I Column 2 Col limn I Cr,lumn 2

Air Wnler Air W"t~rI ~c/ml) ~C/lnJ) ~c/ml} ~C/ru1)

...·'-------------I-------~~I,--1---~-XX-llo-o_-'I· ·11---,.~'>X·'-ll-~-.,-'·--;l-Y.-.-I!r-. +.---·-~"-·-I~-...
lla!:.\u:c (;2)••••••••••••••_ •••••• UllSI u, v 1;.<:0·' 1)f 1<.r"

I iXIi~1 ~:<I!.I·" :'XI')" iXIcr-"
IIo:r:>.:urtl (Si') ••••••••••••••••••••• ,llo lG6 B ~XI!r' '.'Xllr' ;~-:JO-' ~XW·'

I 2XIU" DXlrr< ~XIl)-' ~Xlcr-I
lJ,dro:cD (1) •• _ •• _ •••••••••••••• lJ3 S ~;<II"" 1:-00-: ~XHr' :X:o-'

I ~XIC-' IX,,;·' ";."r.-; ~:-::?"I

~,-.UbI ;~:~: ,..··..;Xiil:;· ~~;t: l······"j"xi~'i
1;<1"-' 4X:o-' ~xlO-' IXH,.,

" . IXll'-' ~Xlo-" lXI('-'/ ~Xlo-'
1 ~XIV·· ~x I·,., 1;<1(>"" 2XIo-'
.' I ~)(~I"" I IXI',., :>~:I~" 4X\!r'"
J . ~Xh;" I I A ,.,. 1 ...,;~ I ::--.!'.p,
6 ~XIV·' .'\X. PrJ !a>;lll-1 .,X10".
I 3XIC""'" 3·"'1~~.1 I IV1 '-I ""X1i.~'
8 ~XI\'" 1XI'"'' kXIo-,, 1 '!XIIT'
1 2XIl~; i lOXiV-> tivHl-'" ~XI'j ,
S ~Xltrl I 5XI')-) !lX!J-1I1 :--X!~ r
1 JXlo_' ;lXI''-' I IXI()-' !X1j-'
:; 2XIlI" I Xllr" '!XI!r1i I 0::-'-.1"-'
1 1XIU" &X: ... • "XIV-' I 2)(IL"
.S 9XIo-' ex"'" iXI''>'" ;IX.O'"'
] aXII.p-; ~x;:..... I XI0-·· (.);1;'"

r ~~\~:~1'. ~~~?;.~ j :.::~l'~~ ~~l~~S aXI(-' ~XI,j-' ~;o(ll)-;'1 1 '\10-'
I ~Xlij-; P.:I.-'. ;XlU- 1 I 4X)'r'
S .-.,)Xll-'., ~XI"" LX:,j-"J :JXIO'"'

'. i '. ]U(\O"'" "'.:1)(1.-" . , :xu'" ~XI;'-'

." . '1X\&-' .. ·no.....,,..,~. "X~\rI

i . .eXI.:r' "2>:11"'1 \Xllr' ~ -X\""
" St' .. JX.l.... '. 't'XI;r': . ..I>X.:\I.,....... : .. ,2X1~

4XI~ ~X~t'" 'J' ~X!fl"'o<
S lX\~' 1 ·!xl.....f "4XI(,-O ',1 . .cXICh
13X!'...· lXIIr"·' "'XI:t-<" , .x:.:-.
S . ~X\1'-' I "11<1(11"<I tx'~ll~'1 ·1 ·;,Jx'll"".
1 . 2X10-1 ~XjO-' _ w 3XllT.
'16 9XI()-' 2'X\O" 3XI'J'" I 8XI()-4

lXIO""' 1X\o-' 3X\()-' 2Xlo-'
S IXIIr' 2X10-' 6XIo-' 6XIo-'

. I ,;Xlo-' 2>;;Q" ~"Ie ' :'>:10-'
Sub 6XIlt"4 ixlO:' •._ _-
Sub IXlo-' 3XIO" -
SlIb IXIO""' 2XlIr' ._- .
.Sub I XIO""' • 2XIo-'
S 2XIlr' .. -'·~Xio:.- 6XIo-'
I IXllr' 7XItr' 4XIO"
6 3XI0""' IXIO-' 9XIo-'
1 2X 10""' \Xllr' 6XIo-'
S I Xllr" 4XI0""' 4Xlo-"
1 2Xllr'· SXlo-' . SXlo-"
S 2X\I)-' UXI()-4 6X10'''
] 2X Ilr' 5XI0'"' 7XIo-II
S tiXlo-' 3XIo_' 2X10'"'
I ~XIo_' 3Xll)-J' 2Xlo-'
Jl . ".2XIO""' ..J.XIlr' ,'Xl(l-1
I 1Xlo-' • 'lIXID-t ':lXllt'" .
S, 1X\0-0..· ,"'XIG-"' 1XI",",.
1 4XIO""' 3XlIr' . 1X 10""'"
S 8XIO" 4XIO'"', .3Xllt"'
1 ~XIO""l . 3X\0-' ' ·2XtG-'
S 1XII)-" 6X1~ 3XIO""' .
1 8X111'"' SX11l'-' 3Xllr' .
8 1XI(l-I 9XIII"'" 4XIlr'
I 3XIII"'" IXIO" 9XI0··
S 7X I0""' , 6XI(l-I' 2Xlll'"
1 lXIO" 3XIlr' 4XIo-'
S 7X10-' 6XIO'" 3XIO"
I 2XIO" IXro-' 1XIlr'
S 8XIo-II 2Xlo-' 3XI1)-11
1 3XIO-11 '2XI(>-' IXW....
S 4XI()-' 2XIO'"' :. IXI()-I .
] 2XIo-' 2X\0-" SXlo-'
B 2XI0""' 8X10"1 6XlO"
1 IXII~ 8XIo-' 6Xlo-·
S 4XIo-IJ 9XIo-'· IXIo-lJ
I lXIO-il ~XIO""' 4XIo-"
8, 8)(!~~ 4)(!~~ ~XIo-'

S" ~XI~' 6Xlo-' ::xiJi-·
] SXllr' tiXIO'"' 3XII)-".
B 6X\l)-' 8XI.,... 2XIO"
1 3XIO" 2XII)-' 1XII)-'
S. 9XI()-' 4XIO'"' 3XI0""'
1 ~XIII-' 3X10_' :IX 10-'
5 IXlo-' IXlo-' 'XI'J'"
1 :lXII)-' IXlo-' 6X\0-'
S 6XII)-' 3XIo-' 2X1G-'
I IXl()-' 3)(111-' JXllr'
8 r,XI~"" 3XI'.... • 2Xlo-'
1 ~xw.... JXll>-' ~Xlo-'
~ ~Xl~r ZXlwJ :Xl~·
] ~Xlo-l 2XlI)-' 1)(11)-'
8 ~XIU-' ;Xlo-' tiX I1)-'
1 OXlO]-' 7XU)-' 3:(10-'

JlM4.e&lnlllllll__I8~~~I- Un.Q

,MD~

MuM

Mercury (BO} •••_._••••••••_... Ug 197m

lLd!um (4') _ _ In 113m

112 Illm

"'h' "',... ...._.....--' ~;:;-
J 1~6

1 r!~

113'2

I
I 11:)J

J .134

." "':.-u:.

.I.Jd...,., ..-:". .! JrJ~
.jl.J%
1h 'I~t

Irer. (:61 -- -1 :e M

.'e 6~

KryptOQ '(36} _. __ Kr g~m
Kr ~5

Kr 87
Kr~

L~ol!llU1ulD (~7) _.......... LIl)<\O

Lud (5:!) ......_..................... Pb 203

e
'-.

_~.~~~~-~7:;::r-.,-:-··~--7.,·~~··::!'

'" ,.

I .~ :.

'iit~a~~l.:~~~~::·._!:~~~~·::G
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EXHIBIT 7-2: CONTINUED

1'.lJlc I 1',!'lc 11
------- --------

}:kclccl (lato,,;ie lllllT.I,( r) l::.oLo~l,=, I CO~lImn 1 COlurW12 Ct.:llrun 1 C:·jll:1l112

Air "'~tl\r ~"';r "'ol[cr
,,"c'/IIIi) (;.ll.:/llIl) (),l'!'Jlll) (,.c '(c'I)

.----- -----,-IO.I~I S IXlii-' ~'Xll)·J 04.r.'(J- 1

'XI(r·
I 4Xl~r; :,XIO-: 17:1:'-' ~Xllr'

0; I\l.l S 4XHI-1 ':XIJ-: lXlLI-' f,Xlo-', I JXI· 'XIL~' ('XIII-I oX)f,.-
1'.\Ua.hllll (46) •••••••••_••••••.• _. 1't11ilJ ,; lXI,' ' I XI'I" ~,><: J-' J,~ I'.""

I JXIII-' ~X;lrl ~XI,r-' JXiO'-I
I'd lOll Ii 6xnl-' :lXII'-' 2:"; Jlr-- 'Xltr·

I 4XI')-' 2X:r:'1 lXIr,-' 7XIo-'
}'bo.phoru. (,Il••••_•••••••••••••• P 3.2 S jXIO-t ~Xllr4 2X ~L-' ZXlrr'

I ~Xll;-' ;XI\)-' :lX ~,,- 'X.O-'
l'I~I~u:::l ('0) •••••••••••••••• _•••• I't I~I S ~XIO-; 4/(10. 1 3XJ{)-' 1Xllr'

I ~XI(r-: ~;< Iu-
'

~>:III-' I).:llr'
1't 19~m S 7XIV-o ~XW.....~ :..:'XtO-' IX1,,'1

I ~)Xltr6

I
JXIO-' ~'XI'rl I XIIr'

'P119,m S ~X llr-< :'L~lll·: 2Xllj-: IXllr'
I 5XlU~5 JXIU-:

2Xli)-' I OXllr'
Pl19J S ~Xllr' 4XI;)-' :lXl0-' IXI"'"

I _XIO-' I :';'Xln-::. ~XlO-' t:< jll-'

I'blonlulU (04) .•_ ••••••••••••_.- I'u ~3S S ~XIU-" I IXI'r' iXl1r" ~):i''''':

I JX1U-:; bXIU-' IXI{)-I: 3Xlo-'
Pu 23~ S :~XIO-" lXIO-' 6X:O-lll ~Xlo-'

I ~XltJ-" bXllr' 1~Hl-11: ZXI,;-'
Pu 2~O S :!Xll>-I~ IXltr' (,Xlo-" '.Xl ..... '

I -IXlIl41l ~X1lJ-4 1XIO-" 3XIO.. •
ru~H B 9X1U- JI ;XHr' 3XIIr" :':X~l,...t

I 4X1U-' 4XIU-' I XI',...' 1 IXter'
I'u 212 S 2Xllr" I Xl:r' 6X10-" ~Xlo-'

J .XIU-:J , !'XHr4 J X!(r<= :;Xllr'
~u2J3 S .2 X 10-< lX!it-2

~~:?~: I :';XJU'""c
I 2X10" I X Ill'"' JXlo-'

P.u 2U S 2XIlJ·I: IXlil-' GXIU- It I ~XI""
I 3Xl()-1l 3XI0.... lXItr-Il I 1 XIlT-'

1'"lol1!ulll (5~) ._•••• _•••••••••••••• , I'Q ~IO S e.XIO-I. 2XIJ-' ']XIO-II ;X 1(1-'

J J.:~
I 2Xl~u 8XllJ- 1 iXIl}-I: , :lXIlT-'

l:ota~(Ul) S '2XI'.,-' 9Xl')-' 7XW-i

j dXio-4

i '1 lY.IO"' GXlo-l ~ XIO-' :X!t~'

Prdse<>dr::uium (~9)""""'__"_"1 Pr H~ S 2XIo-' ~XIlT-' ';;<10-' 3Xlo-:
I 2X10-I ~IX1O-' ~XIU-'

I
~XIIr'

l'r 143 S :lX 1(.-' IXll1'"' IXllr' :,Xl{)-'

l' ., c" I I :?XiO- 1 1XIO-: CA I0-' .':.Xl0-·' ...
IOL06,olu'" "',•••••••••• __ ••••• \ ~.u l-;; S 6XI()-' t:''< JI)-3 ?Y1f'l-' ?Xlf1- 4

1 I XIU-; bXI{)-' ~X1Q-'

I :;XIOr-'
Pm H~ S JX 10-' IX\0-' lXI{)-' ';X!O-I

J 2X1O-1 !Xlt'~1 ,XI0-' 4XI{)-'
Prolcaetl~lum (91)•••__••••.• i I'~ 230 S ·2XI0-· 7XI(}-J LXIIi-1l ~X::J-'

I 8Xl()-" iXIO·J ;;Xlir" :lXIC-t

I
l'a ~31 S IX10"" :lXiO" IXlO-1l ~XII)-I

I IXlu-" ~Xlrrl 4Xl{)-" 2X1Cr'
P, ~3.1 S ~X!;;-: 4Xin- J ~Xlo-! IX' .....•

1 1X!')-: • 3XI.)-' ~X\{)-;
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250;

METHODS

LABELING

Lecture and Discussion

NO. 8

LEN GTH 20 minutes

PURPOSE Provide information on current requirements
and recommendations for labeling chemicals .

.. . , .-:._ .",DB.JE..CTjV£S .Enab~e .the .teacher to

l)"Identify the types of information that ,should
be .giyen on labels fOI~hemicals~

2) Discuss the problems in getting people
to read and follow label directions.

3) Outline a research pr~ject for batkground
information about chemicals for labels.

'.- _..-'-"~._------------------------------

-:".:~> ,SP£C~AL

.T£RMS

INSTRUCTOR
M,A.TERIALS

TRAINEE
MATERIALS

l1CAlabeling r.ec01mnenda'ti~ns

NFPA .l.abelingrecommendations
~IOSH ~beling recommendations

Lesson Polan
Slides

Note-taking

B-1

~na~KDoard, ChalK, EraS~L

Proj ector (35mm) and Screen
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NOTES

NO. H

INSTRUCTION

INTRODUCTION

Proper labeling is one of the fundamental

aspects of a safe and effective laboratory

operation. Materials that are made in the

laboratory. in the course of exper.iments. re-

quire labeling just as much as purchased chemi-

cal.s ''tfta't''Tesideon· 'the S1:OTeroaDl sbe1.!.

is adequate identification - ~hat the material is

and where it came from. Second is precautionary

information for safe handling of all chemicals

having significant material hazard.

Purchased reagents always have either the

shown on the label accompanied by a precaution

regarding fire hazard. If the material is cor-

rosive. toxic, reactive. or unstable, other pre-

cautionary information is usually shown. Ab-

sence of precautions on the label does not nec-

essarily mean that there is no hazard, since not

all manufacturers are diligent in presenting

8-3
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such information.

Solutions. mixtures. reaction products and

other materials generated in the school labora-

tory should be labeled unless thei~ existence

is momentary. Laborat9ry glassware or bottles

containing such materials must be labeled for

identification purposes with the name of the

material, name of the person who mad~ it, and

the date 1Dade. If there is any material hazard.

an indication of the type of hazard should at

least be indicated on the label.

Absence of labels engenders mistakes and can

be very dangerous. It is not unusual to walk

into---Cl, science laboratory and see reagent bottles

~witllno. ..identifying .label. .Suchcont.ainers

'shou1.d bedi:scarderl i1llIllediately upon discovery.

-L--ah-e~s ·s-emeti'IDesb-e-c-cme i).legible from -chemi"'Cal

contact and if the label cannot be renewed while

still readable, disposal is the only answer.

The Federal Ha~ardous Substances Act, now
. 1.,~ '1J1

administered by the Consumer Product Safety

Commission, requires precautionary labeling on

all flammable, corrosive, reactive, toxic, or

8-4
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radioactive substances intended for non-

industrial use.

The U.S. Department of Transportation

requires certain shipping labels on packages

of hazardous materials carried interstate.

The Occupational Safety and Health Act

has a general duty clause requiring an employer

-,'
J..abeJJedor "1nadequate.ly hbeJ.ed Teagent:sOT

other materials could be construed ~o be a

violafion of this Act.

The National Institute for Occupational

Safety and Health has submitted to OSHA a

criteria document entitled, "An Identification

,:;Systemfor" "Occupationally, HaZardous Haterhls_··

"would "standard,ize l-abeling -for' -iRdust-ry and for

other users of reagent chemicals. This document

also recommends use of a Material Safety Data

Sheet as a means for manufacturers to transmit

hazard information to users.

Liability suits often are based on in-

adequacy of the label of a material involved in

8-5
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an accident. Good labeling practice would help

protect the teacher from such litigation.

In 1944 the Manufacturing Chemists Associa­

tion, realizing the crucial importance of pre­

cautionary labeling, formed its Labels and Pre­

cautionary Information Committee and subse­

quently published six editions of "Guide to

Precautionary Labeling of Hazardous Chemicals."

Ihe work of this Committee and its publications

have been the basis of much current legislation

and practice.

8-6
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INFORMATION ON LABELS

Labels should serve the following

functions:

(1) They should show clearly what the

material is.

(2) They should show the manufacturer's

(3) ."They.should .jJ'lrl.:i-c.a~e :.the .a.geof <!:he

material.

(4) They should indicate possible hazards

of the contents and suggest handling precautions.

Material hazards fall into two classes,

physical hazards and health hazards. The first

Jar.e. iEmediatelyev..uient: andinclurlefiIe .:poten-

, t1.'a1.~·chemi:c·al "burns;, "Teaetj:vi:ty, and explosion

."ot~tial. ·Heai.th i1a-zcrrds'are more subtle and

sometimes their effects are not evident for a

, periodo-f time. They relate to inhalation, skin

absorption, and ingestion of toxic substances.
,

The Manufacturing Chemists .Association has

adopted the philosophy that "Chemicals in any

form can be safely stored, handled, or used if

8-7

·1.86<



LESSON

NOTES

NO.8

INSTRUCTION

the physical, chemical, and hazardous proper-

ties are fully understood and the necessary

precautions, including the use of proper safe-

guards and personal protective equipment. ar~

observed. II The label should convey the neces-

sary information to, promote safe handling.

The NIOSH Criteria Document. IIAn Identi-

f!cation System for Oc~upatio~lly Hazardous

'Ma~erials,n ~ecommends tha~ the label contain

the following:

(1) The trade name or chemical name of

the product;

(2) A hazard symbol consisting of three

rectangles containing terse indications of

Teactivityhazard;

of the hazard;

(4)

(5)

•Appropriate action statements;

Emergency action ana first aid
i-f, fi.

statements;

(6) Clean-up and disposal statements

where appropriate.

8-8
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Exhibit W-8-2 in Workshop W-8 shows the

recommended wording for the three blocks in.

the hazard symbol. The rating numbers should be

put in the squares preceding the rectangles of

the symbol.

Exhibit W-8-5 and W-8-5a to W-8-5B give

directions and statements for use in wriLin~

Exhihi.t ~S-:-5i .is .a sample label. ..appro-

priate for Prussic Acid, Hydrogen Cyanide.

At times it may not seem practical to put

all of the desired information on the label,

especially if the container is smalL In this

case the instructor must use good judgment in

. ....the J.ab.eJ.. .The mos.t ..essenJ:ial J.U!mis ..the

chemical or product name. A word giving the

principal hazard characteristic may be next

in importance.

8-9
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INTERPRETING LABELS

Chemical labels are generally se1f-

explanatory. However, existing regulations do

not require that all chemical labels contain

complete information. Commonly an explanation

of the hazard presented by a particular com-

pO\lncl is handled by a phrase such as "avoid

skin .cDn.t.ae1:.. " "avoid inhalation," or "keep

away from fire, sparks, and open flame." While

these statements may apprise the user of the

general hazard involved, -they do not necessarily

indicate the degree of hazard.

Laboratory workers become innured to the

,
phrases ~favoia sldncontact" and '''avoid inha:1.a-

"~ tion of .v.apor ~~l '"They are Tarely ~a'Ppreci'ated

and routinely ignored. After sJ'ending tillle

working in the science laboratories, students

may acquire a ~imilar lack of concern for the

health hazards presented by chemical reagents.,

Assigned research into the actual health effects

of chemical reagents to be used in laboratory

work should be an important part of any

8-10
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I

I

Labels used on mixtures of chemical re-

agents or solvent mixtures can also be inade~

quate. Generally only the primary components

will be listed. Minor chemical compounds

which may actually be more toxic and present a

greater danger to the user may be ignored.

-ch€JJlicals for'-SCi-enc~ laboratory useshou1.d

make a practice of requesting the material

safety data sheet from the supplier or manu-

facturer of the chemical. The material safety

data sheet is a form which most manufacturers

will supply and which contains relevant informa-

non .abou:tfhe pbysj.ca1 and tmd..cologi:caJ.

.. .material ..saf~y ..daJ:a .sheet .will contain inf.orma-

tion about minor components or impurities that

is lacking on the' label.

There are no laws or regulations that re-

quire a mculufacturer or supplier to furnish a 1

material safety data sheet for his or her

product. However, most of them will do so.

8-11
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A typical material safety data sheet is

presented in Exhibit W-8-3in Workshop W-8.

Some chemical labels are now using a dia-

mond shaped diagram as a shorthand method of

informing the user of the dangers presented by

the particular chemical. Exhibit 8-1 presents

a typical diagram. This diagram is based on a

hazard identification system proposed in the

pub~tiDIl"Recommended System fOT the Identi-

fication of the Fire Hazards of Materials pub-

lished by the National Fire Protection Associa-

tion (NFPA 704-1975)

The diagram is divided into four segments.

The top segment indicates the flammability

..'

me :react:'irlty~';'-~'.bottom" segment: .is .used'to

I,
. I
I I

i ,

I '; I

•

"-

user should be aware of. For example a Wwith

a line through the middle indicates unusual

reactivity wHh water. Oxidizing chemicals are
'. .. t'. '~':'J~, ...,.... '., ~. ~

identified by an OXY in the bottom segment' and

radiation hazards are identified with the

radiation symbol.

8-12
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The degree of each hazard is indicated by

. a number in the appropriate segment. The num-

ber scale ranges from a to 4 with materials

designated as 0 presenting little or no hazard

in that particular category. Materials with. a

4 designation are extreme hazards in the cate-

gory so designated.

. .,The ...heaJ.th..bazax-d-designations .,;rcl-er..onl.y

to· the ±mIlled.i.ate., - acute £ffec'ts "Of ~xposuTe to

the chemical. The chronic, long term health

effects are not taken into account.

For the health hazard category, the left

segment, the numbers have the following mean-

ings.

A4 . j nd j ca.tes.tha.~ ..a £eJJ ..wbi.£fs..of. ihe .£as,

Dr va,Por or ..skin conuc:t :w.i::th asmal.l~

'Could 'Cause death. ;0nlysp-ec'ial protective

clothing designed specifically to protect

against this particular hazard .sholildbe worn

by persons entering an area where exposures

are likely.

A 3 indicates that the material is ex-

tremely hazardous to health, but areas may be

8-13
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entered with extreme care, Full protective

clothing and self-contained breathing equipment

must be worn in areas where an exposure is

likely.

A 2 indicates that the material is

hazardous to health, but that areas may be

entered freely with a self-contained breathing

. apparatus •

• ..A 1 indica2:es "that the 'lllaterial is

only sligbt:'ly nazardous to nealtb.

A a indicates that the material presents

no greater health hazard under fire conditions

than ordinary combustible materials.

Exhibit 8~2 presents the explanation of the

,All chern] ca ] s .andsalvenu" «!Spedi' Uy,

~e :with ha.zar4 I atings o£ 2 or .higher in

any categor.y, should be carefully controlled,

well labeled, properly stored, and discretely

their hazard properties are understood and

precautions are heeded.

8-14



LESSON

NOTES

l .~..' ",

NO.8

INSTRUCTION

REFERENCES

MCA "Guide to Safety in the Chemical Laboratory,"
Van Nostrand-Reinhold, N.Y., 1972

Steere, N.V.; "Containers and Labeling" in
Handbook of Laboratory Safety. N.V. Steere, ed.
Chemical Rubber Co., Cleveland, Ohio (1971).

"Guide to Precautionary Labeling of Hazardous
Chemicals, Manual L-l," Seventh Edition 1970,
Manufacturing Chemists Association, 1825
Connecticut Ave .• N.W., Washington, D.C. 20009.

,,~ "An Identjfication System .for Occupationally
1iazardous Materials, A Recommended Standard ,~.

- ."
.National Institute forOccupationa] Safety ana
Health, 1974. HEW Publication No. (NIOSH) 75­
126. For sale by the Superintendent of Docu­
ments, U.S. Government Printing Office, Washing­
ton, D.C. 20402 ..

"Recommended System for the Identification of
fire Hazards of Materials" NFPA 704-1975, National
Fire Protection Association, 470 Atlantic Avenue,
Boston, MA02210.

, "FederalHazar.dDus ~ubstanceSAct Regulations,,"­
'Codeof Federal Regulations 16.. P,arJ: .1500., .1974.,
.lJ.S•.Gov.er.nment Prin.ti.ng Dffice..• Washin.gwn., .D.c.
20402.

c.
.'

.,',.

8-15

.1.94<



· e



EXHIBIT 8-1. HAZARD DIAGRAM
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~~ SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

METHODS

HANDLING GLASSWARE

Lecture and Discussion LENGTH

NO. 9

30 minutes

PURPOSE Emphasize the need for establishing proper procedures
for handling, storing, and disposing of glassware
in the laboratory.

__ ,,-DBJ£CTJV.ES Enable the teacher to•••.

-: '~~ :'~-,J:) -,r,( ;-·Lis~ '5 ,,-reconnnendations "for the -saf-e -.s~orage
,~f laboratory glassware.

2)

3)

Discuss factors to -consider in selecting
glassware for the school science laboratory.

Use proper procedures for cleaning, cutting, and
disposing laboratory glassware, as well as other
handling techniques.

',' :;.-C:;S'""C"~':""'''. -

INSTRUCTOR
MATERIALS

". ';",

TRAINEE
MATERIALS

.Borosilicare ..glass
'Con~aminant:-"hee:g1:ass
'Soda-1:i1lle·'g~'3.sS

Lesson Plan
Slides

. '" - .,~,

Note-taking

9-1

Chalkboard, Chalk, Eraser
Projector (35mm) and Screen

1.97<
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INTRODUCTION • . . . .

RECEIVING AND STORAGE

SELECTION OF GLASSWARE

Types of Glass

Corrosion Resistance

Thickness

Special Precautions •

GLASSWARE MANIPULATION •••

. > Cutting·Df'Glassware

Insertion in Tubing and Stoppers

Cleaning of Glassware

Disposal of Glassware
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LESSON

NOTES

Material of construction

_ .. ~ ,'.

Disadvantages of glass

NO.9

INSTRUCTION

INTRODUCTION

One of the most common materials of

construction in the high school science labora-

tory as well as any type of science laboratory

is glass. The great majority of containers

used in science laboratories are made of glass.

Glass is an excellent material of construction

"

. '.because i:t 'is -rela'tivel:y, ~em;ive~ bigh):y

. resistant to ehemical at:t:.ack~ -easily ·cl.eaned. '

and non-contaminating. Glass has one big

major disadvantage that counterbalances all of

its advantages in the science laboratory.

It breaks very easily. When it breaks, it

produces extremely sharp edges and points

9-3
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NOTES

Cracked pieces

Storage

Recommendations

NO.9

INSTRUCTION

RECEIVING AND STORAGE

Like any fragile equipment, glassware

should be carefully handled upon receipt.

Broken glass is frequently found in containers

being unpacked. Instructors and students alike

should assume that broken glass may be present

when shipping cartpns are being opened.

Upon receipt each carton of glassware

for cracked or nicked pieces. ~hesepieces,

if not replaced, may fail during use at some

later date.

Special attention should be paid to the

storage of glassware. Glassware should be

designed .-toy ··ttli~ "'PUTpose. -The-edges -of "the

shelvi!s shou1.d have a rim of sufficient hi!i.,gbt

to prevent the glass pieces from falling off

the shelf. The following recommendations, if

implemented, will provide a safe glass storage

area.

(1) Light pieces of glassware should be

stored on upper shelves and heavy pieces on

9-4
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NOTES

:BCA .{~972)

NO.9

INSTRUCTION

lower shelves.

(2) Tall pieces of glassware should be

stored at the back of the shelf and short

pieces near the front.

(3) Glass pieces on the highest shelf

should be reachable qy all parties without

resorting to a stepladder or stool.

sttJred "in a ~Dri:zontal1'ositiun. and no

piece should protrude over the edge of the shelf

(5) All aisles in the storage area

should be kept clear of obstacles and debris

at all times.

:~e1.et:t'i:n~ .ogiasswar-e -fOTlaboratOTY "UeeQs.. ··'flome:

of these are:

(l) The purpose of the glassware;

(2) The quality of glass required;

Glassware is not all composed of a

homogeneous type of glass. There are different

types of glass with different physical and

9-5
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NOT~S

Soda-lime glass

-]3orosillc:a~e81ass

NO.9

INSTRUCTION

chemical properties. There are thin, inexpen-

sive soda-lime glasses which can be thrown away

after a single use, and there are expensive,

pure silicon dioxide glasses for corrosive, high-

temperature applications.

Types of Glass

There are many different types of glass.

They are differ-en{:{'at-ed "'by·'-the'i:'l" ·-C'_~emh.":al

compositiOll and ·thennal t:Teatment. In the 'high

school science laboratory there are two glasses

that are important: Soda-lime glass and

borosilicate glass. A typical soda-lime

composition is silica - 72%, soda - 15%,

magnesia. - 10%. Ci]um1na - 2%. andmisce11a.neous ,.

oxiaes - l~. BOTosI2icate glass is xormed

soda-.lime mixture. The .glass .thus fonned

has excellent chemical and heat resistance.

The common laboratory glasses -Pyrex ana

v..:..-.", ... ... _,... L..,..,_-.. ... ~'51-1,...';::It-a r.1~,.. ..... r>.,...
:. ,. ~ " ~. , .' - , '. - -" • '<, ••','

Corrosion Resistance

Silicate glasses are affected to some

9-6
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degree by most laboratory solutions. The fol-

lowing glass-corroding Leagents are listed

Glass-corroding
reagents

in decreasing order of effectiveness:

hydrofluoric acid, sodium hydroxide, sodium

carbonate, ammonium hydroxide, phosphoric

acid, and sulfuric acid. Hydrofluoric acid

and hot phosphoric acid are so corrosive to

g1.ass.t:1tat:ineyshould never :be put in ',glass

containers.

Thickness

Glass apparatus comes in varying thick-

nesses for various purposes. Where thicker

glass is r '''I'' i , 0,1, in vacuum and pressu·re

a.pplications" .ix should .b€ -.ldsed~

'Spec'i'al.."Prec'au"t±ons

EctT1i-er, it ",asl!Ienti-oned that incoming

glassware should be inspected for scratches

and nicks.

, ~ '.'~ ~- ;,\. .', •
Localized impacts from sharp obj ec.ts, scratches,

The failure of glassware is almost

I always initiated at the surface of the glass.

Failu~e of glass

and localized heating can all put extremely

Smith (1971) high local stresses on a glass surface. Total

9-7
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NOTES

Personal protection

~utting t€chni~ues

NO.9

INSTRUCTION

failure can quickly occur at one of these high

stress locations. Glassware that reveals sur-

face nicks and scratches under visual observa-

tion should be removed from service.

GLASSWARE MANIPULATION

Cutting of Glassware

"Nearly all glassware cutting in school

science lahoxaUlrusin170111esglass rods "r

tubing. Tubing and rods are readily cut by

-making a straight~ clear mark on the glass

surface a"t the place where the glass is to

be cut. The individual doing the cutting

should be wearing leather gloves and eye

... ~ '\loth "i1ands __ 'one" 'On ~eact1 "ide-.af '~ne f;cnre

maTk.. and ·tOE' ".tbumbs aTE' extendt:>d :md pl.aced

against the g1ass tubing or rod opposite the

score mark. The rnd or tuhing should be hent

toward the body thus putting the scored sur-

face in tension. The rod or tuhing should

break cleanly a t tIlt' scnre mark. TIll' cut

ends should be fire pn1i~lll'd tn elimin:1tl'

9-8
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any sharp edges.

Cutting glass tuhing Hnd rod is

basicallv a very simrle hut verv dClngerl'\Is

procedure. The hands must be protected ve1"\"

well if injuries are to he avoided.

It is very easy to break .glAss tubing or

'TQds when inserticng- j·t into a lw'1e bore'd

into a Tubber or cork, 'Sto,!,per. Befclre anv

tubing is inserted, care must be taken ttl

ensure that the hole in the stopper is h~red

to the correct size. Glass tuhing will not

·penetrate a stopper just .becAuse the stopper

bas a· hole in it. The diameter of the hole

.sho.uldbe -slightly smaller than the diameter

'of 'tne .gla"SsTod ·or tubil1g.

Lubrication of tubing

large size disparity. excessive force may be

necessary to force the glass piece through the

stopper. When excessive force 1s used is

t!."'c~Jble --1_0';' hig~l~;, 1ikely to f)C~1}t:".•
:

Glass tubing should be lubricated with

water or glycerine before insertion into the

rubber stopper. The individual doing the

9-4
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NO.9

INSTRUCTION

insertion should always wear gloves, preferably

leather gloves. All forces used to insert the

tubing should be directed along the axis of

the tubing. Glass tubing or rods should never

be subjected to bending or flexing forces

while being inserted into a stopper.

When inserting glass tubing into

rubber or plastic tubing, many of the pre­

c.autions~iscussedabove should be ~bserved.

The glass should be lubricated before insertion

into the rubber or plastic tubing. The

rubber tubing should be cut at an angle before

the insertion of the glass piece. The angled

cut allows the rubber to stretch more readily.

Cleaning of Glassware

.. FDr JDDS.t high. school ;science _expex.:1JDents~

laboratory glassware can be effectively cleaned

by using anyone of a number of laboratory

detergents available for that purpose.

to-remove residue can be soaked in a detergent­

water solution, rinsed with tap water and

distilled water, and then air dried. It

9-10
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INSTRUCTION

may be nec~ssary to rinse glassware cleaned

in this manner with a dilute acid rinse to

remove all of the detergent from the surface

of the glass.

If totally contaminant-free glassware

is required, acid cleaning of the glassware

may be necessary to remove all trace contami-

"detergent solution as was discussed above.

The glassware is then soaked in a solution of

sodium dichromate and sulfuric acid. The

soaking period may vary depe~ding on the

exact purpose for which the glassware will be

-and -ui:'5ti:r1:ed-wateT, "-and -a1.1:oweo "1:0 -a'iT "cttry' •

Other acids~ concentrated nitric and

concent~ated hydrochloric, can be used to

replace or supplement the sodium dichromate-
'.:. I -;' ,~ .'.,. "," . " . .'- .-.: ... ~ :

sulfuric acid cleaner where necessary. The

instructor must realize that the acid cleaning

procedure can be extremely dangerous to the

9-11
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Personal protection

NO. 9

INSTRUCTION

students and to the building fixtures.

Students using this procedure must wear

the full complement of required personal

protect~on: safety goggles, face shield,

rubber gloves, rubber apron, and lab coat.

They must use extreme care to avoid splashing

themselves or others with concentrated acids.

They must not discharge excessive quantities

4)£ concentrated acid inCo the -sink drain

without taking the proper precautions. Any

acid flushed down the drain should be diluted

with copious quantities of water.

Disposal of Glassware

Erok.en glass should. be disposed of :in B

specia1.ly marked coIitalner set aside for tilat
\

purpose. .It should not be dis.posed of. in tile

normal trash receptacles3 as janitors and clean-.

ing personnel can be injured by broken glass in

unmarked containers. When breakage occurs the

with a wisk broom into a dust pan. The small

particles are then removed by wiping the entire

area with wet cotton swabs.

9-12
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SAFETY IN THE SCHOOL SCIENCE LABORATORY, (250)

METHo.DS

BIOLOGICAL AND ANIMAL HAZARpS

Lecture and Slides
LENGTH

NO. 10

30 Minutes

PURPOSE To provide an overview of desirable safety and health practices
in science laboratories that perform biological studies

1.)' "Recagni7.e BOUTces ofllazaTds 'in thebicilogicallaboratOTY

: . 2) "Develop evaluation (measurement) techniques for
microbiological hazards

, 3) Design safety and health program designed to minimize
these hazards

.,.C<..;.,.-,.,. _

Microorganisms
~'lpi<pe·t

. , 'Syri.'U"56

Inoculati:n-g"l1m'ps
Embryomated
Pathogenic

·i.','

INSTRUCTOR
MATERIALS

35 mIn slides

TRAINEE
MATERIALS

Note-taking

10-1

Projr~c!::or (35mm) and 'Screen
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NOTES

Phillips (1971)

NO. 10

INSTRUCTION

INTRODUCTION

As early as 1893, cases of laboratory

acquired infections occurring in research labs

were recorded. Cases still routinely appear

today in the scientific literature. Micro-

organisms, like toxic chemicals, are a definite

bazard J:D pexSDD.S perfDrmingbio~ogic experi-

handJing techntque.s,and -may require Epecialized

laboratory equipment. Instructors must be

aware of the hazard presented by infectious

agents and the possible sources of infection

present in the laboratory. Biological experi-
4

mentation offers a unique ,and interesting

exciting.

10-3
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INSTRUCTION

OCCURRENCES RESULTING IN
ACCIDENTAL INFECTION

In approximately 80 percent of all labora-

tory-acquired infections, the cause is unknown.

It requires such a minor mishap to release

pathogenic microorganisms into the air that

piDning down the exaC.t time and operation re-

sponsible may be impossible. In the 20 percent

. ~fJaboratory infection cases ~or ~ich the

causes are known, there are five causes which

appeared most frequently. These are:

(1) Oral aspiration through pipettes;

(2) Accidental syringe inoculation;

(3) Animal bites;

«4) C'Spray -"fTom 'syringes;

"(:5) Cen.trlluge.acciiients.

Other common cuases of laboratory-acquired

infections .are' cuts or scratches fromcomtaminated
,

glassware, cuts from animal autopsy instruments,

and the soillin? or droo?ing of pathogenic CUl-l

tures on floors or table tops.

Laboratory aerosols which enter the body

through the respiratory tract are known to be

10-4
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sources of infection. Spray from syringes,

centrifu~e accidents, a film of culture breaking

on an inoculating loop, and a surface bubble

breaking when a culture is stirred all give

rise to aerosols which can readily enter the

body.

Another common source of infection by

mcroorganismsisconurt,,n1:h ,1.abO'Cattrry ,cmi-

mals. Labora,tory, ..animals tt.ansmit pathogenic

microorganisms to humans by bites, scratches,

generation of aerosols, contact with the animal,.

and contact with a contaminated cage or bedding.

This information is presented to form a

basis fo"t' proper handling ,of pathogenic organ-

isms. ''It "is strongly Te"C~ended ,tha't 'path&-

, ..genic .DIganj sms not be In.troduced .,mto .a .s.ciwo~,

science laboratory experiment. Tt is recom-

mended that only sterile biologic fluids and non

pathogenic microorganisms be obtained from repu-

table scientific supply houses.

If laboratory animals are to be used, they

should be obtained through licensed experimental

animal suppliers and should be housed and

10-5
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cared for SQ that they will not acquire in-

fection' during experimentation.
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INFECTIOUS AGENTS

Nearly all groups of microorganisms have

some effect on man. Exhibit 10 - 1 presents

the various groups of microorganisms and some

of the diseases in man for which each group is

responsible.

Each group listed is responsible for many

, 1Ilorediseases than 'the .few" listed. : There ,:is '

nogrDup .of microroganisms t~doesno~~Dn~

some pathogenic members. Consequently experi­

mentation which may involve microorganisms

either directly or indirectly must be strictly

controlled.

10-7
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EVALUATION OF MICROBIOLOGICAL HAZARDS

Like other aerosols, microorganisms can be

collected fTom the air throu&h ~he use of a

number of air sampling procedures. Microorganisms

can be collected by impingement in liquids, im-

paction on solid surfaces, filtration, sedimenta-

tion, centrifugation,-andelectTostatisc~recipi~

tiona They- must then be cultured in tr~tiona.l

fasbion 'fOT -iaentUication and lluan~Uicat:um.

<- -,
-, -,

;

~'

-- -~

...

10-8
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PROPER LABORATORY PROCEDURES

General Precautions

The same general precautions that are

required in any science laboratory using hazard­

ous chemical compounds are required in any

laboratory in which microorganisms are studied

or used. The'following p'recautionsmust 'be

observed.

(1) No food or drink should be stored.,

taken into, or consumed in the laboratory;

(2) Only authorized employees or students

should be allowed in the laboratory;

(3) Students and instructors should wash

theiT 'hands thoroughly hef'O"re l-eaving "th-e

~ :.laborawry;

(4) ~moking should not be permitted ±n

the laboratory;

(5) Extraneous items such as books, coats,

and umbrellas should be left outside the

laboratory;

(6) Protective clothing should be worn

where necessary, and should be carefully disposed

of ..

10-9
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These general precautions are designed to

minimize the possibility of accidental infection

of both the laboratory personnel and of any out-

siders who come in contact with them.

Specific Laboratory Procedures

A number of specific laboratory operations

which deserve special attention when micro-

organisms are involved will be covered beiow:.

Pipetting

The greatest hazards of pipetting are

(1) the production of aerosols, (2) accidental

,,In,gesJ:..i.ml .of.£.luid~ ,..and (3) -c',ontamioati:on ..of.

",ti.e .:mouthpiece. liazards {2} ..and (3) ,.can.be

remedi~ by using a pipetting bulb 'or 'Other

device available. The mouth then does not have

tobe anywhere near the pi,pet. Hone of these

I devices is not availab1e,the pipet should be

~-,.._-.~I, ~. -' -". -',-,-~ ,,~--- ~"';-",
l-.!..~-oo,~J :.:-,-t~~ ~.:..-;;,:;,,-,,;~.":":_::'''':''':'<~::': ""L __ :.,:!~:..:._ i.~..,.;:'.::.:.. :.!-.-

the mouthpiece. PLugging the pipet with cotton

is recommended even if a pipetting device is

used.

10-10
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INSTRIjCTION

Pipets should be handled carefully to

minimize the hazard of aerosol generation.

The pipet should never be used to bubble air

through a contaminated liquid. Liquid should

never be forcefully blown out of the pipet.

The pipet should always be discharged, if

possible, with the tip below the surface of the

tamjDa~-edpipe~s-should-be immersed in a

germicidal solution, and tben autoclaved before

reuse.

Syringes

_-- _Xhe ha.za.rds which are common to syringe use

Accidental inoculation must be ~arefu11y

guarded against. If animals are to be inocu1aarl

care must be taken .to restrain the animals and

-/•

..... ',
prevent them from bumping the syringe.

, . .:,~~i ~".:., _,:~.,.... , "; ... ,,' '..... w~ - •• :';,,:. :G

Only syringes with locking needles should

be used for work with pathogenic organisms. If

a non-locking needle should happen to come off,

10-11
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a very hazardous aerosol can be generated.

Ideally, disposable syringes with a perma-

nently affixed needle should be used. Excess

liquid or air bubbles should be expelled

vertically from a syringe into a piece of cotton

moistened with a disinfectant. A syringe should

never be used for mixing liquids by forcefully

expelling a liquid from the syringe into another

liquid. When a syringe is used to transfer one

liquid to anotber_, the tit> of the syri'nge should

always be placed below the surface of the re-

ceiving liquid beJore -a liquid is discharged •

After use, syringes should be placed in a con-

'tainer of disinfectant and then autoclaveq.

should never touch tbe needle and bub or the

shaft of the plunger. These areas are often

contaminated in normal-use .

...; - .. ~ -- ,

Inoculating Loops

Inoculating loops must be used with care.

'\

The film held by a loop may break and cause

10-12
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substantial atmospheric contamination. A hot

loop may cause a li'quid to spatter when it is

inserted into it. When a contaminated loop is

inserted. into a flame for sterilization, an

aerosol may be generated by boiling and vola-

tilization of the material before the flame

can kill all pathogenic microorganisms.

by inoculating loops because of the possible

production of aerosols. Loops should be al-

lowed to cool before insertion into liquids.

This may require the use of more than one loop

so that as one is being used others are cooling. ,

Whenever inoculating loops are being used,

,
1:oop, agitating 1.iquiiis - 'mUst 'be avoided.

Centrifuging

Centrifuges are commonly used in science

laboratories to separate cellular material from

the suspending liquid medium. If the cellular

material consists of pathogenic microorganisms,

10-13
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exceptional. care must be taken with all phases

of the operation.

Glass tubes used to hold cultures may break

in the centrifuge. This may result in large

numbers of microorganisms being spread through-

out a laboratory. All glass tubes used in the

centrifuge should be carefully inspected for

cracks and flaws before 'use.The inside of the

-JDe.ta.lcenttifuge cup should be inspected £Dr

roughness also before use. One way of minimizing

the effects of tube breakage is to fill the space

between the glass tube and the metal cup with a

germicidal solution. If a tube does break, the

germicidal solution will tend to nullify the

'-eff-ects of the br-eakage~

l!andli.D.gEllibryonated '"Eggs

Eggs that are infected with viruses can be

extremely da~;;~rous. The inoculation procedure

·1 , i. ". . it,selJ ,;can generate ia hazardous aerosol in many,

ways. The infected egg contains an extremely

concentrated virus population. The egg shell

provides little protection and is readily

10-14
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breached. Infected eggs should be handled only

in a ventilated safety cabinet.

Safety Cabinets

Microbiological safety cabinets are

specially designed fume hoods for use with

pathogenic microorg~nisms•. They may be designed,

__ 'with.a..small t>pen work area or with aU)t:alJ:y

enclosed work area. Air veloci~ .across the

open face should be greater than or equal to

200 feet per minute. All air exhausted through

these cabinets must pass through an absolute

filter before it is emitted to the atmosphere.

It is recommended .that all operations involving

pathogenic organiS1lls -be <perfonnediDa'safety

cabineL

··The Occupational Safety and Health Adminis-

craLiori \OSiiA) OJ: r:il~ G. 3. Ut:f>ciL L:1l1e.nt 0f Lcli.lIJi::

20 CFR 19l0.l45(j) requires the posting of a biological hazard

warning sign to "signify the actual or potential

10-15
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presence of a biohazard and to identify equ~p-

ment. containers" rooms~ materials~ experimental

animals~ Dr combinations thereof,. which contain

or are contaminated with, viable hazardous

agents."

The term "biohazard" is defined as meaning

only those infectious agents which present a

r'isk or potentIal. risk to the ,well-being of man.

Exhib.iL J.0-..2 ,.,r.esents.the recommended bi(r­

bazard warning sign. The symbol d-esign must he

colored a fluorescent orange or orange-red color.

The background color is optional as long as it

presents sufficient contrast to the symbol.

:Experiments invnl.ving observation of human

blood cells or blood typing necessarily require

a source of human blood. Blood letting experi­

mentscan be very safely conducted if the
o

, "

(1) Conduct the blood letting experiment

in a neat, clean and sanitary facility.

(2) Only the instructor should perform the

10-16
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puncturing of the student's finger.

(3) Cleanse the area to be punctured with

soap and water and rinse well. Then cleanse

with 70% isopropyl alcohol and dry with sterile

cotton or gauze pads.

(4) Puncture finger with sterile, dis-

posable lancet.

K(S) -1lOla finger over a clean -microscope

slide and ~et blood drip onto _slide making .sure

there is no contact of the two.

(6) Cleanse finger with alcohol again upon

completion of sample collection.

(7) Hold sterile gauze or cotton on area

until bleeding stops or about 3-5 minutes.

Tf these few suggestions are followed, a

Miscellaneous

When tubes containing cultures are agitated,

, - . "~

care ~h~uld'6e- t~ke~ to avoid contaminating the'

tube caps or cotton plugs. If the closure is

contaminated, an aerosol can be generated when

the cap or plug: is removed

10:...17
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Care should be taken in handling culture

tubes and petri dishes that are stored in

incubators, refrigerators, and freezers.

Broken tubes or dishes in any of these storage.
devices can result in rapid dissemination of in-

fectious aerosol~. It is a good practice, if

possible, to place glass culture containers in

a secondary, unbreakable conta'iner.

If pathogenic microorganisms"ar~going .~o

be used in 'a school science labOTattrry, there

must be some facility for sterilizing or dis in-

fec ting laboratory equipment. All mate·rial used

must be sterilized even if it is going to be

disposed of. Sterilization and disinfection

.procedures ~.er.ecommended.even··wj:tb nOD <path&-

genic organisms_ ..Beat is considered'::o ..be .the

most effecti.ve steri1.i:-zing a"gent~'~cnne gases Call

be used for sterilization purposes, but they re-

quire .careful handling and may ,present dangers

themselves. Liquid disinfectciui:s or germicidal

e,

'. I

agents genera:Lly nave ·.1.~m~L~O e.I:.Lt::CL~vent:Sb and

should not be relied on for complete steriliza-

tion.

10-18
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ANIMAL CARE AND HANDLING

All animals used in experimental research

should be treated in a humane fashion. The

animal care facilities should be kept clean,
i

vermin should be controlle~, wastes must be re­
i

moved, and the concentration of pathogenic

~DDXgani.sms .kepJ: J:oa mjnjmum.

'::, AnSmals um!::ontt.ac~:diseases hom' human

beings. Such diseases as salmonellosis,' in-

fluenza, tuberculosis, and infectious hepatitis

can all be transmitted from man to animals. Any-

one working with experimental animals must qtay

away from them if they are infected with any

disease-causing meroorganisms.•

'Conversely human 'beings can contract

.. D111Der.ous ..diseases .£rmn inf,ec!:ed ,animalos.. J'R- :

fected animals can transmit disease to healthy

animals. Any animal suspected of being ill

should be isolated from other animals.

Ardmcl1s shmll.et, be handled ver.y careft:,lly.,

Students and instructors should never place their

bare hands in an animal cage. Gloves should

always be worn when handling animals. Cages

10-19
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should be sterilized before and after placing

animals in them. All feeding devices and

bedding materi.als must be sterilized as welL

Access to anilllal care facilities must "be

strictly limited to those individuals directly

concerned with their care.

Ie
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EXHIBIT 10-1: MICROORGANISMS AND THE DISEASES THEY CAUSE

Microorganism

Bacteria

Viruses

Fungi

Rickettsiae

Protozoa

" +-I ...., ~,-,'.-.

10-22

Human Disease

Diptheria
Tuberculosis
Rheumatic Fever
Pneumonia

Chicken Pox
Measles·
Mumps
Poliomyelitis

Athlete's Foot
Systemic Mycosis

Typhus
'Q. Fever
Rocky 'MountaIn Spotted rever

Schistosomiasis
Malaria
Giardiasis
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-- EXHIBIT 10-2: BIOHAZARD SIGN

CAUTION

-.-,_., "',.,'._--------------------,

Visitors and Personnel not Assigned to this
Area Contact:

-~,-~---------:---~-----

Elt: B.for. Enterlnl.

10-23
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SAFETY IN THE SCHOOL SCiENCE LABORATORY (250)

METHODS

VENTILATION

Lecture and Discussion LENGTH

NO. 11

30 Minutes

PURPOSE To provide general information about the characteristics,
requirements, and testing of laboratory ventilation.

".' l}.-I-deItti£:y thepriocipaJ.. eJements of .a local .e.xhaU5~

ventilation system.

2). Inspec t the present system: in the school laboratory
in. order to determine its efficiency.

3). Reconunend needed improvements to school administrators.

- ,;C·. '.,"'-'''-~=- _

"_"Local .e.xha.ust: .vent:il.ation
. ..Faceve1Dc.it:y

'Vel.ome'teT

Direct-reading meters

.,Mak€-up .3.ir
,:I'hr.eshol.dl..il!li.r ..1Talues -?;:t'L17)

INSTRUCTOR
MATERIALS LeSSQn Plan

Slides
'35mrn Projector

TRAINEE
MATERIALS

No te- taking

11-1

Projection Screen
Chalkboard, Chalk, Eraser
TLV Rooklets, when available
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INTRODUCTION

leating, ventilation, and air conditioning

systems are integral parts of school building

design and are often much more suitable for

~rdinary classrooms than for laboratories. In

~n older school, steam radiators and window sash

" .J:ODStit:ute a s:iJnp~e arrangement. Innewer
, .
: =.: lbuil1ii"ll"6s-e~l~~iT-'hand1'i:ngsystelllS' 'are

~o~nly utilized.

In recent years energy conservation object-

·ives favor recirculation of building air with

~inimal exhaust of fresh air intake. A

~entral ventilation system may function to

,.~.tIibute~ndesir.ablegas or vapor spilled

... pI released ..in the 1.abora.tory area unless effec-

.. ltiveiso1a~itm and local ventilation ,are.prov:ided_

Local exhaust ventilation taking suction as

Inearas possible to the source of release con-
,

Istitutes the most energy .efficient as well as

fume hoods and ventilated cabinets are commonly

tilized in laboratories to achieve local re-

oval. Conversely, the task of dilution or

11-3
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replacement of contaminated air by sweeping with

large amounts of fresh air may be difficult,

~low, expensive, and energy wasteful.

This discussion will be primarily addressed

to means of achieving effective local ventilation

within the laboratory. The objectives of such

~entilation systems are:

To remove flammable vapor or gas ~nd

~hu£ ~~d\:lce ~he 'Po.ssibili't'yof f~e :or

explosion.

2. To remove toxic gas, vapor, or dust

and thus reduce the possibility of

harmful effec ts.

3. To remove undesirable odor even though

it 1lIa}'be1:'elative1.y 'barml£ss_

4.- -"ToreiIlO:v:e beat and humidi~ :gen~a'tea

in tR.e laboratory (or shop).

LOCALEXHAUSTVENTILATIO~

__J-'_ j'.. '

Exhibit 11-2 consists of three principal elements: a motor

driven blower, ductwork to and from the blower,

nd a hood or enclosure at the source of the
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Face Velocity

contaminant. The ent~re system must be well

designed if it is to perform properly. "Indust-

rial Ventilation" a book published bienniaily

by the American Conference of Governmental

Industrial Hygienists is an excellent but

inexpensive source of design information •

ThelaboTato'Ty tl.ood, 'usually purchased

from a manufacturer of laboratory furniture, is

the enclosure which is expected to capture all

gases or aerosols released by materials placed

within it or op"erations .performed in it. Capture

. __ depends upon.f"ace velocity.. but can also be af-

fectedb'y~he-hoca J.o~tiDn in .the room and

by the hood. The face velocity or average speed

of the air entering the open face of the hood
/}

should meet the following criteria:

Ex}-.ibit. 11-1'· feet rer

Moderate to High hazard 150 " "

Face velocity is related to blower capacity by

the formula:

11-5
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Face Velocity (ft per min) =

Capacity of Blower (Cu. ft. per min)

Hood face opening (sq. ft.)

Thus, if a higher face velocity is needed, the

hood sash should be partially closed. In fact,

with a velometer to measure face velocity it is

feasible to mark off sash positions for various

face velocities. If readings are consi:s~-ent but

too low, a stop may be installed on the sash ,.

track to prevent opening too wide. If a hood

does not have a moveable front sash, a sheet of

plywood or rigid plastic maybe hung over one

side to reduce the area of the opening.

-Hood effiCIency :is .also aepenOeD.t on.plaee­

~ent in the l_aboratoTy. If "'t'he 'hood 'is 'located

~lose to a door. dIaf~s will.D.ft.en..ca.use.-s.eriollS

~rob~ems with the airflow patterns in the hoods.

Even the disturbances in air flow patterns re­

sulting from people walking past the front of
c. I

he fume hood can reduce the efficiency of the

oodo

11-6
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Blowers

Each hood is preferably served by its own

blower, properly selected for delivery and pres-

sure drop characteristics. All blowers should

be located outside the building, usually on the

roof so that all interior ductwork is under neg-

ative pressure. Discharge from the blower(s)

....~;-.

such as a weatllercap a DischaTge~ocatiDns

,sbould be fairly remote from air conditioning

equipment or other air intake so as to avoid

recycle of the hood exhaust.

Motors driving exhaust blowers are usually

outside of the air stream~ hence are not required

lo' to be -explosion proof .but ,shoul.d -beweat:her .:X.ig~..

..... _. _.~:-'~ Eacl1..blDw.e.r ..mo.tDI ,.shou1d.~he. .contto1..led .by a

.• ~, mn~dl at 'the 'hood s-erved and a 'PJ.:1.'o't -"'l1~t 'shoU1.·~

show when the hood is on.

Ductwork

Ductwork for labo!atory hoods should be of

a material resistant to chemicals handled in the

hoods. Fiberglass, asbestos cement, and steel

(sometimes rubber coated) are common choices.

11-7
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Joints should be tightly ·made and cemented so

they do not leak. Sound deadening may be needed

in metal hoods to reduce noise.

Manifolding of ducts from two or more hoods

is sometimes done so that a single blowe~ may

exhaust several locations. This arrangement is

a little less expensive to install but is more

costly to operate. Design of the manifold is

; rather complex and' .proper .halance DLair volume

is difficult. Adding another hood to a system

usually means that one or more hoods will have

inadequate face velocity.

Hood Inspection and Maintenance

l'€T'iudictesting 'an-d--mainterumt:e aTe -vital

.to continued ef£ect±veness oI a ventilation

system. Face veLocity can be measured with any

one of several types of direct-reading meters.

For an average 4 t06 foot wide hood, veloci.ty

measurements ppould ~e made at 9 lo~ations, 3 I

across the middle, 3 across near the top and 3

near the working surface. The operator should

stand to one side and hold the meter at arm's

11-'8



- LESSON

NOTES

Make-up Air

NO.

INSTRUCTION

length to avoid distortions due to eddy currents

around his body-.-- Great disparities among results

across the hood face indicate that plenum slots

need adjustment, the air passages need cleaning,

or other factors have upset the draft balance.

Too much ma'terial or equipment in the hood can

affect flow. Sometimes blades are eaten away

-by--corrosi-ve gases or -vapors. _ Regular inspe-ction

ana ~1.ribtic.a~ion aTe Iequired.

Other causes of poor hood performance are

plugged duc mark and corroded duc mark that has

leaks in it. Horizontal duct runs are susceptible

to plugging by dirt and dust. They should be in-

spec ted and cleaned regutarly. The dirt cuts
,J .--......-.."

-d~ -the "'CToss-sec-tional area ~of -t-heduc-tand-r-e-,
,

. clucas .the ..airJ:low.. ,fucts.which .hayeholesfrDm
j

COrTOs1ve acids will aflow the infiltration ot

large quantities of air which reduces the quantity

of air pulled throught the hoods. Corroded duct-

work should be replaced immediately.

A~r canno~ be exnausted unless it can be re-

placed (Make-up air). For example, if a hood

is located in a tightly closed room the blower's

effectiveness will be significantly decreased

11-9
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due to the increased pressure differential, re-

suIting from inadequate air infiltration(make-up

air). Likewise, a hood sash should not cut off

all entering air, and stops are often used to

maintain a 2-3 inch slot under the sash.

Another device for testing the effectiveness

of hoods is the smoke tube. The smoke tube is a

glass tube whi~h contains a granular medium on

" ~ch .isabsorbed Ut"anium t:ettacbloride. lJh.en

air is passed through the tube, the moisture in

the air reacts with the titanium tetrachloride

to form hydrochloric acid smoke. This "smoke"

can be irritati~g to the eyes,nasal passages

and skin. Smoke tubes are most useful in visua1-

".c._'c~'·. fat:e~lt)C'i"t'ies"":Y timng:tbe ~~'1)ffiow~veT':

of velocity estimation.

There are no other recommended techniques

for rapidly determintng the operating parameters.

of a hood system. Using other rule-of-thumb

methods may result in a highly inaccurate veloc-

ity estimate which may result in inadequate

11-10



Through experience and animal testing, reas­

onably safe concentrations in air or threshold

~~ ~ues:(UV).bavebeen,£s~tisbed~d

J published by' tbe America-n t::onfeTeD.Ce· of Covern-'

mental Industrial Hygienists. These time weight­

ed average concentrations are expressed either as

parts per million parts of air by volume (PPM) or

as milligrams per cubic meter. They are not pre­

cise but are used as guides in evalu~ting or

.contto11ing ~"KpOsure of workers to conta1lUnan~s

:
; in .,p'J.an'ts~'t.11atiDns:incT!la3I1gJ.aborawti.es.":Thus

. a ""low'-n..i7- '\NouTa meantba t tbe rna terla1.is toxic

and inhalation should be avoided or limited. It

should be noted that about 450 TIN's have been

incorporated into regulations of the Occupational

Safety and Health Administration (OSHA).

Basically the function of the laboratory hood or

any other local ventilation equipment is to

LESSON

NOTES

TLV

ACGIH

NO.

INSTRUCTION

control and possible exposure to ha~ful sub­

stances.

Low face velocity readings can indicate that

the blower is not functioning properly.

THRESHOLD LIMIT VALUE CONCEPT

11-11
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capture gases, vapors, and dusts so that person

working in front of the hood will not breath a

concentration higher than the TLV. If this is

achieved, the concentration in the room will also

be below the TLV.

FLAMMABLE SOLVENTS

Many materials can form flammable or even

explosive mixtures with air, but a dangerous

concencration can. be prevented by d:fective ~oc.al

ventilation. Work with flammable solvents should

be performed in a hood so that the vapors will

be not only captured but diluted with air to a

harmless concentration in the exhaust .system.

Since the lower flammable limit is always

much higher than· the ''TLV" it Iol1.6ws that: ven~
- .

, ilationcontrolring the 'toxic 'hazard -will always

preclude a flammability hazard.

A solvent spill, spreading volatile liquid

over a substantial table area, can evaporate

,rapidly forming a large volume of vapor that

must be carried away and may cause the ventilatio

system to be overtaxed. To reduce the potential

for a dangerous spill, amounts of flammables in

11-12
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use should be kept at a minimum and small con-

tainers should be required. If work with volatile

solvents is carried out ahove a safety pan,

(metal, plastic or other appropriate impervious

material), the spread of vaporizing liquid will

be limited in case a glass vessel breaks .

..~-., "The '1.aboTatory 'hood' is "too often -misused 'by

storing toxic, flammable, or odorous materials
•

in it. This should be avoided since it prevents

proper use of the hood and may obstruct proper

flow of air through the hood. Furthermore, when

the blower is not running, no vapor is being re­
-:'

:5
."'.

. ' __ .. ,sboJi1iiDt:rur 3.» a .c1.:uu:ered :hODd., ..eJtDngui.s1mlent:.
-'

'may"be aTHicult or -lmpossThl.e.

School laboratory hoods are desig~ed for

general purposes only and s~ould not be used for

~uch specialized operations as perc~loric acid

use, highly toxic materials, pathogenic organisms

pr radioactive isotopes. Special designs are re-

quired for each such use.

11-13
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Many schools have a chemical store room where

a wide variety of potentially hazardous materials

~re kept. Often this is an unventilated interior

room and the odor level is but an indication of

the presence of flammable or toxic conten~s.

Exhaust ventilation should be installed in

the corner most remote from the door. For a

small storeroom of 1000 cubic feet (30 cubic

met:ers) a blower 0:£ 20~3,)O cubic feet per

minute rating should run continuously.

'\
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EXHIBIT 11-1. RECOMMENDED MINIMUM AVERAGE HOOD FACE V~OCITIES

IN FEET PER MINUTE (fpm).

Organization

American Chemical Society (ACS)

American Conference of Governmental
Industrial Hygienists (ACGIH)

American National Standards
Institute (ANSI)

u.s. National Institute for
Occupational Safety and Health
(NlOSH)

u.S. Occupational Safety and.
Health Administration (OSHA)

11-16

Routine
Operations

100

100

100

.100

Hazardous
Operations

125-200

150

150

·.J.:50

150 (average)
125 (minimum)
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EXHIBIT 11-2. LABORATORY HOOD SYSTEM
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

FIRE CONTROL NO. 12

METHODS Lecture and Discussion LENGTH 30 minutes

PURPOSE

_:.~-,~-OBJECTI\fES

SPEC~Al
.,TERMS

To review simple practical procedures that minimize fire
hazards in laboratories, as well as basic equipment
required to extinguish small fires.

l)ldentify potential. sources or fire and exp1.osi1m
intheschoo~ science laboratory.

2) Compare and contrast different types of
fire extinguishers.

3) Plan a self-educational project on fire preven­
tion in the laboratory.

Explosion-proof
.Fire ·classificati!oll's
Fi-re-resi:stant·c'Onst1:'ueti-en
Safety cabinet
Safety can

e/

INSTRUCTOR

TRAINEE
MATERIALS

Lesson Plan
S-lidz8

Note-taking

12-1

Chalkboard, Chalk, Eraser
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CONTENTS

INTRODUCTION . .

PROPER CHEMICAL STORAGE

Safety Cans . . • .

Flammable Liquid Cabinets

Explosion-Proof Refrigerators

Storage Rooms for Flammable Liquids •

~ EtTlNGIJISm;RS

o .12-3

.12-4

.12-5

.12-6
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Elements of fire
control program

NO. 12

INSTRUCTION

IN·TRODUCTION

Fire has always been one of the attendant

hazards of laboratory operation. Laboratories

make frequent use of flammable materials includ-

ing solids, liquids, gases, and vapors. The

potential for extensive property damage and

severe personnel inj ury is very high in the

science laboratory. The goa1.ofevery science

instructor "should be to reduce Lhe chance .:0.£

fire to the lowest probability possible.

Elements Df a successful fire control

program include adequate and effect-ive education

of individuals, both students and instructors,

in the hazards of fire; instruction of personnel

in the use of fire extinguishing equipment; the

use of proper laboratory procedures; the mainten-
c

ance of proper chemical storage facilities and

the provision and maintenance of effective fire

control equipment.
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PROPER CHEMICAL STORAGE

Proper chemical storage is a critical

factor in any science laboratory fire control

program. There is one cardinal rule to be

observed in acquiring and storing chemical com-

pounds - chemical reagents should be purchased

and stored in the smallest quantities possible.

Purchasing philosophies generally require that

materials~ be they chemical reagents or nuts and

bolts, be purchased in the most cost-effective

manner. For chemical reagents, cost-effective i~

synonymous with large quantity and ,large packages.

Cost should not be a factor in the acquistion of

chemical reagents for the high school science

labOTatUTy. - -'Safety 'and ~ea1."fh consideratiunsaTe-

mucb more impDr.t.:am.

Safety and health considerations demand

that only the amount of chemical reagent actually

required in the foreseeable future (2 months) be

reagents can be delivered by supply houses in

24 to 48 hours in most areas of the country.

The two month period is a recommendation and not

12-4
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a legal requirement.

Safety Cans

Many research laboratories use' "safe:ty

cans" for storing flammable liquids. Safety

cans are stainless steel or coated steel cans

designed to minimize the probability of ignition

, of .£1 ammahle vapor.sand avoid ..the acc.idental

. "breakage of. ,a£lammablel iquidconta:iner~
,

usually glass., 'whi:::hmay ·occur in 'the typical

science laboratory.

Safety cans are equipped with spring loaded

closures and have flame arrestors in the spout.

The flame arrestor consists of a baffle screen

which smothers any flame before it can enter the

can.

Safety cans .do have certain characteristics

which tend to inhibit their use in some schools.

They are costly,and they generally cannot be

used to store high-purity flammable liquids.

science laboratories. Cost may be a factor, but

the potential fire hazard presented by flammable

liquids should justify the relatively small

12-5
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additionpl cost of safety cans.
I
I

Safety cans are carefully designed to pro-

vide protection against fire. They should not

be modified in any fashion for the purpose of in-

creasing: the filling or dispensing rate of the

can.

safkty cans are available from a large

number of domestic manufacturers.

Flammable Liquid ·Cabinets

Flammable liquid cabinets are often used in

science laboratories to provide both protection

against fire and security against improper

chemical usage. Safety cabinets can be made of

double-walled steel construction or of wood.

They :maybe equipped with locks to .secure the

.. content:s.and c.wi.th eplumbingconnect.ionBwhi-ch

permit the connection of the cabinets to a

forced-air ventilation system.

The National Fire Protection Association

" __ ~c 1; I~; '. ~,'" . 1 ""'7"') .-1' ... _.", .... ,-

NFPA No. 30, Sec. 42
use of both wooden and steel cabinets.

According to the NFPA, cabinets should be

designed so that the internal temperature doeA /"\\
12-6
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not exceed 325°F when subjected to a ten minute

fire test using the standard time-temperature

curve specified by NFPA. The code requires that

the bottom, top, door, and sides of steel cab-

inets be double-walled with at least a 1.5 inch

air space between the walls.

NFPA 30 and the OSHA regulations also con-

tain specifications"!or""the construction of

wooden cabinets. ,Tests made by the Los -Ang-el'€f;

Fire Department have shown properly constructed

wooden cabinets to be at least as effective,

and in many cases better, than the steel cabinets.

The NFPA specifies that all wood cabinets

used for the storage of flammable liquids be

made of an approved grade of plywood at least

. one inch thi..ckwitll JQints .c.oust:r-uc.t.edin ..a

specifies that wood cabinets used for the storage

of "dangeI'ous chemicals" be const:ructed of wood

at least two inches thick, and wood cabinets I
'.

used for the storage of flammable chemicals be

at least one inch thick.

The NFPA code specifies that not more than

12-7
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60 gallons of flammable or 120 gallons of com­

bustible liquids may be stored in a storage cab­

inet.

A flammable liquid is any liquid having a

flash point below 100°F and having a vapor

pressure not exceeding 40 pounds per square inch

(absolute) at 100°F.

A combustible liquid is any liquid having

.a fl.a.sh poiDL a,t or above lOO°F.

Flammable liquid cabinets provide a con­

venient method for storipg flammable and toxic

chemicals when a central storage facility is not

available.

Explosion-Proof Refrigera.tors

~efrigeTators~e ~ummon accessories in

.sclwDJ. .scieJ1ce.L3bor.a~Dries4 , Re£rigera.tors are

used to store biological materials as well as

highly volatile chemical reagents. Highly

volatile organic solvents must not be stored

refrigerators have exploded when flammable vapo.rs

have been released and have been ignited by a

sparking thermostat.
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Refrigerators' for flammable liquid storage

in the laboratory are available in two special

designs - "explosion-proof" and "explosion-safe".

In explosion-proof refrigerators, the electrical

components are enclosed in explosion-proof hous-

ings both inside and out. Hence they may be

used to store flammables and also can be used

ouUddenf themti:t:.:Explosi~safe1IlOdelshave

no ignition sources on the inside but are not

suitable for use in areas where flammable vapors

can be present on the outside. The latt.er is

less expensive and is usually adequate for a

school laboratory.

Standard 'domestic refrigerators cannot be

satisfu-ct<H:ily modified .to be safe for flammable

liqui~ -st-e:rag-e.

Storage Rooms for Flammable Liquids

School science laboratories sometimps have
,

.. ..,.,.
-C'lUlJ ..U.1.,Gg£ .r0.1:

the stroage of flammable chemicals. A special

isolated storage room is recommended for labora-

tory facilities that stock over 50 gallons of

12-9

258<



,

LESSON

NOTES

NO. 12

INSTRUCTION

flammable liquid. This is strictly a recommenda-

tion and not a legal requirement.

There are no Occupational Safety and Health

(OSHA) standards which specify when an inside

storage room is to be used.

Powered mechanical exhaust systems must be

provided for storage rooms in which liquids with

flash points below 1000 are stored. The exhaust

rate.should be one .aWi.c .foot-per Jninuteof ex-

haust per square foot ~f floor area, but not less

than 150 cubic feet per minute. The intake must

be located within 12 inches from the floor.

OSHA regulations require that inside storage

rooms have at least one clear aisle with a mini-

: 1IlUDl -"Width 'of -'th:ree -feet.

The exit(s) for the inside storag€ room

1IlUSt becleaT1..)T -,naTKeacma not b1.oc"'kea i:nany -way

OSHA regulations or NFPA30 should be consulted

for other important design factors.

Fire extinguishers are commonly found in

school buildings because they are required by

law. This does not mean that the right fire

12-10
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extinguishers are found in the proper places,

however, or that the teachers and students know

how to use them. Successful fire control in·

the school laboratory is often a matter of

having the proper fire extinguisher and some-

one who knows how to use it.

There are four recognized classes of fires:

.Class A. Class~. Class C. and Class TI. Class A

fires are those Io1hkh OCOlT in ordinary combus-

tible materials including wood, paper, cloth,

and plastics. Class B fires are those which -are

fueled by flammable liquids - gasoline, mineral

spirits, alcohol, etc. Class C fires are fires
<I

originating in electrical equipment. Class D

- __ " •• ":'0"

fires are those fueled by combustible metals

sucn a~~ndium potassium and magn~si~m.

-Fire extinguishers are 'labete~V1ith--an -A,

B, C, or D or any combination of the designations

to indicate which classes of fires they can be

used to extinguish. The labels on extinguishers
)

." .! , ~... .

also contain directi~ns for their use. The

instructor and students should be familiar with

the operating instructions for all fire ext in-

12-11
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guishers in the laboratory.
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Class A fires can be extinguished with

water, dry chemical, or halogenated hydrocarbon

(halon) portable .extinguishers. The ABC dry

chemical unit is extremely effective and is pre-

ferred. Water may also be quite adequate and

avoids the undesirable deposit of powder on all

nearby surfaces.

Class .B .fires can be .exti",gil ; shed by c.ar-

b?n dioxide, dry chemical or halon extinguishers.

Carbon dioxide extinguishers are excellent for

small flammable liquid fires when properly used.

In unskilled hands the carbon dioxide discharge

may result in the burning liquid being spread.

_ chemical ext:inguishers are highly effective.

be extinguished by carbon dioxide, halon, or·dry

chemical extinguishers AFTER THE CURRENT HAS BEEN

SffiJT OFF. Water should be avoided because it is
:' ~ ~~. ':'~n-! ~~.::t~::~6i~:'~. E.T:'_·":'; ~.~, \:p< ,'~. :::'" - .., ~';1-a:.,"':':' .r~ .~>- -'_~-;'~1'I!'rt,

a conductor.

Class D fires require special extinguishing

agents applied from an extinguisher or shoveled

12-12
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from a bucket. Sodium and other such metals may

react with carbon dioxide or halons.

Proper location of extinguishers is cri~i-

cal. They must be near· enough to procure and

use without delay - generally SO feet or less.

They should all be located at room exits, not

deep in the room. When a person goes for an

extinguisher he should be going toward safe

egress_

Recharging of Extinguishers and Reserve Supply

All pressurized fire extinguishers must

be monitored to ensure that the pressure is

sufficient to provide the necessary propulsive

£orce for the contents of the ~xtinguisher.

Nearly all commercial extinguishers have pressure

gaug-es which ,indicate the- curr€.TUst:at:us of ,the

extinguisher charge. Most extinguisher users

contract out the inspection and recharging of

extinguishers. Inspections of extinguishers are

those that require recharging, are recharged.

Recharging can be done on-site or at a

remote location. If the extinguishers are re-

12-13
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moved from the school or laboratory area, a

reserve supply of extinguishers may be necessary

to maintain protection at the required level.

OSHA regulations require that extinguishers

.be checked monthly to see that they are in place,

their seals are unbroken and they are accessible.

F~re can' easily occur jn anylaboratDTy.

An unaers~anaing of tne na~UTe of fire is essen-

tial if a proper and adequate fire control pro­•
gram is to be established. In order for a fire

to occur all of the necessary components that

make up the fire reaction must be present. There

'. axe .three a>JD:Ponents JleCessary £Or the vapor-

. phase Teact~on caJ.led fire. 'l'bese are: (1) a

supp~y .of.fuel,e., (2) a ·soura! ,of .hea~ or .ignition; ,

and (3) a source of oxygen. If any of the three

components' is absent, a fire cannot start or

continue.

""" •••. _, ~.- .-~ ,h __ ..... ~_":"'.I'; .. _ ... 1.- _ _ ............ -.'7~~~:-:~J~ - r?:: ....·.

ponents in the laboratory will go a long way

toward minimizing the chance of fire. The

control of some fuels - flammable liquids - has

12-14
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already been discussed. The presence of ~xygen

is, of course, one f?ctor that generally cannot

be controlled. All school science instructors

should take great pains with controlling heat and

ignition sources in the laboratory.

Burners

-.. Gas ';burners c~y.used in labora-tories_

are indispensiblefor many purposes. 'Occasion-

ally they are used' improperly. ""Flame burners

must be treated as carefully as any other source

of open flame and should be extinguished irnmedi-

ately if flammables are spilled or released.

They should never be used asa source of heat for

evaporating flammable liquids.

Hot water baths and steam baths can often

; be used instead of burners when flammables .dU"£

involved.

Electrical Heating

Where possible electric mantles and 'hot-
,~ ".

plates'shouldb~ used whenever a source of heat

is required in the laboratory. Electric heaters

do not present the danger to personnel that an

12-15

264"

i.

-. "-'..



LESSON

NOTES INSTRUCTION

NO. 12

open flame does. They will not, under ordinary

circumstances, . ignite hair or clothes.

Hazardous Reactions

Hazardous reactions are those operations

which involve the combination .of two or more

chemical compounds or elements with a resultant

fir.e~.explDsion~ Dr .evDlut:ion Df tDxic or

noxiousnaterial. The number of potentially haz-

ardous chemical reactions is considerable. One

manual lists approximately 3500 different chern-

ical reactions as being potentially hazardo~s.

(NFPA No. 49lM, 1975).

Unstable materials are sometimes present in

labDXaLories bUL are rarely needed in school

laboratories. They can Becompose~ :polymerize~

..condense~. or .otl1erwiBe .r.e1£ase ener;gywhensllch

self reactivity is initiated by heat, catalyst,

or other means.

Studying and listing all of the likely

," _,_, __ ~_:'I._. ~_ .... ~, ..... __ ".. ;j,~ ... 1.. __ .. ",,",_..:1 .... t.. ......... _,..._ .... _~ .... \..-: ... i
';.,

manual. Information on hazardous reactions can

be found from the references listed at the end

of this lesson.

12-16
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Proper Clothing

Both students and instructors should wear

appropriate clothing in the science laboratory.

When selecting clothing for laboratory wear,

prime consideration is given to protecting the

wearer against chemical contact. However, the

ability of the clothing to protect the wearer

; against" fire must also be considered. "rire is ·an

ever present danger. Certain clothing materials

are much greater fire bazards than others. The

polyester fabrics will burn much more readily

than cot~on fabric will.

Students should be encouraged to wear cot-

ton ,clothing whenever possible in the laboratory ..

Cotton lab coats provide some protection against

fire. Many of the new, disposable lab coat

fabrics -:burn quite readlly despite the claims of

the manufacturer. Any laboratory using these

coats should thoroughly investigate their fire-

resistant properties before using them.

Student Education

Student education in fire control and fire

protection in the laboratory is essential in the

12-17

266<



LESSON

NOTES

NO. 12

INSTRUCTION

operation of any school science program.

Students must'-be educated in all aspects of fire

control as well as the normal fire dangers

inherent in laboratory operations.

Teachers should have hands-on training in

the proper use of various fire extinguishers.

The local fire department would be happy to

arrange a series of demonstration fires and give

practive in extjng"j sbm.en.t:.

\

12-18
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METHODS Lecture and Slides LENGTH 30 Minutes

PURPOSE

SPEC~Al

,-f'flM5

INSTRUCTOR
MATERIALS

To provide a summary of safety and health hardware available
for laboratories

En.ab~e Ule ills.t.ructor ,.to -

1) Kn-owWbat is .commerci.a1.1y -availabl~ in the
safety products line

'2) "Understand the deficienc'i.es in 'h"'is or'ller 'UWt\

hardware selection
,

3) Specify specific items of hardware to improve
a laboratory safety and health program

Safety shower
~yewash fountain
Spill control package
Grounalng

L~sson text

35 mIIl sHde::;

TRAINEE
MATERIALS Note-taking

13-1
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INTRODUCTION

Tbis lesson covers laboratory hardware

wbich includes both the accessory equipment

available for use in the laboratory which is

essential for the safety of the individuals

working in the laboratory, and the equipment

'-<~-'WhiC:b comprises the TaboTatOT"yitse~f~ such as

tile .el.ecttical sys.tem.• the .lighting system"

ana tbe venti1.at'ion system.

Accessory equipment includes- safety

showers, eyewash fountains, spill control

packages, fire extinguishers and miscellaneous

safety equipment which might be found in any

-science laboratory. Some -of tblsequipment

has been covered in other sections of this

,

13-3
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SAFETY SHOWERS

Safety showers are essential components of

any adequate science laboratory safety program.

If, in any laboratory, the danger of caustic

or acid burns, contact with toxic chemical

reagents, or clothing fires exists, safety

showers should be installed for the personnel I

of that laboratory.

'Safe"ty sboweT 'heads 'must be a non-clogginz

deluge type to permit delivery of the large

flow of water needed to instantly cover a con-

taminated area of skin with a virtual flood of

water.

Sa.fe~y shower valves are of two types,

.~~

11) ase1.!-closing valve which remains open

" .£nr;ahma ..3 -,niDl1te .each Lime ~.it is opened., .and

(2) a full flow ball valve that remains open

until it is closed. Actuating devices available
,

include pull chain, pull rod and ring, and push

_..,_ ..... 1 ....
,.,',-;

J ,~ I

A good water supply is essential for a

safety shower. The service line should be

1 inch pipe and supply pressure at the valve

13-4
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should be no less than 20 pounds per square

inch.

Each shower should have a shut-off valve

protected from tempering or unauthorized persons.

Shut-off valves should never be left closed

except while work is being done on the shower.

Showers should be tested at least every'

J; '·"'SiX''"'DlDt1t:hs''but:1'Teferab1.y 1l1OTe often to ensure '

.J:.ba~ .they are iunctioning prollerl.y. Pl.umbing

'fixtures cOTTodeand some snower heads p1.ug up.

In areas where the water hardness is high, the

showers should be checked every month. Regular

tests will reveal any problems which can then

, be corrected.

Safety 1:lhowersare available from a

number of commercial firms. They are available

being brass, plastic, and stainless steel.

Shower location • Safety showers are commonly installed in

corridors so that ,they can serve more than one

laboratory .··The number of showers to tie 1n-

stalled and their locations must be given care-

ful consideration. Large laboratory rooms may

require the installation of one or more showers

13-5
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inside the rbom rather than in the corridor.

Of course safety showers should be immediately

available in laboratory areas in which the chance

for harm is much greater than in other areas.

Areas in which substantial quantities of

caustic materials or 'acids are used should have

immediate access to a safety shower. There are

no uniform, generally accepted requirements

of safety showers. The following specifications

governing shower installation have been reported

ln the literature as acceptable for most labora-

tory· situations.

1. Showers should be located no more than

specification obviously has "to be modified by

, i
"

I
I '
i I

-

" ". ,;'

2. Showers should not be located in the

vicinity of electr~cal apparatus or power outlets

or panels.

3. The shower locations should be indi~

cated by painted circles or squares on the

floor. This area should be kept clear.

13-6
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4. Showers should.be located near floor

drains if possible.

5. Showerheads should be located 7 to

8 feet above the floor and a minimum of

25 inches from the nearest wall.

6. The shower valve should be operated

by a ring and chain, triangle and rod, or chain

arr angement • The Ting and triangle 'DD1st -be

large enough t.o al.l.oW' t.he entire hand .tofit

inside and grasp tbering OT ttiang1.e comfort-

ably.

7. The shower flow rate should be between

30 and 60 gallons per minute under a pressure

of 20 to 50 pounds per square inch.

8. The water service line should be linen

diameter minimum.

have to travel further than 50 feet to reach

a shower.

13-7
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EYEWASH FOUNTAINS AND STATIONS

Eyewash fountains are devices designed to

provide a relatively gentle flow of aerated

water to cleanse the eye of foreign substances.

Eyewash fountains come in a number of

configurations. They can be free-standing units

or they can be part of an eyewash fountain

safety shower combination~

.Eyewash .fO!mta;DS"ar~actuated by:push barso .

push plates, or foot treadles. They ·are

equipped with stay-open ball val~es so that the

fountain user can use his hands to keep his or

her eyes open while they are being ir:rigated.

The recommended water supply pressure for
I, "

eyewash ftnmUins h25,~~,~,.1ncl1 .;,

is too hot for comfort. Cold water, even ice

water, is usuable for irrigation purposes.

Also commercia~yavailableare ~~fies

equipped with spray heads and hand-operated

squeeze valves. These units are useful in

addition to or in place of an eyewash fountain.

r~ •
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They are best locat~d under a safety shower

and should be· both visible and accessible in

an emergency.

~ortable eyewash fountains are available

which consist of the hose and spray head. dis- I

cussed above and a pressurized water tank.

These units approximate a typical fire-extin-

guisher in size and"weight. They should be

used if hazardous work must be .performed in the

field or any area in which eyewash fountains

Eyewash stations, bottles

are not available.

Other devices sometimes provided for

cleansing eyes and which are useo occasionally

are eyewash stations, eyewash bottles, and

I

;\

\

chemical burn .stations..

adequat·e.

Most are very 1n-

:£y-ewa-sh "'6tati:oflos -consi--st -of awa"l1. =bra·c1,,€t

which holds a plastic bottle of dilute boric.

acid solution or waJ:er. The bottle is usually

~quipped with a cup which fits over the,eye.
,

Eyewash bottles" are plastic bottles

equipped with special cups which fit over the

eye. They can stand alone or be fitted into

wall brackets.l..- -L.....::::.:::.::.....::::.=.;;:.::~~----------'-,.---'--,.
13-9
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Chemical burn stations consist of a

wall bracket with a plastic bottle containing

a ventral, phosphate butter solution. The

bottle contents are poured into the eye.

The devices just discussed - eyewash

station, eyewash bottle, and chemical burn

station - all have the disadvantages of being

limited in cleansing capacity and difficult

to find at the critical moment. They should

-never "be considered as an alternate to eyewash

fountains. Eye specialists favor water only

and lots of it- for 15 minutes minimum as the

proper first aid treatment for chemical splash

in the eye.

13-10
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SPILL CONTROL PACKAGES

Some chemical manufacturers are producing

spill control kits designed to minimize the

harmful effects of a chemical spill by absorbing

the chemical and restricting its movement

across the laboratory floor. The kits usually

consist of a pail containing a mixture of sand

.and soda .a.sh~ Floor drying compounds·such as

are. used by garages are alsD cheap _..arui.e.f£:.ectivJ!

for spill absorption. These kits can be easily

made up by students and can be qn interesting

student project.

13-11
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ELECT~ICAL SYSTEMS

Electrical systems are generally outside

of the scope of the average high school science

teacher's area of responsibility. The electrical

system is commonly the. responsibility of the

building architect and design engineer. Elec-

-tri~al ~-yst~ ~intenanc.e is -generally the

Tesponsibility of the school building maintenance

people. However, each science teacher should

learn the location of switches that would cut off

power to his laboratory.

Grounding

.The ~roundingj)f..labora.t.ory..electrical

systems and electronic instrumentation is

-essenti.al fOT the -safe operation of the .labora-

tory. All new laboratory installations are or

should be equipped with ground~d electrical out-

lets. Older laboratories that are still equ~[?£d

'. :.~,< '."", .,...,.....~_.~~----- --- - -I'
"~'" " " ,QL ... U"" ..... _

~ 1 " ,

~.,;.. ~ ....,-,~:J.:' .;..::::.,..:.: .::~

quickly as possible to provide an adequate and

safe ground for electrical equipment. The up-

grading of laboratory electrical systems

13-12

280<



LESSON

NOTES

NO. 13

IN,STRUCTION

deserves the highest priority and should .be

supported to the utmost by all instructors .

. Before an instructor.. attempt~ to alter.

modify or otherwise work with the grounding

system, he should seek the adv~ce of qualified

individuals. This is a task better left to

the school maintenance personnel .

.Testing

Electrical systems and instrumentation- .

can be checked for adequacy of ground. This

should be done by a qualified individual,

unless an instructor is well versed in the

testing of electrical systems.

_..'" High Volta2je in Instruments

Nearly all electronic instrumentation used

in the laboratory contains a high voltage sec-

tion in the instrument. Properly designed in-

s.t:n.!m@.T:Ltat:l.nTl. sholJld,have .interlock switches
t· , ',' ,-"f j ••-; ,. " ..,... , ... . ...

that serve to cut off electricity to the unit

if the cabinet is opened while the instrument

is still on. The voltages in the high voltage

13-13
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sections of many instruments are capable of

causing serious harm to any individual unfor-

tunate enough to encounter them.

Precautions to be Followed in Dealing with
Electrical Systems and Equipment

1. Use extension cords only when absolutely

necessary and keep power cords as short as

possibl.e. .Pu~ t.hemaway after each use.

2. Whenever current leakage is detected

in a piece of equipment (shock or tingling

feeling), pull the piece of equipment out of

service immediately and send it out for repair.

Insulation faults do not correct themselves;

.3•. .Make sure ~.t .the add; tion of elec-

~rical equipment to ~xisting electrical systems

does not overload that system.

4. Do not handle electrical equipment

with wet hands or perspiring hands or while
~ - ,

standing on a wet floor.

5. When checking electrical equipment for

overheating, check only with.the back of Qne

hand. If an electric shock is received, an

13-14
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invoJ.untary muscular contraction will not cause

the individual to grab the piece of equipment.
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LIGHTING SYSTEMS

One element of laboratory hardware which

is frequently overlooked is the lighting system.

Illumination levels are critical because of the

large variety of hazards which exist for the

unwary in the average science laboratory.

lia:zaTds of 'PoOTLight'ing

The hazaTds of 1l0OT lighting aTe self-

evident. At low levels of illumination, obvious

dangers are not as readily seen. Eye discomfort

and fatigue increase as a result of poor

lighting. The increased stress placed on indi-

damage the eye but may result in headache and

An individual who is suffering from the

effects of poor lighting - headache, fatigue,

nausea - is less likely to be as alert as he or
, ~

,,_ ., r • 'c
WVL1\..LUl:;

This lack of alertness can easily result in

laboratory accidents.

13-16
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Lighting Requirements

The recommended illumination level for

. general laboratory work areas -is 50 foot-

candles or more. Illumination level is defined

as the amount or quantity of light falling on a

surface and is measured in foot-candles. A

foot-candle is eqHal to the illumination which

results. when a uniformly distributed flux of

one ..lumen .xaJ:ls 0:1 a one ~quarel"DD.t .sux.£.ace

area. A lumen is the unit of light output from

a light source.

Testing of Lighting Systems

Illumination levels can be easily and

quickly measured by pocket-size illumination

meters. There are more sophisticated instruments
i

"~a'i:1:ab i~ , -but ~ei'T---feat~s'CiTe-not,l:eces'S3'r1 I

for evaluating labo~atory illumination levels.

- ,
'". j, ., ~'-'" "-' i''-
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SIGNS AND SYMBOLS

High school laboratories should make

liberal use of available signs and symbols in

order to promote a safer environment. There are

few mandated signs or symbols. Display of the

radiation symbol is required by federal and

''Biohazard signs may also be required ''by

state or federal law. Fire extinguisher signs

are required by state and local law. All

effective laboratory operations utilize signs

and symbols as an important element of the

safety prDgram.

Stock wording is available from many venders

in .signs :aade of ename led~ ",eta] 47r :..lam1-

nated fibre-glass. Self adhering cloth or

plastic signs are also available with standard

wording.
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RADIATION PROTECTION

High school laboratories have been known

to make use of radioactive materials. If

radioactive materials are used, there must be

suitable storage and p~otective equipment

available. Because of the. hazard presented by

. ..r.adiDactive maurial~ i~ .sboul.d be stored in a

If .the ·ac.t ivLt¥

nf .tbe-:Ta.dioactive.subs.t.ance ..is ch.i.gh ,enough"

a special lead lined,.key-operated box may be

necessary for adequa·te protec tion·.

For routine laboratory work with radio-

active materials, the laboratory should main-

tun a supply -of shielding materials including

lead sheet, lead bricks, and cement'blocks.

PersDnal. ':pr.Q~ve equipment - lead filled

gloves and a1>rons - may a1.so "De necessary1.'f

maximum protection is desired.

Some type -of radiation monitoring instru-

, ment is also essential and a trained radiation

safety officer is required to maintain safe

conditions.

13-19
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~1) SAFETY IN THE SCHOOL SCIENCE LASORA TORY 1250)

---._--"-

METHODS

RECORDKEEPING

,

Lecture land Discussion

NO. 14

LENGTH 20 Minutes

PURPOSE To provide the instructor with a background in recordkeeping
practice in science laboratories including the applicable
legal r~quirements.

-i) "'tlnd~"tand1:he legal requirements for recotakeep"lng.

2) -IdentiTy 'tile "'types "of 'recoTds to be 'ke'Pt.

3) Establish a suitable record system in his or her own
science laboratory.

SPECIAL
TERMS

AccreiUta tion
carcinogen

. "'ReSpiTBtDT

INSTRUCTOR
M~.TE9.!A,I~S

TRAINEE
MATERIALS

Lesson Text
~] 1. d"~8
Projector (35 rom) & Screen

Note-taking

14-1 288<
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INTRODUCTION

Recordkeeping has always been an integral

par~ of laboratory operations and also a normal

part of the instructor's duties. Instructors

are required to keep attendance and grade

records. Laboratories keep records as an

.~ ,incident .2:0 good prac.tice" andoccasio.nally.,.

as a resu~t or a Legal requirement to do so.

Tt: 'is a common misconception that ·l.iboTa-

.tories must keep records of analyses and daily

activities. This is not true! Other than for

legally regulated laboratories. e.g. clinical

and hospital laboratories. there is no legal

requirement: to..maintain -dally -work recorJis_

Some voluntary standa·rds organizations such

·as. ne A-merican .Society fOT'"Testi·hg. and 'Mater1a'J;s

(ASTM) and the American lndus trial Hygiene

Association (AlHA) have established voluntary

accreditation programs which require that

. accredited laboratories maintain a detailed

recordkeeping system. But there are no statutes,

state or federal. which require that daily

work records be kept.

14-3
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Even though school science laboratories
-....... ---

probably do not keep records which relate

directly to the laboratory operation as opposed

to those-which relate directly to students'

! performance, they should be encouraged to do

so. Maintaining adequate records is a key

both teachers and students to sllot ttotib1.e

before it occurs, or determine causes if an

accident happens.

Laboratory records are useful as an aid

in delivering testimony while serving as a

, \

toutinel.y and accurately .kept~tiley .may :be~

though the maker of the records is unavailable

or cannot recall the events from which the record

was drawn.

'i'hese two Deneb. ts are the prima:ty reaSOns

for establishing the recordkeeping psychology

in students. As a matter of good practice,

commercial laboratories require their employees

14-4
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to keep daily work records. Students should

be taught as early as possible the benefits

and desirabi1ityoi adequa~,recordkeeping_

Records such as chemical reagent' inventory

records, repair and inspection r~cords. injury

,I

.,~' 1
I

I
I
!
I

.,r__ ']

These schools include all

In some cases the school may have no

under an acceptable state plan.

Act 0'£ 1970 (OSH Act) must keep injury and

provisions of 'the Occupational Safety and Heal til

bodily injury or property damage •

choice in deciding whether or not i.t wants to

schools in sta~es which enforce the aSH Act

records, and incident records are extremely

keep records. ,Schools which ,are ,subjeCl: to .the

to, the insuuctor asa meanBDfmini mj z:f ng

\
valuable in setting up an ongoing, viable saret} j"

and bealthpro gram. ,"!'hey~alsobem;eftil

~

1
i

I
I
!
I
I

I
1
~
I

I
I

his or .her legal liability in ,the case of.

,private and parochial schools and all .public

" 'inc'iden t recor'as.

Minimizing legal
liability

.­."
14-5
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INVENTORY RECORDS

There is no excuse for a school science

'laboratory not having readily available inven-

tory records covering the chemical reagents

in stock, the existing instrumentation, and

miscellaneous items such as glassware, fire

extinguishers, and personal protective devices.

All oft:hese records ,play .an important

'partin theopeTa'ti'Onof" 'a 'laboTatoTysa'fety and

health program. If the students are involved

in the recordkeeping system, they can develop

and acquire work habits that will stand them

in good stead through their college and pro-

-Chemk-al .ReagenrIn:vent:Dry ,-Recor-ds

reagents in stock is essential to the safe and

efficient opera.tion of a science labora tory.

The constant turnov~r of students and the

frequent turnover of instructors contributes

to the need for establishing an inventory

system capable of providing immediate in-

formation on every chemical reagent stored in
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,
;

I
I,
I

I i
I .
! !
I

school science laborat<.1ries contained one or more

scribed carcinogens developed by OSHA. Many

.,.,

Chemical inventory records are an integral

part of any formal health anq safety program.

Adequate written records allow inventory

searches to be made rapidly. As the health and

safety hazards presented by certain chemicals'

become recognized, it may become necessary to

'. 'remOve the 'che1d:cal.compoundsfTom scboo1

.- .... shelves•., A t:asempoillt is ·the l.lst:. of -pro­

'Proscr1.be(1 carc1.nogens

of these compounds, and the instructors were,

and in many cases still are, unaware of the

potential hazard. As more compounds are placed

on the proscribed list, more compounds will

na"l1eto-be 'Te1llovedfTOlU the 'sneivesof hi~

schoo~ science ~aboratoTie5.

A uniform, orderly system of recording

purchase dates, receiving dates, quantities

received, quantities used, and disposal date

is necessary if the school and the instructor

are to keep up with the ever-increasing flow

Christensen (1975)
of information on hazardous chemicals. As a

14-7
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companion to the OSHA list of proscribed

carcinogens, the National Institute for Occupa-

tional Safety and Health (NIOSH) publishes a list

of suspected carcinogens. These are· chemical

compounds or elements that are suspected of

causing cancer in laboratory animals. The

use of these compounds should be restricted

,~. wberepossibl.e. -Wherever these $uspec~

.chemirals..are :in use.. 'they should be ·subsd.tut~d

for if possible. If necessary, experiments

should be changed to circumvent the use of

potentially carcinogenic chemicals.

All chemical reagents, upon receipt in the

J.aboramry. should be immedia~ly marked with

..
.~ -. 1:heTeceivingdate. The reason for dating

.tbe reagent. is .tile ~bDe sensi tivity .of c.er:ka.i.n

chemical reagents.. Many chemical reagents

are oxidized by atmospheric oxygen over a

period of time. The effect of this can be min-

.,
11me-s~nsitive cnem1caLS

properly in a chemical test and a new batch of

reagent will have to be acquired or prepared.

An example of the minimal effect of time sensi-
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tivity is the oxidation of o-tolidine. Once

oxidized, this material will not, perform

properly in colormetric procedures utilizing

it as one of the color forming agents.

On the otherhand, some materials are time

sensitive in a dangerous fashion. Ethel ether

and dioxane, for example. form explosive

disposed of before peroxides can form. An

inventory control system would allow the routtne

removal and disposal of time sensitive chemical

compounds.

The amount of time an instructor can devote

-to maintaining chemical usage and inventory

records 1s limited. If the instructor wan:ts

quantities withdrawn, when withdrawn and by

to 1D81.ntain a comp1.eterecoras system,lle--~[' 6Ae

may have to devote considerable time to it.

There sh6uld be a record for each chemical

reagen.t which lists the date received,,
Chemica;i· "reagent""record :'. ,., .... ~ ",". ... ~'~';; ,,',, .>::--' :L ";; .-

information

whom, the date disposed of and the disposal

method. Ideally students will get involved _in

14-9
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the recordkeeping system and remove much of the

burden from the instructor's shoulders.

Inventory records could be disigned to

contain more information. They could list

special precautions to take in handling the

chemical, toxicity data, and safety data. Com-

piling these types of information might be pro-

hibj tJ ve £oz. %he average .Be j nee iDstnlC.tDr•

. .hu~ .;1~ ..vould· 5eTVeaB a useful ~je.cl: ;fllx:one

or more students.

Instrument .Inventory Records

Instrument inventory rec.ords should record

the dates of purchase, routine maintenance

serve as a quality c01lttril check on the

in defending a liability suit. Maintaining

instryments in safe operating condition is

-e

. . a normal function of a science teacher.
'.I="_tL,r_-=-, Ul.:':1i.~ .c.·:.a. ...J.J~..;.:3_~ ..:p::....::.:.l,.;""....,jj':...: .....~"':'.;..;;:-~: -~ t

Written records are acceptable, legal proof

that this responsibility has been effectively

carried out by the teacher.

14-10
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Personal Protec tive Eqllipment Inventory Records

Science teachers often keep some type of

~itten record of personal protective equipment

that is issued to students. These records are

kept to control equipment losses rather than

provide maintenance information. Inventory

reco.uiB OD. perso.nal protec tive equipment should

'.personal"'A'rouct'ive .equlpmen.t· -req uire. ,:preven­
~reventativema1ntenaace

tative maintenance. Protective eyewear require

regular cleaning and disinfection.

If proper maintenance procedures are not

performed on the personal protective equipment
I .

which requires them~ the equipment may actually

magnigy a health hazard or serve as the source

of a SlI!M. hazard. .~~'pira:.tor.s wi thexpir-.ed
. ~

cartridges can. create a false sense of security

in the wearer. The wearer can be exposed to
•

chemical hazards while thinking he or she is

prc"=c·~ted,~."., 'Di'r .~~.... 'r8.~.pi.r.a t>:"r~.,""" ,;tnd 2·2. t2;.t~,:

"
glasses can serve as the source of infectious

microorganisms or as the source of skin-

penetrating, toxic chemicals.

14-11
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Records that are kept up to date will

I

I
I

I 1

i,
1 :

enable the instructors and the students to make

informed decisions regarding the condition and

suitability of equipment for use. The compi1a-

tion of this type of written record is an

integral part of a safety and health program.

Students may be effectively integrated into

the written inventory record and for performing
.

the required maintenance procedures on the

equipment.

There is no recommended format for keeping

.U&.Dru. Di .~ Lype • .. .A .suit.abu! reCDrd form

Fire Extinguisher Records

Fire extinguishers must be readily avai1-

able in high school science laboratories. When

'1

that an extinguisher will function when needed.

a program of regular checking. maintenance.

and repair must be established and operated.

14-12
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Fire extinguisher records should list

extinguishers by type. location, recharge

periods,' and size. Records of available spare

parts and spare extinguishers must also be

maintained. Generally fire extinguisher main-

tenance will be performed. by an outside service

".. CDmpan..Y.Their visits should be scheduled in.

Repair and inspection records are another I
facet of laboratory operations. Written recor,!s ,

contribute valuable information about the day to I
day problems of running a laboratory. but

REPAIR AND INSPECTION RECORDS

'1

i
1
I
I

JIlOst: .impor.ta.ntl.y~ .adequa.t.e .recorJis ar.e indicative ..
.,
'j
I
i

'~'. "

legal, and economic currents of the times,

'Ilhegeneral public is more aware of heahh

and safety problems now than at any tirue

'" , ".,' ". ~,' ',., , "'"'. j", -- .;: ~ :

previoUsly 1n the history of the Cr,t"Tf-Y"y. 'Il1'':~

public demands that schools prov:i.Ji::: a":,;:"

.,

I
i
!
(

!

L- _
~------- --~""''''''-''.'''''-'''''._'''''~ ....,,-,,_ ..............
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Repair and inspection records are economic

essentials. They serve to pinpoint equipment

that may·be subject to an undesirable number of

breakdowns. Equipment that breaks down often

requires more frequent repairs and excessive

spending. Equipment tha~ is subject to

frequent breakdown may present a greater safety

maintenance schedule supported by written

records is much less likely to become a labor-

atory health or safety hazard.

Inspection and repai~ records also can

senre ..4iSvaluable elements of a ~egal.defense •

.. ,~ ..

teacher could be chaTged with negligence in

maintaining the item of equipment. Records that

show a regular practice of inspecting and

claim of negligence.

Inspection records which cover routine,

periodic inspections are another element of a

successfu

14-14
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school districts which are amendable to OSHA

regulation8;- inspections may be required in

order to insure that the school facilities and

operations are in compliance with the applicable

regulations. Laboratory facilities may have

to comply with the regulations governing the

storage of flammable liquids, adequate

," :eleettical wiriug,signs .andlabeh,' and

.exposure .u>.bazardous ,chemi ca1,.and phy.sical

agents. Inspection records also provide

information on potential problem areas and

allow the teacher to take remedial action before

any problem occurs. Routine inspections may

be carried out by students as a way of
'-"'-..

increaslng their participation in the safety
\

.pr.o~I.am ~.pec.t .o£.-the laboratory opera.t1on..

INJURY RECORDS

At the present time there is. no known

central depository for school injury records

. "

l

relating to f the' sc iencelabora.tory . This

is unfortunate because it deprives science

teachers of a valuable tool in fighting ,the

14-15
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problem uf science l~bor3tory accidents. If

the major accident problem dn.~as_were kllOwn

with some degree of certitude, t.",achers

could Lake s pee it ic s Leps to [L;n~)";:: ,Ir L:lHI u·o]

these known ha~(]rds in thl3ir:own lclhuratories.

There are two accident ilnd il1jllry

recordkeepjng ::;y,;tems in (;1)IO!uon use in till:.'

counLry. These dLe the Amedl:an I,JdLlc.1oal :

5 tandards l,ns t·i.tu-t-e ,·(ANSI) Zl6,.. 1 f;·YS cera

'nle uccupatiolldl SAfeLy

and Health Adrui.nistratilln has p,uruulgated

regulations ,.... Ilil:h govern the recording an,J

repar t: lng 0 l OCCUpd tiUlldl] y induced illnesses

dnd injuri c:; .

The ~t\NSJ: ,-sys·tem..i.s aJ.so de:signe.d .fo.r

" 1J-:'i'l=. pri-r.::;I·[ily for ·industri.al ac-dden'Ls. 11.

is ',1 mCT"~ det.a·il.erl. s'ys'T:enl tlwn the USflA

sys tern dod h; Ph1lJdbi.y beyond tile scope of

most school nr2r<,t·iuns. H'l\Jever, the concepts

rep[i;iSenlt~d:'by li,:s~ twu sYSlenls dre. important, i

and :=,lleJltld.be extl'l1::!eJ c.') Slildf'llt injuries where

possible.

Acc.:id".nL and Jilj,,['y rel:()rds cart be lJf

. inestim'"ble val Ill;: tQ ttl'; : eacber ........................... ....

] 4 -l b
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future litigation regarding the student injury.

If the school has adopted a uniform system of

accident reporting, the accident ,records

should be readily admitted as evidence in any

court of law.

A recommended accident form, based on

National Safety Council form IS-lA-25M-3730l

form provides £Or t1lecollectiDn nf ~all

relevant data concerning an injury producing

accident.

The recordkeeping requirements of OSHA

and the specified forms are presented in

Appendix l4-A. The material in the Appendix

is self-explanatory. The OSHA recordkeeping

t'-e<tu!r-ement-s <10 not extend {:o students unless

of the school.

INCIDENT RECORDS

Incidents may be defined as those events

and, occurrences in science laboratories which

are undesirable and may, but not necessarily do,

14-17
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as spills of caustics or acids, small fires,

breaking of glass, and electrical shock would

qualify as incidents. Keeping records of

these incidents will serve to alert the

laboratory teacher of possible danger areas

incidental to a particular laboratory or a

particular group of students.

Illciden~ records may: llO~ prove ·1.:0 b~

conclusille in as:ingle school setting_ :Dat:a

should be collectad over district and state

territories in order to provide statistically

valid information concerning the frequency of

occurrences of specific incidents. At the

.present time there is no known program of '

this type -being conduc't--ed.

STUDENT ASSTGNMENTS AND AGREEMENTS

Much of the material covered in the

modules on laboratory has had the dual purpose

of assi.sr:i.nQ" the sc~enc.e tPoacher'in providing -J

a safe place for his/her students to work and

learn and of aiding the teacher in minimizing

\
\

his/her legal liability at the same time.

14-18
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LESSON

NOTES

NO.14

INSTRUCTION

The two purposes are not mutually exclusive.

If the teacher accomplishes the t"frst goal,

he/she must necessarily accomplish the other.

In the prior lesson modules, the teacher's

duties of supervision and instruction were

discussed. One aspe"ct of these two duties is

providing adequate instruction and information

.,
.",~ts- ...

•

Ij,' ." • '" '. ' . ,.' ~
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EXHIBIT 14-1. SUPERV'ISOR~S ACCIDENT REPORT

SUPERVISOR'S ACCIDENT REPORT ·lncideftl·No. _

. (To be completed ill\llled~lelyalter accident. even when Ihere j, no inJury)

CoInpuJ-_....._-----------------------------
~r:.:~~-=:i------------------------
L lddraIofln.......'-- _

(orUI) .... _______________________ 1 Sa--

•. v... of MI'Vica- S. TUM 011 preMnl jobJO'11- _ 6. T1t'-I~pMion'----------.----

7.~~ I. 0.1. of aceidlnILI 9. Ti.... _

10. AccidIftl Qlecory (c:hIdIl 0 Motor VlllicII; Cl ....~ DamaC': 0 Fire: 0 01"" . _

11. s-ily of Injury or In- 0 NOII-4iUblinc; 0 Diublinl: 0 Medical TIUI"""\; 0 Filality

12. "'-ant of ........, 13. locatlon· _

C.- •• .u._~ .,.__..._' _
__ .-:/~.. _ .-aJr _

-~:;~J6. ..........,·...II'_..IGCl.. _

'1V;·....d'lli8lllll¥~ _=:===~=~~:::=::_::_::==:::_::::~----

~....t:1IIf1DIII8II\ partial;~-l

II: CIuutiw 'lint most directly reIaIld"tD ICCidInIr (Object, aubsUncl. mlte<ial, machinery. lQuiprnlnl. conditiona)

·WII-.t""'a'lClorPr _

19. Unll" mechanicll/pllyIical,.nvi_ntai condition al lima of accident! (Ill specific)

~,2D. ""''''''''_'''''
'; ...... aII..,;lic.__---n
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Exhibit 14-1. (Page 2 of 2)

w•• InjLlr-:i UI1"I rliQutred «Iulpm.n'~__ . < • ._

23 Whit can be done to pre....nt I recU',ef'1ce of UUi lJ'pe of IccidenP
(Moditlc.tion of rn.ch.,,.; mlCh.niul luardi, 'Olrect ,nwlronment: l'''lnlnl)

-------_._--_.._--_. - .

Be lpecll,c) _ . .. __.. _

------ -- -------_...-------

~12__. __
,.sc--.,,~o,--

SUI"£RI"nHl)[HT'S I'oPl'RAlSAL AHD IllCQllIIUNtlAllOfl

------------

b Yoy, recommend.tIOn.

---------------------------------
D.tB-=_. _

Returned ro work

Time c".'II__ . _

-"""-a! llad1' _

Per cenl lou' Of'
10.. ot .. W1 _

·Campen..llon$ • Med,col , .-' Olher.S _ 10t.J15_· _

N.me Ind IIddr.u
of I'ID~"tl.' _

C_,·.,.Q.M.I"1

"'.me and Dddr.u
of.phyt.lcl.n _

IssulI!d bY' NATIONAL SAFET)' CUUNCIL • 425 Non,., ','l.cnI12l1' A,Wl!'our • Cl"'lIc,ago IIllooli 60611
, ......... _. -..... CMII ...... 101

Copyright permission requested from the National Safety Council.
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EXHmIT 14-2. RECORDKEEPING REQUIREMENTS UNDER THE OCCUPATIONAL SAFETY AND
. HEALTH ACT OF 1970

Recordkeeping Requirements
Under the Occupational Safety and
Health Act of 1970
This booklet contains new recordkeeping forms which must be used to record
work related injunes and illnesses which occur on or after January 1, 1978.
It also contains current information about recordkeeping responsibilities
under the OCcupational Safety and Health Act of 1970. It replaces a booklet
which was issued in 1975.

US. Department of Labor
Occupational Safety and Health Administration
Revised 1978

14-23 309"
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Recordkeeping Requirements

The Occupational Safety and Health Act of 1970 requires
er:ployers to prepare and maintain records of oCOJpatior.al
.inJuries and illnesses. The Bureau of Labor Statistics is
responsible for developing and maintaihing an effective
recprdkeeping program. In most States, a statistical agency
cooperates with the Bureau in administering the record­
keeping program. Records of lnjuries and illnesses are
necessary for carry in;! ou t the purposes of the Act. They
are deslgned to assist compliance safety and health o~ficers

in making lnspections and lnvestigations. They also provIde
the baSlS for a statistical program which produces reliable
lnJury and lllness incidence rates and other measures, This
infonnation, to<]ether with required supplemer.tary records,
also will be helpful to errploycrs in identifyln;! JTany of
the factors which cause injuries and illnesses "n the
workplace.

The follewing presentatien sUllulluizes the OSHA recordkeep­
ing regulations, and shaJld answer IOOSt of your questioos
about OSHA recordkeeping. Further information can be 0b­
taIned fron the State stat ist ical agency or f ran the Bureau
of Labor Statistics ReqiCJ'lal Office. see page 4 and back
cover for addresse••

Location of Records

. Ordinarily, records rrust be rraintained at each establishrent
(workplace)'. see the reverse s ide of fonn OSHA NO. 2UU for a
def ini tior. of the term establishrent. I f an e"llloyer has
IOOre than one establishrent, a different set of records must
be maintainea at each one.

Sore firms, such as those engaged in agricultllre, construc­
tion, transportation, and .the lLke, have activitles which
are physically dispersed. Records of injllries and illnesses
to employees engaged in such activities rray be maintained at
the place where i!!!ployees report each day, If such errployees
do not reguhrly report to the sarre place, records may be
rra intained at a central place for each group of errployees
regularly supervised by the same person. If records are
ma inta ined centrally, two condi tions must be met. One.
the address and telephone num~er of the place where the
records are kept must be available at the worksite; and two,
there must be personnel available at the central place
dur ing normal business hcurs to provide lnfonnation fran the
records.

,

The Log ancfSummary [OSHA No. 200]

Pn!pInationand·Mainteaanc:eof .ReaRd!;

OSHA recordkeeping is not caJtllicated. Only two fol1l'5 /lIlst
be maintained. A copy of each is found in this booklet.

The log is a CDnvenient rreans for classifying injury and
illness cases and for noting tne extent of and outcaue of
each. Not every injury or illness ocQlrring in the work­
place is recordable. Definitions en the ,back of the OSHA
No. 200 will explain how to cetermine which cases must be
reen-decl. The tack of the form also contains information on
posting requirEn!nts for this form.

The'Supplemen1ary~ecord1OSHA-No.1011

-SelBe .emp!"feeS, ,swch 'O'ls-t-r_H""l "S~ -Bl'ld -t~echni-ci-ans,

00 rot report to a single establistment and are not gen­
erallv supervisee in ~iT daily wora. Records for such
~oyee; sball be aaintained either at the base fTID wt::iI:tI
tiley aperate,~r at .tile place Lro.lI .whU:b they ,.are i>olld.

AlI:Jxujb other realrCls IDJst be aailltained at I:.be establisb­
"':"1Ient 'to which 't:iley refer. 'i~ .is possible'to prepare 'and
alintain tile log at .:mattIerJDaatmn. -using data pTooessUlg
equiplEnt if desired. It the log is prepared elsewhere. a
mpy Lpiated to lIIithin 45 calendar days lIUst be pre&ellt at

-all ~'iiles in '"the establistB!nt.

For every recOrdable injury or illness. it is necessary to
record additicnalinfonration requested en the OSHA No. 101
form. HGoIever ,the OSHA 'No. 101 form itself does rot have to
be used. WOrker's a:mpensatien. insurance or other reports
are acceptable supplEmentary records if they c:cntain all
itE!llS found en the OSHA No. 101 form. If they do not. the
missing itEms IDJst be .added SQlI!Where en the same form or on

.,~ ~ ,. ~ ~Stanl-ana lOCiiI'GOVitiririi8i1l'Ag8iiCles'~" ~~ a<."~~~ -=- '-- ""."OF-'Sl!parate11:ittiic:tment. "!"1', ,'(.,;j "\,'.:.:.1'::, ,~',

·:'C.: ..::':~E'.aqA""lS

4lecar-eilteepiDg is ft3t ~red far 'tfte -toUGWLfig ~iGyers:

9Da.ll e!!ploye:rs4ltlidl '~loyed '1ll)'1!Dre :t:na:nten {lllifull­
or part-tiJre errp!oyees at any one time during the previcus
calendar year. A fe.t small employers wi 11 have to rna intain
records if they are selected to participate lnthe ,annual
survey of ocQlpational injur ies and illnesses. They will be
rotifie:l in advance and supplied with the necessary forms
and instructiens. Also, State safety and health laws rray
require small employers to keep injury and illness records.
Small employers are not exempt from the requirement to
r'eport any accident which results in a fatality or the
hospitalization of 'f ive (5) or ,mre E:IIPloyees.

__ EmploYers in religious activities b.lt aUy with .respect to
tbe conduct of reliqious servioes or ~it!es. flaIployees
engaqed in such services or rites include cler~n. choir
members, organists and other musicians, ushers. and the
like. 1On:: RecDrds of injuries and illnesses occurring
to eq>lC1fee& while performing secular activities must be
kept. Recordkeeping is also required for eqlloyees of
private ·hospitals. schools. orphanages. 'and COlllJlll!rcial
·establisl'lllents cwned or 'operated ·byreligicus organizations.

~ If an eftlllC1fer has IIDre than 1 establishDent with
CXllIIbined enplCl'flll!nt .of IIlOre than 10 E:IIPloyees. records ·lDJst
be kept :£Dr ..all..uxtiIl1cl.la1.~tabl i"shgpDts.,

':~'~daIesti~ 'in "I:tIe ~·s'~ ftSidence
~::- 'for the usual purposes u: lI:losekeepin:! or c:hildan-e. 1:11"

both.

.~-..::.... .

In certall1 States. aqencles Q[ State and local goverrments
are required to keep injury and illness n!cords for their
esrplC1fees in accordance with State regulations.

SupplEmentary reards IDJst be CDIIpleted and present in the
establisllllent within six (61 workdays after the eftlllC1feC
has been notified of an injury or illness case.

14-24
Continued inside back cover
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OSHA No.1 01 Form approved
Case or File No. __ .... OMB No. 44R 1453

Supplementary Record of Occupational Injuries and Illnesses
EMPLOYER1. Name - _

2. Mail 'address, - '- _

(No. and slreel) (Cily or lown) (Slale)
3. Location, if different "from mail address - _

INJURED OR ILL EMPLOYEE
4. Name ~ ~ Social Security No. _

(First name) (Middle name) (Last name)5. Home addr~ ;.. . •

(No. aDd street) (City or town) (Slate)
6. Age 7. Sex: Male Female (Check one)
8. Occupation __

(EDter regular job title, not the specific aClivity he was performing at lime 01 injury.)
9. Department ~ _

(Enter name of department or divisioD in which the injured person is regularly employed, even
though he may have been lemporarily working in anolher dellartment at the time of injury.)

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS
10. Place of accident or exposure :- _

(No. and slreet) (City or lown) (State)
If accident or exposure occurred on employer's premises, give address of plant or establishment in which

_.u occuned. Do Jlot.indicate department or division within the plant or establishment. If accident oc­
curred OutSide employer's prebiises,al auidentifiabh:llddress, give1hataddl'e5S. IHt ·occuned "On 'lllJH­
:lie highway or at any ·other place which cannot be identified by -Dumber and street, please provide.p_
references locating the pLwe of iDjuryas accuratdy -as possible.

·lLWas ~lace of acCident 01' .6.posure ~D ~oyer'-6'premises? (y~ or No)
12. What was the employee doing when injured? _

(Be specific. II he was using 10015 or equipment or handling mater is I,

name them and lell whal he was doing Wilh, them_)

13. How did theaccident'occur? -' _
(Descrihe fully tbe events which resulted in lhe injury or occupalional illness. Tell whal

happened and how it happened. Name any objects or substances involved and tell how they were invohcd. Give

full delails on all faclors which led.or contribuled ,10 lhe acciden!. Use separate sheet for additional space.)

OCCUPATIONAL INJ VRYOR OCCUPATIONAL ILLNESS
14. 'Describe-the inj:uryoT,-iUness.in detail and indicate the tlart .0'£ bodr -affected. _

(e.g.: amputation of right ind"x finger

at second joint; lracture of rihs; lead poisoning; dermatitis 01 lelt hand. etc.)

15. Name the object or substance which Jlirec.t!y ~juIed .the employee. (For example, the machine or.t.h.illj!
be struck against or which st1"U1:kbim; the vapor or poison he inhaled or swallowed~ the chemical4)]':;m­
diationwhich irrit~ted his skin; or in cases of slrains, hernias, etc., tbe ibinghe was'liTiing, pulling,etc.)

16. Date of injury or initial diagnosis of occupational illness
(Date I

17. Did employee die? (Yes or No)

OTHER

19. If hospitalized, name and address of hospital ,. _

Date of report Prepared by _
Official position _

14·25
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SUPPLEMENTARY RECORD OF

OCCUPATIONAL INJURIES

AND ILLNESSES

To supplement the Log and Summary of Occupational Injuries and Illnesses (OSHA No. 200), each establishment
must maintain a record of each recordable occupational injury or illness. Worker's compensation, insurance, or other
reports are acceptable as records if they contain all facts listed below or are supplemented to do so. If no suitable
report is made for other purposes, this form (OSHA No. 101) may be used or the necessary facts can be listed 00

a separate plain sheet of paper. These records must abo be available in' the establishment without delay and at
reasonable times for examination by representatives of the Department of Labor and the Department of Health,
Education and Welfare, and States accorded jurisdiction under the Act. The records must be maintained for a
period of not less than five years foUowing the end of the calendar year to which they relate.

Such records must contain at least the following facts:

1) Aboulthe employer-name, mail address, and lOCation if different from mail address.

2) AboultheJn.j1lJgJl.m.jJJ £mPloru---peme,&lGial.securjq.o ..aumhu, ..heme ..edfk-ess.~,~~

.,- depaJtmeDL

c·~, - 3)" .46out*acr:iDen, OI':ecpo.iDIe.to~~of accldea4 .. Upc.aae..1 glws it....
.. . ~,.~........ieee••Juat .aopio,ee w.as maiIIg.__ .mjmed. aDd"".the..,..;dept GCCIDIIed.

4) Aboul the occupatioMl injury or illness-description of the injury or illness, including -part ot body
aBected; name of the object or suhstalJce which directly injured the employee; and date of injul'}" or diagnosis
of iIlneSlI.

5) Other-name and address of physician; if hospitalized, name and address of hospital; dale of report; and
Dame and position of person preparing th" report.

SEE DEFINITIONS ON THE BACK OF OSHA FORM 200.

14-26
312<



Columns 7a
through 7g - TYPE OF ILLNESS.

Enter a check in only one column for each illness.

TERMINATION OR PERMANENT TRANSFER-Place an asterisk to
the right of the entry in columns 7a through 7g (type of illness) which

represented a termination of employment or permanent transfer.

VI. Definitions

OCCUPATIONAL INJURY is any injury such as a cut, fracture. sprain.
amputation, etc., which results from a work accident or from an expo­
sure involving a single incident in the work environment.
NOTE: Conditions resulting from animal bites. such as insect or snake
bites or from one-time exposure to chemicals. are considered to be injuries.

7g. All Other Occupational Illnesses

Examples. Anthrax, brucelloSls, infecltou~ hepatitiS. 'malignam
·ano benign tumors, 'food poisoning. 'histoolasmosis, coccidioido­
mycosIs, etc.

7d. Poisoning (Systemic Effect of Toxic Materials)

,Examples: Poisoning by lead, mercury, cadmium, arsenic, or
other metals; poisoning by carbon m'onoxide, hydrogen sulfide.
or other gases; poisoning by benzol, carbon tetrachloride, or
other organic solvents; poisoning by Insecticide sprays such as
parathion, lead arsenate; poisoning by other chemicals such as

formaldehyde>"lastics, and resins, etc.

7e. Disorders Due to Physical Agents (Other than Toxic Materials)
Examples: Heatstroke, sunstroke, heat exhaustion, and other
effects of environmental heat. freezing, frostbite, and effects of

exposure to low te",peratures; caisson disease, effects of ionizing
radiation (isotopes, X·rays, radium), effects of nonionizing radia­
tion (welding flash, ultraviolet rays, microwaves, sunburn); etc.

7f. Disorders Associated With Repeated Trauma
Examples: Noise·induced hearing loss; synovitis, tenosynovitis.
and 'bursitis; 'Raynaud's,phenomena; .and other,.conditions due:to
repeated motion. vibration, or pressure.

ESTABLISHMENT: A smgle physical location where business is conduct­
ed or woere services or industrial·operations are performed (for example:
a factory, mill, stOre, hotel, restau,anl,'mov,e meater, ianm•.ranch. bank.
sal€s offic€, warehouse, or -central adminrslrative offiCB), Where drstmC1b..

separate activities are performed.at a Single phYSical 10cation,SClch as con­
struction activities operated from the same phYSical locatlor, dS a lumber
yard, each activity shall be treated as a separate·establ,shment

Records for personnel who do not primarily report or work at a· Single
establishment, such ·as traveling saresmen, tecllnicians, engineers, etc., shall
be maintained at the location from which they are paid or the base hom
which personnel operate to carry out the:.- ~":'li~ities.

MEDICAL TREATMENT includes treatment (other than first aid) admin·
Istered by a physician or by registered professional personnel' under the
standing orders of a physIcian. Medical treatment does NOT include first­
aId ,trealment (one-time treatment-and .subsequent ,observation of minor

scratches, cuts, burns, splinters, and so forth,'which do not ordinarily re­
quire medical care) eveer though provided by a phYSician o~ registered
professional personnel.

-For:iirms engaged in·activities.which may .bephysically disPersed. sud1:as
agncu1ture; .construction; ~tr.anspor.tation;.comrmmicalions: aml.electTic,
gas. and sanitary services, records may be maintained at a place to which
employees report each day.

INJURIES OR I LLNESSES WITHOUT LOST

WORKDAYS. Self-explanatory,

Columns
G'and 13

OCCUPATIONAL ILLNESS of an employee is anv abnormal conditioo or
disorder. other than.one resUlting from an QCOJpatinnalinjury, alUli!d by

exposure to environmental factors associated with employment. I t in­

cludes acute and chronic illnesses or diseases which may be caused by in­
halation, absorption. ingestion. or direct contact.

The foJlowing listing gives the categories of OCCUPational illnesses and dIS­
aroers -ttlatwlllbe utilizedforlhe puqlOSe ofclassifying-recordable~llI-

.. -nesses:'-For-purposes -of' infotmation;-examptes-of~.eategcrV<lre~.
These are IYpical examples, however,and are not to be considered the
complete listing of the types of illnesses and disorders that are to be count­
ed under each category.

7a. Occupational Skin Diseases or Disorders
Examples: Contact dermatitis, eczema. or rash caused by pri­
mary irritants and sensitizers or poisonous plants; oil acne;
chrome ulcers; chemical burns or inflammations; etc.

V. Totals

Add number of entries in columns 1 and 8,
Add number of checks in columns 2. 3. 6. 7.9, 10. ar:>d 1.3.

. Add-numbel' oi davs';n'columns 4;5, 11. and ·12.
Totals are to be,generated for ead1 column at me end of eadl.page and at
me end of each year,Only the yearly totals are required for .,=;"g_

If an emploV€8's loss of workdays is continuing at the time the totals are
summarized. €Stimate the number of future workdays the emplovee will
lose and add that estimate to the workdays already lost and include this
figure in the annual totals. No further entries are to be made with respect

to such cases in the next year's log.

f....l< _-. -;~• .').r-::.~~ It ~ll':.' ~~.:- :1: (~f\:'u.:nQ:.'Jn;(.):·,,:.'~;

Examples: Silicosis, asbestosis, coal worker's pneumoconiosis.
byssinosis.-siderosis. and other pneumoconioses.

7c. Respiratory Conditions Due to Toxic Agents
Examples: Pneumonitis. pharyngitis. rhinitis or acute congestion
due to chemicals. dusts, gases, or fumes; farmer's lung. etc.

materials processed or used, and the kinds of operations performed ,n the
course of an employee's work, whether on or off the employer's premises
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Bureau of L<lbor Statistics
Log <loll Surnmary of Occupational
Injuries and Illnesses

·U.s. C

This form 15 required by flublic UlW 91·596 am must be kept
In Ihe est.ablishmem for 5 year.s. Failure 10 maintain .nd past

can resull in the issua!lCe of citations a.-.:i assess~ent of penah,es.
(See posting requi,emenrs on the orher side of form.)

NOTE: RECORDABLE ':ASES: You are l'BQulred to :-ecord information about every occupa- ICompany Name
tional death: every non1atal occupatIonal illness: and those nonfatal occupational in-
juries which Involve one or mor~ of the follO'Ning; loss of consciousness. rest ...iction IEstabHshrnenl Name

of work or motion, transfer to another job, or medICal treatmenr (other than fi~t aid). IEstablishmenl Address
(See definitiofls an rht1 orht!r side of form.'

-::----=---:----r=-,--,.-,-,------r::----:---L...:.:~.:.....::..:.;='-'---..::....::...:..:..:.;:....::.:.:...:.:..=~___,__-__:_--~----___r=____:_-- .----
Case or Oa'.ol E"'pIoy...•• Name ' Occupation 10_.....nt Desaip..on 01 Injury or III.... IE~t of ond Outeam
File Injury or
Number Onset of \ Fatalities 1Nonfatal

Illness ' I

IAI 1131 ICl !OJ lEI (f'l

":/' { ..'. 11II -;~:::.:,:,.::;:;':::::'
+:::::

:,,::L? ':., "::',': I·,·,,':::
::.:::.:::

:::;.;:.,;' \~~itltiS~¥Ot~i;:·t(i·1

,Fnt DATE 'lEn,., a
101 d 'h, CHECK

If injury
involves
days JWaI
from
woO:,o:­
davsof-~-""'·I-.
j
acUYllY.
0<-',

J(lJ (2)
I

Injuries V
Iinjury

.!Aelana
Enter a brief descriPtion of the injury or illness
and indicats the pan or parts of body aHected.

TYP'CIlI entnm for this CDIunIn-might lse:
• 'AmputBtion'Df"l" jointright~;

Strain of I:>we' bacJo:; CDrnac: _tlli>on__~.

Enter depanment in which
the employee i. regularty

employed or a desl::riptian
of narmat workDlr.e to
whtch emr1oy8S is asigned,
even though temporarily
working in another depart·
menl at the time If injury

or illnea:.

Enter regular job titte. not
activitv employee waS per­
forming when Injured or at
onset of illness. 1n the absence

of a format tide, enter a brief
description of the emplOyee's

dutiel.

Enter rirst name or initial.
middle initial, last name.

Enter
MO./d.W:

Enter a
nonduph·
eating
number
which
mil
facilir,He
com­
parisons
»iUl
supple­
mentarv
r,BCOrds

.
1

I
I
I

I

., I
"~--.\.

~,\;};::t;\'1\···:';~j;.;·;,;~!~;;C,~;;:jl.~!.·t;;~L~ ;\::":'j:E~;t1j'¥tti!±
I

OSHA No. 200
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lepartment of Labor

For Calendar Year 19 _ Page __of__

I

Form Approved

----------------------------------------.------ 0 M 8. No. 44R 1453

------------------------------------
-----_. -----------------.,---::---,------,,-----=-:-:--:-:-:::=------,-----------------------
• of INJURY Type, Extent of, and Outcome of ILLNESS

InjuriS'S Type of Illness Fatalities Nonfatal Illness~s

\)th L~st Workdays

·031021{HI{10I

Illnesses With Lc.:Sl Workdays

131

Illnesses
I ,- -,-_. ,, -iWi :hoU1: LoS!

r I, Workdays

Enter num- IEnter nurn· Enter a CHECK
ber of ber of if no entry was

OAysawavlOAYSOf made in col·
from work. 'renricted umns 8 or 9

work 8Cti~

. ltV..

:Ilness
Related

IEnter DATE\Ente~ a Enter a
of death CHECK CHECK ,;

jf illness illness in-
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Instructions for OSHA No. 200

I. Log and Summary of Occupational Injurl~ and III,,!esses

Each employer who is subject to the recordkeeping requirements of the
Occupational Safety and Health Act of 1970 must maintain for each estab­

lishment a log of all recordable occupational injuries and illnesses. This
form (OSHA No. 2001 may be used for that purpose. A substitute for the
OSHA No. 200 is acceptable if it is as detailed, easily readable, and under­
standable as the OSHA No. 200.

Column B DATE OF INJURY OR ONSET OF ILLNESS.

For occupational injuries, enter the date of the work acci­
dent which resulted in injury. For occupational illnesses,
enter the date of initial diagnosis of illness. or, if absence
from work occurred before diagnosis, enter the first day of
the absence attributable to the illness which was later diag­
nosed or recognized.

INJURY OR ILLNESS-RELATED DEATHS.
Self-explanatory,

INJURIESOR ILLNESSES WITH LOST WORKDAYS.
-Setr--expf!ffi~.

Any injury which invollle5 days awav from work. or days of
restricted work activity, or bo"tt> must be recorded since it
alwavs invollle5 Oni! or mOA! or tf1e criteria for'!'eCordabHity.

Columns
2 and 9

Columns

C through F- Self-explanatOry,

Columns
1 and B

Enter each recordable case on the log within six (6) workdays after learn­
ing of its occurrence. Although other records must be maintained at the
establishment to which they refer. it is possible to prepare and maintain
the log at another location, using data processing equipment if desired. If
the log is prepared elsewhere. a copy upcated to Within 45 calendar days
must be present at all times in the establIShment.

Logs must be maintained and retained for five 15) years following the end
,01 the calendar year to which they relate. Logs must be available (normally
at the establishment) for inspection and copying by representati'oleS of the
Depanment of Labor. or the Department of Health, Education and Wei­
,fare. Of States-accorded·jurisdiction under the Act.

11. Changes-;n'Extent of or'Outtome 01 Injury or Illness

I f. during the S-year penod the log must be retained, there is a change in
an extent and outcome of an injury or illness which affects entries in
columns 1,2.6,8,9. or 13. the first entry should be lined out and a new
entry made. For example, if an injured employee at first reqUired only
medical treatment but later lost workdays away from work, the check In

column 6 should be lined out. and checks entered in columns 2 and 3 and
the number of lost workdays entered in column 4.

In another example, if an employee with an occupational illness lost work·
days. returned to work, and then died of the illness, the entries in columns

9 and 10 sh6uld be lined-~-!..and the date of death entered in column 8.

"

"The emire·entry for-an "inlury or.iftness'Shoold tie lined 'OUl rff;ner found
to be nonrecordable. For exarnple~'.an injUry or illness which is later deter­
mined not to be work related, or ~ich was initially thought to involve

_rneJ:fu;aJ .1.r.e<ltmentbut.l<lter.was.determined tQhave jnvOOied-onfy .first--aid.

Columns
:J and 10

Columns
4 and 11

INJURIES OR ILLNESSES INVOLVING DAYS AW'AY
FROM WORK. Self-explanatory.

LOST WORKDAYS--DAYS AWAY FROM WORK.
Enter the number of workdays (consecutive or notI on
which the employee would have worked but could not be­
cause of occupational injUry ()r illness. The number of lost
workdays should not include the day of injury or onset of
illness or any days on which the employee would not ,have
worked even though able to work.
NOTE: For employees not having a regularly scheduled
shift. such as certain truck drivers, construction workers.
farm labor. casual labcr. part-time employees. etc., it may

. -be'necessary,o estimate"the'number of 'lost wor+:davs. 'Esti­
mines 0"1 lOst workdays shall tie based on prior .wofid,iStOlV
of the employee AND days worked by emplovees, n01 ill or
injured. working in the department and lor ClCOJ+l<Ition of
the ill or injured emplovee.

. , . .'~""L''l':".:;' '~;~~':':':"7':~'1-:~'

T~,:, ":'''': .. ''; .....~ :-':""'~, .... ""': .. i.,'? .f.,:!,: ..... 0 .~~,.. .. ':"J ~''''''::'":' ...~. ~~~~ ~_L.,,~,I! -;: .......... :i." ~"'~~_ :"h,,:,'

111. Posting Requiremems

A oopy of the torals and information follOWing the fold line of the last
page for the year must be posted at each establishment in the place or
places where notices to employees are customanly posted: This copy must
be posted no later than February 7and must·remain-;".place until March I.

Even though there were no inluries or illnesses during the year, zeros must
Le entered on·the·totals line, and the form.posted_

torals are true and complete by signing at the bottom of the form.

-CDJl.Imns
5 and 12 LOST WORKDAYS--DAYS OF RESTRICTED WORK

ACTIVITY.
Enter the number of workdays (consecutive or no'tl on
which because of injury or illness:
(1) the employee was assigned to another job on a tem­

porary basis, or
(2) the employee worked at a permanent Job less than

~~\ ~~ ~:~!':'~~~ I.~,";;~o~--~f ~·rClrni\~'~~11~' !a~~i!:,n~~ !oh

but could not perlorm all duties normally connected
with it.

IV. Instructions for Completing Log and Summary of Occupational Injuries
and Illnesses

Column A - CASE OR FILE NUMBER. Self-explanatory.

The number of lost·workdays should not· include the day of
injury or onset of illness or any days on which the employ­
ee would not have worked even though able to work.
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OSHA Field Locations
(Includes mdresses and ·telJ:ph)ne·ra.aDecs for CSiA ReqLonal OffLces
and cllLeB Lt'I "'hi.ch other ofhees are located. CcIIplete informtlon
CJ'l fLeld locaticns, may be obtained fraa any O~ Regia'\8l Office. I

Region 1: cornect.1.Qlt, KaLne, J1as.sad'lusetts.
New H~~'llre. RtlCld.! Isl.JnJ, .....et"lll)Ot

JF'K fedenl Bul1dLrw::j
Roc:I!\ ld.U4 - Goverl"lrrnt Center
Bosta'\, M.a~ad'lU8e'tts U22u)

Phone: bl1-22J-6712

Area ofnces:

Region 4: Alat:Bma, F'lofLda, Georgla, Kentucky,
'"hSS1SSlr:Pi.. North Carolina. SaJth Carohna,
Tennessee

lJ7~ ~acntree Street, NE. - SULte 5d1
Atlanta. GeorgL" JulUlj

Phone, 4Uo--tllll-1S71

Area ot: flees:

Dislt iet office:

Corpu$ CI"ICistl f Teaas.

Field stations:

Shreveport, LaJisiana
8eaulmnt, 1'eIlo!lS
EI Paso. Te~s

'" ':. 'C, Field B~t~~~'1 "l'-.

CCleuI' 0 I AJere.. Idaho
LElifLBUln, Idaho
Pocatello, 1_

__,lUasOa

Boise. r_
ElOrt1.ar"d, Oreq3fl
BeU....... lILiIIlngton

4:l\J Golden Gate A'-'efIJe - Roan'lJ41U
Post Office 80z )0017
san FrancLsco, cahfomia ':t41U2

P!1<re, 4l!>--S>b-<J>tI&

Area offices:

Des I'tcnres. IOila
Widuta. kansas
Kansas City, KlBSQJri
St. Lcuu .. P1issoun
North Platte~ Nebraska
c::Dha, Nebcaska

L.4ke.woa;\, Co loraao
ail ll.rgs , P"Ontana
BlSl8rdl, North Dakota
510011 falls. 5aJth DaJ(ota
salt Lake Clty, Utah

·A.rea'offices:

Region 9: A(u.ona, CalHornLa. Ha.lali, Nevada. :
Guan. AIlI!(lCan Sam.a, Trust Territory
of the Paci.fLc Islards

Region 7: IOoIa, Kansas, KlSSQJCL, Netriska

911 Wa1n.lt Street - Roell )UUU
Kansas City, f'lissCUrl 641U6

Pha'e: tilfr.-37"-:5tibl

1'UCson, AT izona
Fre5.'D, c.ali!omla-...CaU_
14S_~

• AIaeru.&.. Ar.u.c.a-.__• c:.lifDmia

"~.-.~HonoLulu. ~a L1.

Fleld sustions:

Region 10: A.Laslla, Idaho, Oreqon. wash1J'qtCl"l

Pederal Buildi~ - ~ 227
9U":i f'u9t Awl"lJe
Seattle, waat'lLrJ;tl.n ~tH74
_, 21l&-U2-,~lU

.vee aUlc:es~

,-«egIaDe: <Jo-.._. Mort.b_.
so"th -"ta. U....~

1~1 StartS~ -._ JSIl10

--.~.--_, ,l"-6)~.3IIIIl

-"r, -.h'·

LLtt.le Rodl;. Arl.:.ansas
tiaton RQJqe, LaJ LS Lana
New' Or Leuns. LoJ1SLat'Ia
AlbJquerque. New Io'eXlOO
\"'!..::r-~ ':It_y~ 1)1..1~~~_

l'UJ..5d. Uk.iclllCJrd

AustLn. Texas
Dallas, Teus
H.:t.rlLrw::j~n. Tellds
tiOJston, Teaas
lrvu..;l, Texas
Lubrodr., Texas
San AntallO, TeJt.as
'IYler, Texas

S5~ Grlffitl Squllre BulldLIl9 - RoaD 6U2
Dallas, Texas 1S2112

""""", 214-14"'2477/l&,1

CaLumet Cay, 1111 1 1015
NLles, I 111 nol s
North"Aurora, Illinois.
Peona, 11hn:Jls
I nchanapolls, Irdiana
DeUOl t. Kidl igan
"'l~lis, HJ.mesota
Cinc:Hnatl. Ohio
CIe"'lan:I. Oluo
-Co~ 0Iw:>
TDlslD.Oluo
A~letCl"l, WJ.s:tnSin
Ki lwaukl!E' ,Wisconsm

eeUevll'le, ~l'lirols

E.a:u Cl.a.ire, Wu;ccmsln
'-OtIad.iSDn.. 'oIIi'~sconsln

..-Amistan.,,~
l:::Iunt.s"L1Le;~A.1.abi!IIII---ry,"-Sheff ield, AJ.aDiIae
Pen&a~ Plor Lda
Tal.J.abassee. F'lonaa
Gulfpon.. '... iSSLSSlppl
Charl:.estew'l. 'SoJ'th Carohna

230 5wth Dearborn Street - Roan J26J
Ch1CaqO, 111lnoLs 6060-4

E'tlor'e' 112-1,:>- 2220

BlfTnl nghan, A.lal:BJna
Mobile, Alabama
fort tau::lerdale. flor \lia
Jao:sonville, florhia
T~ fLorlda
!l\aCXJn, Georgla
Savannah, Georgia
Tucker. GeorgU
Lo.ILsV1.11e, Kentucky
Jao:SOTl, ""lS51SSiRJl
RaleLgh, North CaroliM
ColUlt£lia, 50Jth Carollna
Nash\l'l lIe, Tennessee

held stations:

Oistnet o[hces:

Area offices:

"rea offices:

Region 5: 111lro1S, lroLana, Midugan, l1.lnnesota~
()hLO, WLSCQn51n

"'eglon 6: Ar"ansas~ LoJ.l.5LilIlII.. Net '.NeuCD,
Oklancaa. Te.us

...i.at.eway BIHldu'l;j - Su H.e 2lW
J5J5 Mar-.et Street
Phi l.sie lphu. Penn.sylva.nla 1!:il 1.14

Pha-e: 2lS-5i6-12Ul

\oil: LTIl.f"IJtlX'l. OeL....are
rlOrfolll, IJLfqLnu.

AllentOom, PeMSY i vaN a
Johnstcwn, Pemsy I van La
Lancaster. Pemsylvalua
HeadvL'lle, Pemsylvanla
State Colleqe, Pemsy i vaou
falls ChurC1, Vlrg1'llla
Roal1d(e. 'w'lrc:llnLa
':~"~~r- "'oIe~,_ I/!r,:'!"'l~

,"':"~~l;~, ...:::::.-;:: ','.1:.. ;;; .. ,1 ...

<Oo11e_._"-...y
~, _J....S<";
Dove" _ Je<wy

Ha.il>rC&ld< Hel'lht6, _ ..IenIOy
Ne.tar..... ,.... Jersey
Al~r.y, ~~ 'tor.<
Brooklyn. New '~ork

Eiuffalo. New' York
~1L.. shH-.g. ~ew York
~ York, ~ew York
Rod'lester, New York
SyraOJse. New York
illlestl:l.lry, New 'torK
..tIite ?1all'\S, New' Yorr.
Hato Re'f, Puerto R lOJ

lIoJrtford, Connect ~a.lt

Spr uqf leld, Massad1usett..s
lola Ittloln , MassadlusettS
COlla:lrd, ~ew li~sl'Hre

~ ••:c.;'C.
Balt1JDjre~ Mdryland
HarnsbJl"q. f'el"VlS'/lYan,la
Phl.1adelph1d, Pennsyl'Rllnla
PLttSbJr~. Pennsyl'«lolll~

'..HIkes Barre, Pemsylvanla
R1d1ron::1. VLr~.l.nLa

..QwIrUsllft".oliIII!:n V.l.r.&;.l.ru..a

Prov\dence. Rhode Island

DlSt.r \et, othce:

15lS B.roadway - Rocn )445
New 'lou, 1l.,j~ York lUU.'l6

_ ,.2.Ir-J....,,1)o1

_<lIff_

.......'~:

Region 2: NEw 'I'orll, New Jersey, Puerto R1CO,
Vlrq1n lshrds, Canal 'Zone

Region 3: Del~.zue, DlstrlC't 'It:' (.:llUlrtHa. I1arylard,
Pf"lVlSylwllia ...... irglma. 1ol'e6t Vlrglll.l.a
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Participating State Statistical Agencies

Al.a"- OepIrtEnt of Wbor
600 Amdnistrative Building
~ry,,,~ 36130
_, 2lb-t»-6270

" lUaaIuI Dl!pIrtEnt of Labor
_ra. lIIlIl Analysis sectien
Palt Office Ilml ~7000

J..-u. Alasl<a 99802
_, 901-46~500

_ r ican SliIIIDa Dl!pIrt:lll!nt of
~r IlesaIrces

Pago Pago. _rican S- 96799
Phone: 6J~

• o\r izona In<1Isu 1&1 cazmi os ien
Palt Office Ilml 19070
_ii. Arizona 85015

Phcre: 60~271-5559

Arl<ansas Departlllent of Labor
OSH Statistics - AI:lar. 4U7
1515 we.t 5eYenth Str... t
LitUe 1lDd<. Arkansas 72.202
_: 501-371-277U

.. QIlifi:lnlUl...... _ af
_UIl 1IelMi_

J.abar Statistics -.:I _
_ Office _ 60J

.&11~ ·california ~9U4
_: 415-55r-3317

• COlJ>rlXlo DepartlEnt of Lab>r ar£l
~loymi,nt

Division of La.b)r
1313 5henlBn
Dem.ler. COlorado 8U2I)3
_, 30r-83':O-3748

• Cln1ect ian Department of Labor
20U Folly Bra>k lla.L\evard
liethersfield. Connecticut 061tl9

Phcre, 20:l-566-437U

Distr iet of COIuamia "'iniJoJm >lage
ai'll Indultrial safety Board

In<1IBtrial Safety Division
2900 _ten Street, N,E. - 1st Flr.
Nashingten. D.C. 20018
-'~J.5l2

-~ DE'i" ..."t of 1.aIi>r
Div.islal of IIDIstr ial Affairs
618 No. Unien Street

....,;.oeto:gtm.~ ±9SC5
._~ ~:1l-.2Jl79

FlariiID lllepart..""t of CCIlIIrrae
'Division of Labor - Roan 206
lJ21 E:a!aJtive Center Drive. East
Tallahassee. Florida 32301
_, 904-488-5837

GuaBI Depactl1Ent. of I...aoor
Post Office 80. 2950
Agana. Guam 96910

Phcre, 477-9820-9

• Ha.!ail DepartlIEnt of La.t::or
and lrdJstrlal RelatlQ'lS

..P5 Mlli.1~nl .1:;"..,"_,;
.~........;.....~ ... , i..~..... ~ .7W.l.~

Pbcne: ~08--';48-639~

Idaho IrdJstrial CCIIIllissien
317 ""'in Street
8oise. Idaho 83702

Phone, 208-384-2193

• Irdiana Division of I..at:or
Department of Stati.tics, IC5HA
IOU No. senate A"""'" - Roan 1013
Indianapoli., Il'Iliana 46204

Phcre: 317-63}-U73

111I Icwa Bureau of labor
East 5eYenth ard Nal..... t
Des l'Ioines. Iowa 50319

Phcre: 51!>-281-3606

Kansas Department of Health ai'll
envirament

~orbes Air Foroe Base - Bldg. 740
~. Kansas 66620

Phone: 913-062-9360

• Ilentuel<y Departant of Lal:Dr
_ra. ard Statiatics Divisien
15). ~J> &:AIrt
~r_fort. Ientucty 40601

1'bl:i1l" 5Q-56t-J1JllI

·Iom...' ....·~ of ~I~
SeoJnty,&.RP.sea:1rd1 anj Statlstics-OSH
1UOI North 23rd and F1Jqw
Baton 1lo.Jqe. Lw is iana 7 Oil 04

Phone: 504-389->647

Maine Depar~nt of I'IaI"p:IIer Affairs
OivisiOl of Researd1 Statistics
State Offioe Building - 2nd Flr.
~.ta. ""'ine 1143J3 .

Phone: 207-289-33)1

• ""'rylan:l Department of Licensing
ard Re9>latien

Divi.ien of Labor and I_try
203 E. Baltimore Street
Balt lJII:>re , Plarylard 21202

Phcre: 301-38~2264

IIaSSadlugetts Department of I.1t:or
an:l I_tries

DivisiCl'1 of Statistics
100 C<abridge Street
.--.. tliIsSad1u&etts 1l22D2

ftllIae: 617-721-3596

• ",ia.igan llepar1:Dont of I.1t:or
Injury Analy.", Division
·1!se..--riB -Dr'-
.wn:sU1ll. ll.ia.>gan 4Il92l;_= '517-317-9650

• "'inresota llepartment of Labor lIIlIl
In<1Istry

444 lafayette Read
saint Paul. "'irv-esota 55101

Phone: 612-2%-3947

IUssiss4>Pl State Board -of Health
Ccalpatic:na.l Safety ard Health
2628 SWtherlan:l Street '.
Jadl;scn, ..iSSlSSippl 39216

Phone: 601-982-6315 •

Carpensat-lal
Post'Office 80. 51!
Jefferson City. Missouri 65101

f'hone: 314-751-4231

!!ontana Depor...,nt of Labor and
IrdJ.try

Workeels CarpensatiQ"l DivisiCl"l
815 ~rc:nt Street
Helena. Montana 59601

Phone, 406-449-2994

Nebraska Workerls CarpensatLCI"l. Coort
Post Office 80. 94845
Lincoln. Nebrasl<a 68509

Phcre: 40~471-2568

• Nevada IrlllJstr ia! CCIIIlliss ien
515 E. ""'sser Street
Carson City. Nevada 89714

Phone: 7U2-885-5240

_ Jer• ..,. Department of Labor
ai'll IrdJ.try

Divisioo of Plannlng and Researd1
Post Office 80. 359
Trenton, New Jersey O~625

Phone, 609--292-2643

• -.~~ABO..5<lcJ.al
5erviceo DepllrtJre nt - ElA
Post Office !lol< 2348
'_ fie. _ Mellia> 87503

Pbone: ~27-5Z11

_ loR Depart:Dem: of Later

Dl.visim 'Of "Resea,rdl -and StZlt'Lstl'C:S
2 WOr ld Tude Center
N.... York. N.... York 10047

f'hone: 518-457-2727

* North 'Carol Lna Oe?art:ment of Lab:lr
DivisiCl'l of Statistics
4 west Edenton Street
Raleigh, North Carollna 270Lll

Pbcne: 919--73)-4940

Cl\io Depa.rtaEnt of InclJstr 1al
!lelatiens

232) we.t 5th A"" .....e
Fast Office .80. ~25

ColunD.J•• Ohio 43216
PIxre: 614-46&-7,2U

• Oregon Worker IS CatpeT"I5atla"l
Board

OSIVBLS Stat.1stics Sect.-iCl'l
~ am l.IdJstr~ BuJ.1clulg
RDan lOB
Sal.... Oregal 97310

Plaa:: 503-378-8254

Pen:liylJoram.a LiepaTtIDent: of.L.!.bor
and .1J:IWstry

OSH Staustlcs
7th an:j Forster Streets
Harr isbJrg, Pennsylvama 1712Ll

Phone: 717-7~7-191~

Puerto R1CO Department of Lator
Bureau of L.a..b:>r Stat1stics
414 Barbosa Avenue
HaEo Rey. ~uerto R1CO UU'117

Phone: ~l)';-765-1'7D

Rhcde Islard Departrrent of Laror
01 .... is100 of Statlst1cs
2J5 PrCJl"enade Street
;.1, ". ~ ..,... (, ,', ,:' \'

Phone:' 4u1--277-27J1

• SoJth Carolina DepartJrent of Laoor
DivlsLon of Research and Stat Lstics
Post Office D'raw~r 11329
Col'""'ia. 50Jth Carolina 29211

Phone: 803-;-7 51!- 850 7
I

50Jth DakOta DepartMent of Health
DivisLon of Public Health Statistics
Foss Bui1di~

P,e"•• 50Jth Dakota 57,01
Phone: 605-224-3355

ill Tennessee [)epa rtme nt of Laoor
Division of Research ard StatLstics
501 Unien Building
SULte F', 2nd Floor
NashVll1e, Tennessee ) 7219

Phone: 615-741-1748

Texas Departnent of Health
Division of OecupatiO"'lal Safety
1100 west 49th Street
Austin, Texas 7d756

Pbcne: 512--454-37ti1

• Utah IrxiJstna.l CO'IIniSS1Dl"l
C6H StatlSUcaJ. DivlSlGD.
~4B 50Jth 4th~
Salt Lake C,ty. Utah 84111

'I'tlor"" '~0l-533-f>401

• Vencnt Oepart:l:l':lent of LatJ:)r aId
Irxlustry

State Office BuL1dH'~

Mootpeller, Venront 051602
Phone: a02-~28-22~6

• Virg1n Islands Departn'Ent 'of Laoor
Post Offia! Bo. 14l;
St. Thanas. VLCgLn Islarrls llUl::Iul

Phcroe: 80,>-774-365u

* Virg1nia DepartJrent of Lal:or and
lrxlustry

Post Off,oe Bo. 12064
fifth Street Office Bu Ildln:)
Rld1mond, VLrgLnla 2J2ral

Phone: ~04-706-23~4

* ~ShLngt:cn DepartJrEnt of Laoor
an:j Irdustr Les

lrdJstnal 'Safety 'and-Hea.t.Lh
Post Ofl,ce EloJ< 25~9

Ol~la. WaslH"lton 9~5/J4

Phone: 2U6-75J-6,W

.w-est IJLrglnJ.a De:part.Iient. of l..:.a:::l:"
hULl 'rIIiashlIlgtm St'reet.. ·East.
Char lestO'l, west VI rglnia 2~JOi)

Phore: JU4-J4d-7~9u

WisconsLn Departn'E'nt of IrrlJstry.
Lator am H~n RelatlCl1S

20} E. WashLrlgtoo Avel"lJe
,"'acllson, W1SConSLll SJ7IJ7

!'hare: bUll-266-75,"

W'f'OTUrq Depart.rrent of ~r ard
Stat 1St lCS

01vlSion of Researd1·and Stat'iStLCS
B.,urett BUlldil"J3, 4th floor
r:h,:":"' ....",,,:, W'I-:-,' ~ ~.,'\ol?

.. ',lUre: ~",i--;,;-,,,O.l.

• r\S of Jaruary 1, 1:;7::1, a State safety am health plan under Sectlon la(b) of the Act ....a5 Ln operatloo. Th1S agerx:"'1 may ce oontactea alrectly for speclflC
LntormatLon reqarulng requlatlQ1s In the State.
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Retention of Records

All records lIUst remaln in the establishrTent for fiye (;)
years after the year to which they relate. If an establish­
rrent changes "",nership, the n.... employer must preserve the'
records for the remainder of the five-year period. He lS not
responsible, hcwever, for up:lating records of the former
owner.

Poster

Each employer must dlsplay in each establishment a poster
which e<pla lns the protectlOns and obligatlOns of ~loyees'
under the OCcupatlonal ~afety and, Health Act. States ·"hich
have ap~roved plans will requlre that a State poster be
displayed. For further inforIT'ation arout such requuements,
consult, any of the OSHA offices or the State statistical
agencies (addresses and telephone nlmlber s appear on pages )
ana 4). The order form which appears an the inside back
cover of thlS booklet may be used to order posters. E:r!ploy­
ers using the form will be supplied with all necessary
posters, including· State posters, when they must be used in
addition to the Federal poster.

41~'lOI1ing of Fatality or Multiple
.. c;'1IDip111dizatiUii" 'Mdb

-fin e!IIplCI'fU must. report ;my accident· OIhidl n!sults in ODe

(1) or ·lIJOle deilths.~ in.bospitali.zatiQll Dfu"",, 4SJ =-dIDre
~0'jeeS. TIle cEPOr~ lILlst be AIde ...itlUn ~ hairs afta" tlIe
accident and can beaade orally or in writing. It IlUSt Oe
made to the Area Director of the Occupational Safety and
Health Administration, except for States with approved State
plans. In States which ha,-e, approved plans, the report shall
be made to the State agercy which has enforcement responsi­
bilities under the plan. Further information may be obtained
fran the OSHA R...'gional Offices (see addresses and telephone
numbers on page ).

Access to Records

Records can be inspected and copied at any reasonable time
by authorized Federal or State govefTllTEnt representatives.
As of the time of printing this booklet, OSHA is consid­
ering a provision for affording employee access to the
Log and Summary of Occupational Injuries and Illnesses
(OSHA No. 200). If this provision is adopted by OSHA,
employers shall comply with its terms in making the log
available to €lTl'loyees and their representatives at rea­
sonable tirres.

Periodic Reports of InjurieS and Illnesses

If an estaolishrrent is selected to partIcipate In a ~urvey

of occupatlonal injuries and 1 llnes""s , it will be malled a
report form at the proper tune.

Where to Obtain OSHA, Recordkeeping Forms

Recordkeeping forms will not be automatically malled to
employers each year. To request additional forms, use the
order blank on the inside back cover of this booklet.

QSYArecordkeepiDg ana reporting req.nr-ms diUier -nun
tiIase establj 6*&l U1der the various 'Statle __4oef"s CliIIIpeIl'""

sat.ion .!aIs. Because they aiffer6 e!Ilploye~.s !ILIst«lt s~
stitute -.orker·scompensatlon crlte,i.. in de'l:ermin:ing
40hettler 'QT' not a case 'should be recor<ied tor OSHA. wor~er's

canpensation r<lles may require €lTl'loyers to record IOOre crr
f ....er cases than the OSHA rules. For example, worker' s
canpensation laws in serre States (equire an inJUry to be
reported only if it results in at least two (2) lost work­
days. In other States, any injury lOhich requlCes a vislt to
a doctor must be recorded., regardless of 'lts severity.
These examples differ fran the OSHA definitlon of a (ecord­
able case. Employers which are using State first report
forms as a substitute for the suwlementary record (OSHA
No. 101) must prepare a form' for each OSHA recordable case
w~ther or not the State worker's conpensation law' requires
that a report be prepared.

OltterForm
..JIalIIW!ES AIad.blns mn., CIIbU&Ed.~~ tile anier':tmm·~4lDI3~'llg

it to the appropriate 'State statistical agency (if there 'is one 'in youI' state) 'Or
to the nearest Regia'lal Office of the Bureau of Labor Statistics•

._--------------------,---------------------ADDRESS LABEL
'Type cic P.rw

Finn

Street Address

--------------

City, State. Zip _

Please sen:! ne the following items at no chargP.'

_____Recordkeeping Booklets

_____Log and SUllUllIry of. OCOJpational Injuriesand-,Ulne~es.,.(09JA-NO.200)

_____SUpplE!llentary Record of OCOJpational Injuries and Illnesses (QSiA No. lOll

_____ Poster: Job Safety and Health Protection

14-33 ,.
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U. S. Department of Labor
Bureau of Labor Statistics
Washington. D.C. 2q212

Ofllcial Business
Penally for private use. $300

Postage and Fees Paid
U S D.epartment of Labor

First Class Mali

~-­U.S.MAIL-
Lab-441

United States Departmentof.Labor
Bureau of Labor Statistics-Regional Offices

Regi a. 1-Bosten
1603-A Federal Office Building
Boston, Massadlusetts 02203

Phone: 617--223-4533
Comec:tia.It

-·....me
.....m $ eM,

New 'Hampwre
Ilhode IsI4nd-

Regicn 2-New York
# 1515 BroadolaY

New York, New York 10036
Phone: 212--662-5245

New Jersey
..... Yan<

:.-." ,. aErtD Ibm
Vif'9in IslaDds

Regia. 3-Philadelphia
Post Office Box 13309
Phi1adelphla, Pennsylvania

Phone: 215-596-1162
Delaware

:D1strU:t 'TIt Cl:llilIItbia
1Iary.Lmd
Pennsyl vania
'Vuginia
.4!if!St .l/U~Ala

·Region 4-Atlanta
1371 Peachtree Street, N.E.

19101 Atlanta, Georgia 30309
Phone: 404--881-3660

Alabama Hiss iss iW i
'1'1lni.1:Sa' "1Ion:h Carol-ma
.~, .sran:n.ramima
Kentucky Tennessee

-<legi.oos ·9·~ -l~san F.r-anci.c:o
an:l seattle
450 Golden Gate Avenue
Box 36017
san Francisco, California 94102

.Phone: 415-55&-8980
Alaska Idaho
Ar izona Nevada

, ,California Oregon
.-ii, ;.~~aii ~~~ton
•.;' , _.~"'~:.,{ ..~""t;q;.

~iQ'\s 7.-aa:l.~ City
and Denver

Federal Office Building ­
911 Walnut Street
Kansas City, Missouri 64106

Phore: -81&-374-36115
Colorado Nebraska
IOo/a North Dakota
!<ansas ~ Dakota
Missour iUtah ~

Montana Wy\?minq!,,-.i"

·~i.G\~llas

555 Griffin.Square.Bullding
2nd Floor
Dallas, Texas 75202

Phone: 214--749-1781
Arkansas

• lOliislana
New He~ico

in" ".«: Old:ah'aIB
.~~ f,~XaS

"'f;i:;"!,S:: ~ -~_---"~' ,'.~.\.'~~.~;-'"?:-.-

.aeqi.on~~

Post Off ice Box 2145
Chicago. Illinois 60690

Attn: ·OSHA Forms
Phone: 312--353-1ijijO

·I11ioois
Indiana
Midligan

.. ~~:taj;n;

. wiscOi\Sin ,- ..

Employers: This booklet contains information about important responsibilities under the Occupational Safety and Health Act of 1970.
It also contains forms needed to prepare required occupational injury and illness records.

14-34
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SAFETY IN THE SCHOOL SCIENCE LABORA TORY (250)

METHODS

WORKSHOP ON SAFETY PROGRAM PLANNING

Pr-actical Exercises and Discussion

NO. W-I

LENGTH 50 minutes

PURPOSE Provide opportunities to practice basic steps in
program planning .

.._:., ...o.BJ.E.CTH/£S .ED.ab1.e tile _1:r.aiJJee ..%D. _

1.') Identi.fyneeds and' 't'eqUiremenrs for a safety -pTOgnDD.

in his/her ~science courses.

2) Formulate objectives and evaluative measures
for a safety program.

3) Describe activities'and resources to implement
a safety program.

-SP-EC1AL
T£RMS

'EnabH'il~ ·-Gbj.ecU¥e
, :.:Mana:geJentby ,,objectives {MBO}

-himaryGoal
Secondary Goal
Terminal Objective

INSTRUCTOR
•• ,,-rr-nIAI r
tt'.. ~ iP~, ~- r.~ ',3-ac.~:·_t;;;'l.cS:...W

TRAINEE
MATERIALS

Lesson Plan
AP'P end.~~:-e3·::l~>'·~·. ana" l,

School Documents for Program Planning (if available)
Local Telephone Directories (if available)
Chalkboard, Chalk, Eraser

Lesson Plan (complete)
Appendices Band C (if possible)

W-l-l
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LESSON Workshop on Safety Program Planning NO. W-l

\

NOTES

Important:

't~U'I"tant~

INSTRUCTION

INTRODUCTION

Laboratory safety requires a continuous,

comprehensive, and coordinated effort to be

effective. Piecemeal attempt on a voluntary

basis just won't do the job. Everybody must

"get into the act" as a regular routine for

safety programs to work .

. :Ihis·.workshopfocuses ~n ,the ,~lanning

~. "

aBl'etts of a complete safeLy l'Togram"fo'I" senoo'].

Administrative program planning may normally

be done. by the "higher ups" in many organizations

including schools. However, safety program

planning is at least one great exception to this

rul£... .. In i.ndns~r:y't management -and -supervision do

not have a safe workplace without employee

.- '''Patti~i''Pati.on. Tnschool"S1Tew: if 'any

administrators and department heads can have

safe laboratories without teacher and s.tudent--,
cooperation.

Of course, ill' tho:: cldSSI:00lu thE: l:.o::c.ci..c-,: is'

the "manager" and the student is the "worker."

Management education has been emphasizing

objectives in recent years. This leadership

W-1-3
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LESSON Workshop on Safety Program Planning NO. W-l

NOTES

~anagement by Objectives
(MBa) .

INSTRUCTION

style is known as Management by Objectives or

MBa. The process is very similar to modern

curriculum planning, so educators should feel at

ease with it. Some schools may already be using

MBa at the administrative level.

The essence of the process is simply to

decide what an individual or work unit should

" ''. accompli£h (pe.rfonnanc€objec::tiv€S) .andz:nen
,
'eva1uat~ 1>eTf'OTmance 'Or 'achi:evementagamst

stated goals,. 'Of course.. .:there is much :more to

. )

Important~

Appendix B
,

- •• , _, ~ -, ~'" ,~,' 'e - • ~ •

:.,:_-- - ,-';,._::..':.:"" ,", -""",. ,".. -~ --'-

program and curriculum planning than writin~

objectives. However, in MBa as in teacher-pupil

planning, all levels are involved in the

goal-setting.

The principles applied in this workshop

should be useful in any planning situation.

's'up.po.r.t .for worker (.teacher _and .s.tuden.t.) .,p.arLi.-

cipation in safety program planning may be found

'throughout the literature on occupational safety

and health.

This workshop should be tackled as the

climax of the In-Service Training Program.

It should be introduced to teacher trainees as

W-1-4
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LESSON Workshop on Safety Program Planning NO W-I

NOTES

Final exam

. important~

Worksheets W-I-I, W-1-2
andW-1-3

Exh.ibit~ ·*-1-1 and \01-1-2

State and local
Regulations

INSTRUCTION

such in the first lecture lesson (hence the

label of Workshop W-I). It may be considered

as the final exam for the course.

The workshop consists of 3 exercises to

complete, preferably at least in part on the

premises of the school science laboratory.

Trainees may work individually or in groups.

'The oTesUlts·may·ce '~e:d t""traini.ng ~uperv.i-

sors, :but group discussion is essen~ia~ to "tbe

1l1anning l'Toce1313 -as a' 'Wbo'le.

Worksheets

Each exercise contains a 4~p~ge planning

document. The completed set .ofworksheets makes

up the basic plan for ~ safety program.

The llisson l'lan contains 2 explanatory

exlribi.'tsabout:. "tbe 'Federal 'Uceupational"'Saf:ety I

and Health Act. State and local planning

documents and legal requirements should also be
s

.used, if available.

Appendices Band C

Trainees should have copies of Appendices

Band C, if possible.

W-1-5
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LESSON

I, ,

I I: "i j i

Works pop on Safety Program Planning

~ ,i,
'I,

'I ,

;!
I 1
: I

INO . W-l

NOTES

'Basic need

INSTRUCTION

EXERCISE 1

Program planning usually begins with some

expression of need. An actual problem requires

a solution or a potential problem should be

eliminated or controlled.

Possibly nobody has been injured in your

school science lab to date. However, the

."">~~ "potential ·f.cr ~ious ·iujury-prcdw:.ing·accidenu;.
:: " ~

- .... exists- ,m'..all" lahornories...as :the literature ';60

amply illustrates. -Therefore. thet>asi.c need is

to erevent all injury-producing accidents in the

school science laboratory.

But what is the nature and extent of

safety and health hazards in your work area?

else should be done about them? What exactly

program in your own laboratory?

The purpose of Exer.cise 1 is to find some

answers to these questions.

lone rirst 1 pag.~s provide Ci CilaH(;t: tu Ld.Kt:;.

stock of what is and the next 2 pages to record

what should be. The latter also give examples.

W-l-6



LESSON Workshop on Safety Program Planning NO" W-l

NOTES

Needs.• goals, and
objectives may:mean -:the
same or different things
to you."

'ConstTaints

INSTRUCTION

EXERCISE 2

Having surveyed the hazard situation in

your own domain, the next step in planning a

safety program is to translate the needs and

requirements into goals or objectives. You must

also think of ways and means to m~asure success

in achieving them.

J.e~'s call~ing our basic need tbe ultimate

objettive. 'OtbeT primary needs or goals can be

the terminal objectives. Then, secondary goals

are like enabling objectives.

But before you 'start writing, it might

save time and effort in the long" run to take a

-qu'i't'k l..'t)okat 1:heways "these-goal-setting and

evaluative activities are now being done in

'Your st:boo1.. 'Tf "fheTe are constrai:nt's, -you

might as well get them on the table. And you

should try to avoid making somebody else's

mistake again or "reinventing the wheel."

The worksheet for Exercise 2 is designed

to help accomplish all of the abo'}(e .:md more.

Again, examples are given to get you going.

W-1-7
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LESSON Workslwp on Safety Program Planning NO. W-l

NOTES

Safety diagnosis

Alternatives

INSTRUCTION

Eventually, the program objectives and

evaluative measures should be as specific as

instructional objectives that include perfor-

mance criteria. To save time now, however,

simple action· statements and means of evaluation

will be enough.

You should also keep in mind that program

. ~ , . -::-: ~_-{., .evaJ,usU.ou>'Shculd'Got-..onlycGeaSUE'eacbJ.evemeJtt•
.. ' "'--:;~/, " -,'

_. .,. ~~-~~ but:: '.aJ..so-'p0j]doU't wealmessesand ,areas for

fU'rt:TIt!TiwpTovement >''In ~tht!T 'WOTds; eva1.-uation

is a diagnostic tool and safety program ills

cannot be treated if they are ignored or denied. \

The treatment of program problems will

probably involve. changes in the planning

prDcess sooner~r later~The las~part of

Exercise 2 gives you a chance to practice

If this is a sticky situation in your school,

follow the procedures required in other kinds

of administrative change. Or, if you prefer,

for completing this exercise.

W-1-8
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LESSON Workshop on Safety Program Planning NO W-l

NOTES

If you'are a new teacher,
use your experiences as a
student.

Appendices Band C

AppendixC

INSTRUCTION

EXERCISE 3
"

The last exercise in this workshop gets

down to the specifics of what to do and where

to get help in implementing a safety program.

First, look at where you are or where you

have been. Jot doWn both success and failure,

particularly in cases where you feel certain

of ,the 'cause." "'1'hese notes' should 1IlB.ke good

reminders of wha1: activities .haY.€o.r.have ,not

worked in the past, and why.

Next, plan major activities for yourself

and your students. Try to utilize the resources

suggested in Appendices Band C or others that

you know 9f. The worksheet provides examples

Last, start your own directory of local

resources, 'beginn'ing with a 'search 6£ 'the White'

and yellow pages for local branches of the

national organizations listed in AppendixC.

When you reach this point, you should

have assembled and documented the beginnings

of a real safety program for your science

courses. Now is the time to go over all the

W-1-9
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LESSON Workshop on Safety Program Planning NO. W-l

NOTES

Important~

INSTRUCTION

exercises and worksheets to see if your planning

documentation "hangs together." Try to fill in

major gaps and supplement with explanatory notes

that seem to be helpful.

Next Steps

Training supervisors will determine how

your safety program plan is to be reviewed for

.'~

Grou~.meetjngs With open discussion are .recom-

mended. The value of the workshop is in the

planning process more than in the results.

Whether or not there is a group session,

you should try to get some feedback on your

efforts from at least your colleagues and

~TefeTabl~your 'work supervisors~ too.

W-I-IO



EXHIBIT W-1-1. RESPONSIBILITIES UNDER TBE OSH ACT

PL9:1.-596
the Occupational Safety and Health Act

.NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH 5600 F,.tI'" Lan•.
Roe'vill •• Md. 20852

Department Dr Health, Education, and Wellare

• To develop criteria for the establishment of national
occupational safety and health standards.

• To coliect and analyze records and statistics on occu­
pational safety and health necessary for promulgation of
new or improved mandatory occupational.safely .and health
standards.

training programs for producing an adequate supply of
manpower to carry out the purposes of the Act. HEW's
responsibilities are carried out by the National Institute
for Occupational Safety and Hea Ith.

A 12-member National Advisory Committee on Occupa­
tional Safety and Health was also created by PL 91-596 to
advise. consult and make recommendations to both the
Secretaries of Labor and Health, Education, and Welfare.
ThiS Sommillee is composed of representatives of manage­
ment. labor. occupational safety and health professions.
and the public.

There iS31so3' Presidentially aPQointe!:l 'Oct:u;llltiDna I
Safety· and Health lleview Commission wlI~ S4;'Wes .::lis·
':putesansing ~<e"luj()e",enttif.'tAe~.

A National Commission on State Workmen's !:ompensa·
tion Laws was established 'to 'make a comprellensillt:studv
and eva1uatlon o1al1 wori<iaws '3;'d '-report its findings "til
the President and the Congress by July 31, 1972,

• To conduct (directly or by grants or contracts) research
or demonstrations rill evan I to occupatillnal safety and health.
':inctudini'~~ ~vftmll ''8nd-motWational <factors.

.To develop criteria for dealing with toxic materials and
harmful· physical·agents, indicating safe· exposure levels
for workers for various periods of time, in consultation with
the Department lJt .Labor.

."1)miI1Ie tDldcity detemlinations Ofn~qum'1ly'empll)fer
or employee groups.

• To publish an annual listing of ali known toxic substances
and the concenlrali.ons at which such toxicity is known
to occu r.
• To 'conduct direclly or by grants and contracts educa·
tional and training programs aimed at providing an.adequate
supply of qualified personnel to carry out the purposes of
the Act, and informational programs. on the importance
of and proper use of adequate safety and health equipment.

U. S. ui:.PAi'i:Tri.EN'ICiF HEAi..TH, ~DLiCAijON, AiiD Wi:i.FAi1E e'

Public Law 91·596'

"To 011,1,/'" '01. otld h.. olll'll,,1 worll'ltl9' (clIldH,otl, for -'0'''0'9 m." and

_om_". b" 0,,",,"or""'9 _"IO(e.-men' of In. J'ondo,d. d.vehped ,md.r .....

AC', b,' oUIl""g ofld ."cOlol'09'''9 ,h. SIal .. ,1'1 'fl." .1'0·'1 to Oll:."r. ,01.
ond 1,.ol/hflJl workIng (Gnd;lr" ..u, b, pro .. ,d.n9 lor ,e •.,orc". Il"Ilormo"o",

.. ducculo,", ond ',a""'19 .n ,Ill. Ii.ld 01 OCC\lpG"onOr ,O'.t, and "'.olrh, Gltd

lor 0'''.' PI..HPOI •• "

HIGHLIGHTS OF AUTHORITIES UNDERPL 91·596:

The Occupational Safety and Health Act of 1970 seeks to
provide American workers with protection against personal
Injury and illness resulting from hazardous working condi­
tions. Under Its terms. the Federal Government is au­
thomed to develop and set mandatory occupational safety
and he<llth st<indards .applic.able ,10 .any ..business <Iffec1ing
interstate commprce. The responsibility for promulgating
.and entDT"Cmg occupational sa1ety and tlealth stamjarOs
rests with the 'Department of labor,

"The Department of Health. £ducation, and Welfare is
responsit~ 'forcu,-,dueting 1'esearch on Which new stand­
ards can be based. and for implementing education and

'Department 0' Labor

• To promUlgate, modify and improve mandatory' occupa­
tional safety and health standards.

• To enforce the Act. v/ith authority to enter factories aM
other worl<place areas to conduct inspections and' investi­
gations of working conditions, equipment and materials,
and to issue Citations and impose penalties ..

• To prescribe regulations requiring employers to main­
tain accurate records and reports concerning work-related
in1ury. illness .ana death. t!~loyee exposurE to ;potentially
toxic substances or other such records as considered ap­
propriate, in cooperation with the Department of Health,

.Education, and Wettare.

~ 'T~ ~1np'~ '1TlaifltaifllI~-'tJf~1~ -eom­
"piling and ana !vzing .occupational ..safetv .and .health.sta-
1Jstics, in 'consultation with HEW, '

• To establish and supervise programs for the education
and training of employee and employer personnel in the
recognition, avoidance and prevention of unsafe or un­
healthful working conditions covered by the Act, in con·
sultation with HEW.

• To make grants to States to assist in identifying their
needs, for developing plans and to enforce the administra­
tion of the Federal occupational safety and health standards
or equiva lent State standards.

Public Health Service

Center lor Disease Controi

W-l-ll
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EXHIBIT W-1-2. OCCUPATIONAL SAFETY AND HEALTH REGULATIONS

Regulations for implementing the Occupational Safety and Health Act
of 1970 are contained in the Code of Federal Regulations, Title 29,
Chapter XVII, Part 1910. The abbreviated citation is 29 CPR 1910.

The Code of Federal Regulations (CFR) is an annual codification of
general and permanent rules published in the Federal Register by the
Ex~cutive Departments and Agencies of the Federal Government.

• The Federal Register is a daily supplement to the Code of Federal
Regulations. Included are Presidential proclamations, executive orders,
and' reorganization plans. as well as regulations to implement public laws.

The Code is divided into 50 titles which represent broad areas that
are subject to Federal regulation. Each title is divided into chapters which
usually bear the name of the.issuing agency. Each chapter is further
subdivided into parts covering specific regulatory areas. Each part is
divided into subparts containing the specific standards that may be
aPl?licable •

.,. A -. l;eneral
.. ·B - Ado1>tion and r:xtenStonof Establisbea ""Feaera1.~ta1\aards

C - Reserved
D - Walking-Working Surfaces
E - Means of Egress
F - Powered Platforms, Man1ifts and Vehic1e-}Iounted Work Platforms
G - Occupational Health and Environmental Control
H -Hazardous Materials
I - Personal Protective Equipment
J - General Environmental Controls
K - Medical and First Aid

-L - .Fire .PrDtection
M - Compressed Gas and Compressed AiY'Equipmen1:
N - Materials Handling and Storage
0- ·Machinery and Machine -Guarding
P - :Hand .and PDrtab.1e ..Powerei .Tools ...and Dther.1iaDd-1iel.d ..EgJJj,pment
Q - Weldi.ng. futting and ·Bra-zing
R - Special Industries
S - Electrical

. .
Federal regulations for occupational safety and health apply in states

that do not h~~~ an approved plan that is equivalent to Federal standards.

333<
W-1-12



WORKSHEET W-1-1. HAZARD ANALYSIS

Complete this page and the next 3 pages for your school or work area.

NAME

SCHOOL

DEPARTMENT

LOCATION: CITY

DATE

STATE

1. Area of Concern (Use your own terminology for overall sci-ence safety.)

.~' -;- " ·.-fJ;'"':.'":C:P';""",.. ~ _

___ ''(1.~er'

a~ ''Bio1ogicai

b. Chemical

c,. Electrical

d. Mechanical

e,. ,Psychological

f. Radio1ogicai
, g., _ ,DJ:hex (specily)_. __,;,,-. _

"h. " lIoS'!: -:'Dn'p0TtM11: of theabo're

-.-

'1

",3.. '. JJha~ ,means ,are.al1ai ] a bJ.e ,UJ ,»'lea sure ,;md~a]"ate
.the above hazar.ds ;rnd/or .their effec%:.S?'''Yes

a. Conference or consultation with experts

b. Laboratory Analysis

c. Medical Records (staff and student)

d. Other Records and Reports

e. Research

f. Sampling

-; g.

h.

Site Surveys

Other (specify)

Most important of the above

W-1-13
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4. What means are now used to control the hazards
and prevent accidents, injuries, and illnesses?

_ ....... (Jetter}

Worksheet W-l-l (page 2 of 4)

a. Administrative Directives

b. Barriers, Guards, Shields

c. Education, Training

d~ Housekeeping

e. Labels, Signs

f. Medical, First Aid

g. Personal Protective Equipment

h. Ventilation

i. Work Practices

j. Other (specify)

:..,:' .ck..:~:~~ :.impDrUUttSJ£ £.Qe,cabo've

Name

Yes No ?

cS. .: ·.Name or descr1be sp~ 'De:anS -:n£'.~ .~.~ -wh:l.ch tb,el1yes"
column is checked in item 4 above.

W-1-l4 335"
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WORKSHEET W-1-2. SAFETY PROGRAM OBJECTIVES AND EVALUATION

Complete this page and the next 3 pages for your school or work area.

NAJ.'1E

TITLE

SCHOOL

DEPARTMENT

LOCATION: CITY

DATE

. STATE

1. What is the present modus operandi for defining program goals or
objectives for safety and health in your school?

2. What is the present modus operandi for evaluating program success?

,.

W-1-17 338<
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Worksheet W-1-2 (page 4 of 4).

5. What changes do you recommend in the
developing objectives and evaluative
and health in your 'school?

Name

present modus operandi for
measures for science safety

Include ways to involve students and parents, Also consider the use·
of safety and health professionals in the community as resources.

W-1-20



WORKSHEET W-1-3. SAFETY PROGRAM ACTIVITIES AND RESOURCES

Complete this and the next 3 pages for your ~chool or work area:

NAME

TITLE

SCHOOL

DEPARTMENT

LOCATION: CITY

DATE

STATE

1. List your present or past activities deali~g with laboratory safety ..

Draw from personal experience at home, if you have no lab safety
experience.

2~ . Whatresourc.es.4idyou ,use ;for .the ..above:?

W-l~21
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Worksheet W-1-3 (page 4 of 4)

5. Local Directory of Resources

Name

Check the telephone directory for asso~iations, government agencies, and
suppliers. Ask the Chamber of Commerce about businesses and industries
that utilize safety and health professionals. Consult with local
colleges and universities that offe: programs in safety and health.

The following numbers should be posted in a conspicuous place in every
science classroom and laboratory and on the teacher's desk.

Fire Department

Hospital

Poison Control

Police

W-1-24
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SAFEn' IN THE SCHOOL SCIENCE LABORATORY (250)

METHODS

WORKSHOP ON EYE Ab~ FACE PROTECTION

Practical Exercises and Discussion

NO. W-5

LENGTH 50 minutes

PU RPO SE Provide opportunities to practice identifying. evaluating.
and controlling eye and face hazards in the laboratory.

_-DBJ.fCTHl.fS Enable the .trainee .to 4 ••

il" "'l:i:1entiry-types -of -exposure and means of evaluation. and
control for eye and face hazards in one 1 s own l2boratory.

2)'Detennine the teacher 1 sresponsibiliti.es ror eye and face
protection in his/her laboratory.

3) Ana-Iyze the student"'-s responsibilities in assuring
adequate eye and face protection in the laboratory.

SPECIAL
l'~-RM-S

Hazard recognition
Eazard evaluation
'Ra-z:aTij "COntttil
Job analysis

Key quality or production factor
""Key saIety factor
"Taskana~l"ysj:s

INSTRUCTOR
MATERIALS

TRAINEE
MATERIALS

Lesson Plan
State Health/Safety Laws and Regulations (if available)
Chalkboard, Cnalk, ~raser

Lesson Plan (complete)

W-5-1



CONTENTS

INTRODUCTION

Directions

EXERCISE 1

EXERCISE 2

EXERCISE 3

EXHIBITS

.1

!

• !

W-5-3

W-5-3

"1-5-4

W-5-5

W-5-6

W-5-l.

"1-5-2.

Regulations for Eye and Face
Protection under the OSH Act

Recommended Eye and Face Protectors
for use,.in l.ndus~1t-..sc.hoOJ..s9.and

·Colleges

,
"

"1-5-7

W-5-9

lr5-3.,

WORKSHEETS

JDb Analysis _ ,. .". .... ..... ,.. .- ..... _ 4 .. -. .. ,_ _. _ ,_ I ,. _ _ • •

"1-5-1.

W-5-2.

W-5-3.

Hazard Analysis

Teacher Responsibilities for
Eye and Face Protection

Student Job Analysis
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LESSON Workshop on Eye and Face Protection

, I

i I NO. W-5

NOTES INSTRUCTION

INTRODUCTION

This workshop is planned around 3 desk-type

exercises that give laboratory teachers a chance

to practice real-world skills used in the field

of occupational safety and health.

Each exercise consists of a worksheet to

complete and an exhibit to use as background or

Teferenc:e1D2terial.

individual completion and review. They may be

_ completed before or during the actual workshop •

session, depending on the training schedule.

Recommendations Directions

See Lesson 5. 1. Schedule the workshop at least one day after
tile lecture m1 eye .and face protection.

Duplicate trainee
materials in advance.

Allow about 15 minutes.

Allow about 10 minutes
for each exercise.

Allow about 5 minutes.
See Overview, p. W-5-1.

2. Distribute trainee materials at least a day
before the workshop~ askin$ that worksheets

.. _ . .be .£.aDlpJ.eLed .,WdivJ4IJall.¥ 1Je£D~ .t..he~essjon,

3. Divide trainees into 3 small groups for the
workshop session. Each group should focus
on the review ·of only one exercise.

4. Ask an individual or panel for each group
to lead the general discussion of results
=.or ,e8.cn:. 6XeJ::·r.ts~ ri' .:.

5. Summarize the entire session in terms of
the workshop purpose and objectives.

W-5-3
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LESSON Workshop on Eye and Face Protection NO. w-s

NOTES

Worksheet W-S-l

29 CFR 1910

INSTRUCTION

EXERCISE 1

This is a preliminary "desk survey" of the

work area, designed to take stock of potential

hazards and what is being done about ·them.

Worksheet

The worksheet is a questionnaire that can

be used for almost any area of concern. In this

Items to be completed cover the :rbasic

appToaches to the study ofbazaTds~

(1) Recognition or identification

(2) Evaluation or measurement

(3) Control or prevention

The choices given are commonly found in

industri:.a.lsi-tuati"Ons•. Some "{)f -these top:ics'lOlI£!.

treated in other lessons in this course.

An excerpt"from Federal regulations on eye

and face protection for workers is included as

background material.

2iiwi"J..i:i"L SL"i::LCl:: "t~gUJ..di.:J.UU.:i .l-UL ",,"'Li<..t::i~ UL,

school personnel may be substituted or added.

W-S-4
349<



LESSON Workshop on Eye and Face Protection NO. W-5

NOTES INSTRUCTION

EXERCISE 2

Worksheet W-5-2

This is a planning exercise to determine the

responsibilities of the teacher for eye and face

protection in the science laboratory.

Worksheet

Need is first established by providing

guidelines for documenting the dimensions of

'''Pn>blensallli"""Solut:'i:imS-

Exhibit W-5-2

ANSI Z87.l-l968

.... ~eacberrespon.sJ.b.il;it.ies are .then e1icited

as tasks to be perfoTmed in spec'ific phases of

protective equipment management.

Exhibit

A select"ion chart from the American

National Standard Practice for Occupational and

~ducat1.mral 'Eye~d"Fa-c~i,Jyo't1!c'ti.on 'is "'Present~d

for reference. The entire standard should be

. nc1.ud1!d intbe ·1.i.bTaTy uf.-every 'scboo'land

science department.

,

W-5-5

" ..,.,.,
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LESSON Workshop on Eye and Face Protection NO. W-5

NOTES

Worksheet W-5-3

Exhibit W-5-3

,

.". ,.

INSTRUCTION

EXERCISE 3

This analytical exercise may serve many

purposes in curriculum planning. Its primary

role in this workshop is to help the teacher

delineate student responsibilities for eye and

face protection in the science laboratory.

Worksheet

examination of studen't1.abOTatDTy wor1t as a job

analysis. 'The 'form to be completed is adapted

from one used in industrial situations.

Exhibit

Background information is provided by text

and a sample job analysis from industry.

,A .samp.le ..application J:)£ .this ..technique ..to

the school science laboratory is also included.

factors" may be interpreted as "learning

experiences" or "performance objectives" or

"laboratory procedures" in a school settin&~.

,,~,

latter may also be called "safety principles".

W-5-6
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EXHIBIT W-5-1. REGULATIONS FOR EYE AND FACE PROTECTION UNDER THE OSH ACT

SUBPART I - PERSONAL PROTECTIVE EQUIPMENT

Section 1910.132 - General Requirements

(a) Application.

Protective equipment, including personal protective equipment for
eyes, face, head, and extremities, protective clothing, respiratory devices,
and protective shields and barriers, shall be provided, used, and maintained
in a sanitary and reliable condition wherever it is necessary by reason of
hazards of processes or environment, chemical hazards, radiological hazards,
or mechanical irritants encountered in a manner capable of causing injury or
impairment in the function of any part of the body through absorption,
inhalation or physical contact.

(b) Employee-owned equipment.

Wher~ employees provide their own protective equipment, the
,;,.empl.oyer ..sba.lJ. be.:Z'espoDSible:t.o assure its. adequacy... inc] ndi ng proper

'. -';~'Da;Jrtenance• .and~...a+; on d. sau:h egn;pment.

All personal protective equipment shall be of safe design and
construction for the work to be performed.

Section 1910.133 - Eye and Face Protection

(a) General.

(1) Protective eye and face equipment shall be. requfred where
there is a reasonable probability of injury that can be prevented by such

--e.qu;pnent. .In ...such cases. ,eD!Ploye.rs "sba J ] -~ ~venjentJY41vailable a
,type of protector .suit"ble for tbe work to be performed, ana employees sha~1.

use ~uch protectors. No unprotected person shall knowingly be subjected to
--a ha-zar-dous envir~n-t-al -eonditi~n~ -SuitabJ.a _-€y-€'.pr-o~ shall j;)e

~-=-.prov.i.dedwhere·-macb;jne5J:Jr .Dperatiouspresent :thebazard D£;.fJ.yi.ng .Qbjects..
-gl-ar-e-, -liquids, -injuriaus -radiation, -or -a ·combina-ti-onofthese .hazar.ds.

(2) Protectors shall meet the following minimum requirements:

(i) They shall provide adequate protection agains~ the
particular hazards for which they are designed.

~ 'i._ r .~, ~ -". '. ',", _.' .' ,.:. > ) .... , ,,'

(ii:}- 'l.'he~:" stljz2:~l b~ - reaso:1.::ili-ly c:::1.1'rf,,~n:~,]~c:~~'2£- l"~;:;:t(7r: i.i:ud.'~,];·.

the designated conditions.

(iii) They shall fit snugly and shall not unduly interfere
with the movements of the wearer.

(continued on next page)

W-5-7

352<



I

Exhibit W-5-1
i I :
, ,

(page 2 of 2)

(iv) They shall be durable.

: 4

I
I
I
I

I !, I
I i

(v) They shall be capable of being disinfected.

(vi) They shall be easily. cleanable.

(vii) Protectors should be kept clean and in good repair.

(3) Persons whose vision requires the use of corrective lenses in
spectacles, and who are required by this standard to wear eye protection,
shall wear goggles or spectacles of one of the following types:

(i)
optical correction.

Spectacles whose protective lenses provide

(ii) Goggles that can be worn over corrective spectac~es

without disturbing the adjustment of the spectacles.

-,.>./~).-::;.~wes'..:AaL.,Jncm:pnrare ~l%Pcrh'e JeAses aol=ed
':,7",.-'J::,,,","'d 'tbe-,n:ot;ed:ive lenseF•

.(Jt) ~:EveYy l'rotec~Bhallbe disr:fnctJy-lD8rJced ,UJ fee,1l i£ere
"i.~en't'1fi~'3ticm'mllyof "the ~ufact:UTtt.

.
(5) When limitations or precautions are indicated by the

manufacturer, they shall be transmitted to the user and care taken to
see that such limitations and precautions are strictly observed.

(6) Design, construction, testing, and use of devices for eye and
f8"Ce protection shall be in accordance with American National Standard Prac,t-ice
for Occupational and Educational Eye and Face Protection, Z87.1-l968.

':',"1)~: :-'··eoae'-a{ ~aenl1. "'ReguJ..a~ions ,'"l'i'tie "29 ,"'Part 1.910-"1kcupa'ti.tn1a:l
Safety and Health Standards," Federal Register, 39:23670-23671
(June 27 .. 1974).

,""'- '-"'"""';:;;,----------------------------------------

353<
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EXHIBIT W-5-2. RECOMMENDED EYE AND FACE PROTECTORS FOR USE
IN INDUSTRY, SCHOOLS, AND COLLEGES

~
'--". ,?" •

.,- ['V:~

j:2/ I

~"':"""'ll"
, "

.. s •

7, B

1. GOGGLES, Flexible Fitting, Regular Ventilation

2. GOGGLES, Flexible Filling, Hooded Ventilation
3. GOGGLES. Cushioned Filling, R,gid Body

.... SPECTACLES, Metal Frame. with Sideshields

·5. SPECTACLES, Plast,c Frame. with Side-shields
·6. SPECTACLES, Metal-Plastic Frame, with Sideshields

7. WELDING GOGGLES, Eyecup Type, Tinted Lenses (Illustrated)

7A. CHIPPING GOGGLES, Eyecup Type, Clear Safely Lenses (Not Illustrated)
B. WELDING GOGGLES, Coverspec Type Tinted Lenses (lilustratedl

SA. CHIPPING GOGGLES, Coverspec Type, Clear Safely Lenses (Not Illustrated)

10. FACE SHIELD (Available .... ith Plastic or Mesh Window)
··11. WELDING H£LMETS

0,,, _'_Iloielll-.. ~...,.-~

-See eppench. chart "Selection at Shade Numbers for Weldlnl Filters."

APPLICATIONS

OPERATION HAZARDS RECOMMENDED Bald Type Numbers Sillnify P",'ernKl Prcle<:tionPROTECTORS:

,l,CETYLENE- BURNING SPARKS. HARMFUL RAYS,
ACETYLENE-CUn:NG MOLTEN METAL. 7, B, 9
ACETYLENE-WELDING FLYING PARTICLES

CHEMICAL HANDLING SPLASH, ACID BURNS, FUMES 2, 10 (For 5etw'ere exposure add 1Dover 2)

CHIPPING FLYING PARTICLES '.~4, 5,6, 7A,SA

ELECTRIC (ARC) WELDING SPARKS, INTENSE RAYS, 11 (11 in combination wit" 4, S, 6. in tinted lenses, advisable)
MOLTEN METAL

FURNACE OPERATIONS Gl.AR£, HEAT, MOLTEN METAt. 7,a. 8 (For severe '!lIlO",,,e add 101

'~INOING-LtG~T FLYING Pf>.RTICLES 1.3,'4,5,6, 10

GRINDING-HEAVY FLYING PARTICLES 1,3, 7A, SA (For severe expo"ur. odd 10)

LABORATORY CHEMICAL SPLASH. 2 (10 .tlen in cOmbtnation with .c, " I)
,GLASS BREAKAGE

MACHINING FLYING PARTICLES 1,3,"; 5, 6,10

~.'-' . " ,.- ,. ,,' - >-.", ............., ,,- - . -- ~'< .... '- -- "

SPOT WELDING FLYING PARTICLES. SPARKS 1, 3, 4, 5, 6, 10

W-5-9

This material is reproduced with permission from American National Standard
Practice for Occupational and Educational Eye and Face Protection. ANSI Std.
Z87.1-l968 by the American National Standards Institute, copies of which may
be purchased from the American National Standards Institute at 1430 Broadway,
New York, N.Y. 10018.
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EXHIBIT W-S-3. JOB ANALYSIS

·Job arialysis is a tool that enables the supervisor to teach and direct
his employees systematically in order to obtain optimum job efficiency.
Since efficiency demands maximum use and control of the men, equipment,
machines and environment involved in any job, the potential sources of
traumatic injury and environmental health exposures are evaluated along
with all other factors associated with production and quality control.
Once completed, a good job analysis provides the blueprint to_~eac~ any
worker how to do a critic~l job the safe, productive way. The actual
preparation of a job analysis provides another enormous opportunity to
detect actual or potential sources of occupational injury or health
problems at the pre-contact stage of accident control.

Methodology. Jobs that are determined to be serious risks to safety,
quality or production become the "critical few" first targets for analysis.
Selection may be. based on the frequency or severity of past loss history
or the potential for loss. The regular maintenance and updating of the
analysis is an important aspect of any job analysis program. A job analysis
is best prepared by actual observations of a worker or workers doing the

".,jcb• .' .When infrequeJltiy..pe.r£oxmedjQbs prevent tileobsexvation .method D£
'-.-,'~;;:~ a job ..amaJ.ysis•• "t:be mcJm;~'m.·group di.;so.ssj on .can be. employeD

""as"an alternative.

The four basis steps in conducting a job analysis are: (a) determining
the job to be analyzed, (b) breaking the job down into a sequence of steps,
(c) determining key factors related to each job step, and (d) performing
an "efficiency check". The final step involves determining that each step
of the job is done in the best and most efficient way. This final step
frequently involves a job procedure or methods change, a job environment
change or a technique to reduce tQe number of times the job must be done.
The savings alone that result from the accomplishment of this step have
consistently proved to be justification for introduction of the program.

,

:rJ1e:cB .axe .two .DasU:.a,pproacbes.in c.oingajob ..a.nai)sis- -One that.has
been used extensively in the past is the ~~ob Safety Analysis" technique
that produces an end product dealing purely with safety. While there .are
.unquestionahle.merits .£~ .tr.eating ..this ;important ...subject.i.b t.hi..s ..manner..
..the ...aut.h.arpe.rson.al..l..y .£avorsthe ..compl.eJ:.e ,approach .re£erred .to."as
nproper .Job -Analysis.., ~ "Tot-alJob Analysis".or. just-pl-ain '~J.ob Analysis....
as the individual plant designates. This latter approach seems to have
more appeal to management people at all levels, since it is based on the
new concept of safety as one of the many inseparable parts of the
supervisor's job. 'Figure 47-1 is an example of this approach.

Benefits. While there are many benefits that come ,with a Job Analysis
l}y":,)g--r"E~i;~' n{~'r:·:~. :Ls i[lCJ.r:'~ ix:.1P~j,.z:t:t:~ent: thL~"':1.. ·r.:b.:~ .. p~~c..tce ::,f r:!i~~.~. t.r-.~a:t.:- 2. cG~(~cerrj\.:'::'..~'

management group has in knowing that it has provided a tool to insure that
the actual potential sources of traumatic injury and environmental health
exposures have been carefully analyzed and evaluated for all critical jobs.

W-S-ll
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Exhibit W-S-3 (page 2 of 4)

Where. complete elimination of hazards detected is not economically
feasible or practical at the time a job analysis is accomplished, the
completed job analysis provides the guidelines to accomplish the job
safely by following the clearly defined method of procedure.

Source: Bird, F.E., Jr., "Safety," The Industrial Environment·- Its
Evaluation & Control. NIOSH. u.s. Government Printing Office,
Washington,. D. C. (1973). Chapter 47, pp. 681-691. Excerpted
text and figure on pp. 684-686.
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Exhibit W-5-3 (page 3 of 4)

[JOB ANALYSIS
.""run/oll Sllnd"d

OEPART"'ENT

OCCUPATION

Engineering

Maintenance

Pa inter

JOB ANALYZED

DATE ErFECTlvE

CODE NO

Painting a, Chair

Nov. I, 1970

rn-72

.~QUL~CE OF 9TC~

lNOT "'00 .,"'. a. '00 ••o_g,

1. Select. work area.

2 • Bring tools and supp lies to
work arel.

3. Prepa,.e work area.

4. Re-move old paint f,.om chai,.
.. ith paint remover.

5. s...d chair .,iU1 HO'i i r.

<

6. Apply first coat of paint.

7. Apply second coat of paint.

8. Clean up a,.ea and tools.

I'I:EY QUALITY OR P"OOUCTION ".CTOR5
,eLI._\-'" TaLL ........ T TO DO ."'0 ..... .,.,

1. Should be as dust-free as possIble
to prevent dust from sticking to
painted surface ","hile "'et. This
can dam.age finish, requiring Te~

,",ork.

2. Have all needed tools at hand before
st8rtin~ to avoiJ. delay.

3. Place chair on neW'.5paper5 to .avoid
delays caused by cleaning up spills.

4. Be !Ure all paint is removed from
cracks and crevices so final fin­
ish .[ Il be uniform. Othe,... ise',
re-sanding Ny be necessary to
smooth out. rough surfaces.

'S. 'Sand all surfaces ...i1:h 00 'SUd-
"1J8Pe'I' un1:il S1IIO<rtb '1:0 1:be ~oud> :

f .... best 'reSUlts. Wi"., ofY dus1.'
DtIs't l.,f't on 'SUTface .,ill ...Ie.,
finish ,.oug" , r.,quiring ,.e-sanding.

6. Coat of pa in t shou Id be Ii ght and
applied ...-ith evtn strokes to mini­
mite brush marks for roost attrac ...
tive 'results.

7. Sa"", as '6.

8. Clean brushes thoroughly "in paint
thinner; then shake out thinner.
Paint: left: in brush can ruin brush
for further use if it is allowed
to ha,.den.

_EY S.'ETY FACTORS
teL["""L" ·n:u. w ...... , TO LlO ....0 ......",

1. Area should be well ventilated so
that tox.ic fumes do not accumulate.
possibly causing serious Illness.

2. Be sure all cans of thinner, paint
remover, and paint are tightly I

closed when not in use to minimi:e
the dangers from fire or explosion.

3. Use at least six laye,.. of paper to
absorb spill ed pa int remover and
paint. Both of these can caUSe
extensive damage to the floor.

4. Follow directions on paint remover
container and do not allow smoking
OT open flame Tn rna to prevent
fire or explosion.

'5. 'G1ORS shcula 'be,~ ..bile <SQlUIing
_~~~i...... ...s splillta'll., :

6. FolIo,", directions on paint con­
tainer. Same as 14. NO SflOKING OR
OPEN FWIE.

7. Same as _6.

8. Dispose of all pap."s and ~ipe any
spi lIed paint from floor OT other
surfaces. Papers left on f lOOT can
present fire or trippi"ng hazards.

9. Store tools and supplies. 9. Brushes should' be hung up by the
handle to keep ..ei ght off the
b,.ist les. The .eight of the
bnash on the 'bristles C4JI dd'DID

,:me...cd sub>~ Imzsh.

9. All paint, thinner. and remover
must be tightly sealed both to
preserve .them ·and to prevent escape
of f""",s which caald ,.cause ;fire _

~i:Im.

Figure47-1. Job Analysis -::. Instruction Standard (Form)
Copyrighted material used by courtesy of the International Safety Academy
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WORKSHEET W-S-1. HAZARD ANALYSIS

Complete this page and the next page for your school or work' area.

NAME

TITLE

SCHOOL

DEPARTMENT

___________________ DATE

LOCATION.: CITY STATE

1. Area of Concern (Example: Eye and Face Protection)

2. ,~.:.4&a't'·'pO't1!.ttt:i.a:l.·~a£ety-·::2Diillea3,.b~ds"exD~1,~<"Yes . . .• ··WO "2

.a. 'Bio1.ogica1.

b. Chemical

e c. Electrical

d. Mechanical -'\ Psychologicale.

f. Radiological

g. Other (specify)

h. Most important of the above (letter)

"3: ~at"meanB1!Te ava"i1.ab1.e·"tt) -,neasure 2nd oeva1.uate
the above hazards and/or their effects? Yes

-a. {:01lf'trr"en~ '1?r -Cousultatilm. '1Ni-th£xp€rts

'.1>.~ '~"bora1:OTY AIiaJ,ysb;

c. Medical Records (Staff and Student)

d. Other Records and Reports

e. Research

No ?

g. Sit:~ Glll:"V€-j"s

h. Other (specify)

f.

1.

Sampling

Most important of the above

W-S-1S

(letter)

-- •. , {'.r-.- .. - ,~



4. What means are now used to control the hazards
and prevent accidents, injuries, and illnesses?

a. Administrative Directives

b. Barriers, Guards, Shields

c. Education, Train~ng

d. Housekeeping

e. Labels, Signs

f. Medical, First Aid

g. Personal Protective Equipment

h. Ventilation

i. Work Practices

Worksheet W-5-l (page 2 of 2) Name

Yes No .?

j.

k.

Other (specify)

Most .imPOIunt.0f. ~he above~" _ . Detter)

.;' 5. lrcImeor 'descTibe specifu:'1Dea11S .of "'hazaril am2:roJ. £OT Wich the "yes"
!:D~1JDIIl is ..checked in item 4 above.

Example: a. Eye Protection Policy

W-5-16



Complete this page and the next page for your school or work area.

I,
i.

WORKSHEET W-S-2.
: I .
I , '

NAME

TITLE

SCHOOL

I j

: :
I I

: I

TEACHER RESPONSIBILITIES FOR ~iAND FACE PROTECTION

DATE

DEPARTMENT _

LOCATION: CITY STATE

-,
~.

1. Courses for which eye and face protection is needed.

Title

....,. __..,=--~iJ~I==."- _

c.

d.

e.

f.

g.

4. Special problems in the above.

3. -Protect ion required.

No. Students

; -_.

,., ...._~-~

a.Safety 'Classes

b. Safety Goggles

c. Face Shields

d. Eyewash Fountains

e. Ey:ewash Stations

f. First Aid 'Kits

g. Other (specify)

Description

W-S-17



Worksheet W-5-2 (page 2 of 2) Name

4. Likelihood of the following:

a. Teachers will furnish own personal protective equipment.

b. Students will furnish own personal protective equipment.

c. Schools will furnish equipment for laboratory visitors.

Percentage

5. Write below at least one task the laboratory teacher should perform for
each aspect of protective equipment management.

a. Planning

b. Selection

d. 1"itting

e. Usage

f. Storage

g. Maintenance

h. Repair

i. Evaluation

j. Other

362<
W-5-lB



WORKSHEET W-5-3. STUDENT JOB ANALYSIS

Complete this page and the next 3 pages for your school or work area.

NAME

TITLE

SCHOOL

DEPARTMENT

LOCATION: CITY

DATE

STATE

1. Area of Concern (Example:·· Eye and Face Protection)

4. Safety-oriented tasks each student should perform in laboratory work for
the course named above.

.. 2.

3.

Cour.se(Exampl.e: ....Introductiou to Chern; str.y)

Prerequisites (Example: General Science)

Grade .Leve1

a. Review the text and samples in Exhibit W-5-3.

h. Prepare a similar table of tasks for .sUJdents", usiD,g .the
c;-j~analY5i5 -fonn "On the ~ext ·"'Page.

c. Comment below, if desired.

,

W-5-l9
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5. What do students need to know in order to perform the tasks previously
described?

Worksheet W-5-3 (page 3 of 4) Name

This is only ~ preliminary analysis of education/training requirements.
The results will serve as input for later steps in preparing subject
matter structures and performance objectives.

W-5-2l 365<



6. How should students be evaluated on their ability to perform the lab
tasks previously analyzed?

Worksheet W-5-3 (page 4 of 4) Name

i:

: ! I

.-~-'i; >·.o'''WhBt110 "YOu-rect5UliJlend -'f1:n:S1:Udentswo -are unwilling ~ unab1e u>
perform the required lab tasks in the prescribed manner?

W-5-22
e,



METHODS·

WORKSHOP ON LABELING CHEMICALS

Practical Exercises and Discussion

NO. W-8

LENGTH 50 minutes

• •••

:..-. ~ ".

PU RPO SE Provide opportunities to apply labeling knowledge
and skills to laboratory situations.

OBJECTJV ES .Enable tlu!. U'aiJlee .Lo _ ••

2) Set up a system for recording reference information
and making labels •

3) Determine teacher and student responsibilities in
labeling activities.

SPECIAL
TERMS

INSTRUCTOR
MATERIALS

Fire/flammability signal
Real tb nazaro s~gna1.

'La"he1. data 'Tile

Lesson Plan
Appendices- Band C

Label statement
Material Safety DE.:ta Sheet (MSDS)
'1':eacti"'ld~ "'Ei"gna1.

TRAINEE
MATERIALS

- -
Chalk (white, blue, red, yellow)
MCA and NFPA References (if possible)

Lesson Plan (complete)
Appendices Band C (if possible)

367<
W-8-1



INTRODUCTION . • .

Directions

EXERCISE 1

EXERCISE 2

EXERCISE 3

CONTENTS

101-8-3

W-8-3

W-8-4

101-8-5

101-8-6

EXHIBITS

101-8-1. Sample Inspection Sheet for Controlled Chemicals. 101-8-7

101-8-2. NFPA Recommendations for Labeling Chemicals. . • 101-8-9

"..: ~.3.~_ ~.uu. SafeL.j' ..Dau.Sbept • __ .__._ .__ . .:.. ii-:&-J.J.

. ·~-:~--·.r~1Iaz2rd 'Rat:1ngs and- -SigDB.1':Uords __ _ _ _ • ~ '.~J.5

1¥-g..;S. Selecti.on of Label Statements - 'W-~-1.7

W-8-5a. Health Related Statements . . 101-8-18

W-8-5b. Health Hazard Action Statements 101-8-19

W-8-5c. Fire Amplifying Statements W-8-20

W-8-5d. Fire Hazard Action Satements . • . • 101-8-21

W-8-5e. R.ea.ctivity Amplifying Statements • • • • • .. • . ~8-.22

W-8-5f. Reactivity Hazard Action Statements W-8-23

~8-..s£. £~..Aid ..5ta tempn ts__ ,~. _ _ .. .. _ • -Jtl-&..25

W-8-Sh. Statements Specifying Specific Disposal Instructions. W-8-26

101-8-51. Sample Label . . . . . . . . . . .- . . . . • . .• W-8-27

WORKSHEETS

.. ~..

W-8-2. Label System

W-8-3. Teacher and Student Responsibilities for Labeling

W-8-33

101-8-39

W-8-2



LESSON Workshop on Labeling Chemicals NO. W-8

NOTES INSTRUCTION

INTRODUCTION

'­ -, Labeling and related activities should be

one of the most "natural" aspects of a safety

program for the U.s. school science laboratory.

Much attention has been given to labels for home

products in the past 20 years. The Federal

Hazardous Substances Labeling Act for household

We now take for granted the protective

information on household labels, but tend to

forget that chemicals in the science lab are

at least as dangerous and usually more so.

We know what to do when a child swallows

a home cleaner because it says so on the label.

swallows a solvent in class? Indeed, do we

An adequate label is a means of conveying warn-

ings and other information about appropriate

handling to all who will read it.

Directions

Follow the general procedures for workshops

or directions provided by the instructor.

W-8-3



LESSON Workshop on Labeling Chemicals NO. W-8

NOTES INSTRUCTION

EXERCISE I

All of the workshops in this training

course begin with an inventory or identification

of material hazards in the school labs in which

teachers are actually working.

Worksheet W-8-1

Exhibit W-8-1

Worksheet

The first exercise in this workshop begins

.- - - m1:'h -8 -descri:pti.on of -wba2:u]?!esentlydone

abouL ,.Jnventori:es .of J.ab ,maU!r.ia.ls. AddHional.

items provide opportunities to suggest what

might De done if current information and

procedures are inadequate.

Exhibit

Your school system or the local fire

inspection forms.

W-8-4



LESSON Workshop on Labeling Chemicals NO. W-8.

NOTES

Worksheet W-8-2

Exhibits W-8-2 to 5i

INSTRUCTION

EXERCISE 2

This is a "do-it-yourself" project in

collecting data and preparing labels for

laboratory materials.

Worksheet

Experience is simulated by providing

possible label information from which to

sources.

Exhibits

Exhibit W-8-2 gives the recommendations of

NFPA for label signals.

Exhibits W-8-3 through W-8-5i are taken

from the following NIOSH publications:

. '~iteTia tOT a·'Recommended 'Standard: An1.den-'·
tification System for Occupationally Hazardous
Materials. HEW Publication No. (NIOSH) 75-126 .

.:; 11• .5. Gover.omeJli: .Printing ,Df.fi...c.e.~ Washi.ng~on"

-. . 1>. C" '(1974).

W-8-5
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LES SON Workshop on Labeling Chemicals NO - W-8

NOTES

Warksheet lr-8-3

INSTRUCTION

EXERCISE 3

Results from both previous exercises will

probably generate many new ideas about what

teachers and students should be doing with

regard to labeling lab materials.

This exercise is designed to get those

ideas on paper for discussion and further

'Worksheet

Exercises 1 and 2 give you a chance to get

organized,documenting general needs and perhaps

important constraints.

Exercise 3 should result in a plan for

A. Inventory
_..B.-.-~.l.abel..Dau1.Fil.e~(re£exenc.e...ini.o.)

C. Label Preparation
D.OtherLabeling Activities

, :Exhibtt'S

Use any or all in this lesson plan.

W-8-6



I

EXHIBIT W-8-1. SAMPLE INSPECTION SHEET FOR CONTROLLED CHEMICALS

(75% Reduction)

ARLINGTON COUNTY VIRGINIA
FIRE DEPARTMENT

1020 N","" HUDSON STRn'
Alltl....lNGTON VIAGl~IA 22201

BUIlEAU OF F.IlE PAEVENTION

5B"~'"

Inspected by, _

CONTRO LLED ~HEMICALS

Name of S<:hool Date _

CHEMICAL AMOUNT AMOUNT ABOVE COMMENTS
ALLOWEO ALLOWANCE

Sodium Nitrate 2lbs.

POlassium Chlolllle Sibs.

'~(-) Hil.
l

Phosphona (wt\ite) ~Ib.

Powdered Charcoal Sibs.

Nilric: Acid-2 pl. cap. 2·1 pL or Sibs.

Sulfuric ACld-S pf'. I 5 gal.

Potassium Nllrale
\

5 (bs;

Potassium Pennanganate 21bs.

Glycerine I gal.

Magnesium (powder) 1 lb .

. Magrc9um (nbDoII) .J Jb.

Zinc dust 21b!.

..Ammooiwn ·Ni!me ~.JIl.

.~ ''Sibs.

Specilic Controls YES NO COMMENTS._- -_.- -
l. Me controlled chemicals locked up? ................•....
2. Are they inventoried every 30 days? .....................
3. Is Ihe chemical storage room secured? ....................
4. a. Are any of them missing? ..........................

b. If so, has security been nOhlied? ............. " ......
S. Is.there any picric aCId presenl? ........................

. ',~'::.' 1"_~~

,,",-1.2000.a.43

1"'ttrot" 'IOIL!: P,..parc i" rripliCdl<': ,uhile cop.Y "lained by depu'Y [Ire 1I14nhaJ; pee" copy retoined by .<chool: pink copy fONJ.'ard­
.d 10 'chool Saf.ry Officer by Fire Pret",nrion B............

Reproduced courtesy of Arlington County (Virginia) Fire Department.
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I i EXHIBIT W-8-2. NFPA RECOMMENDATIONS FOR LABELING CHEMICALS

BLUE
IDENTIFICATION .OF

HEALTH HAZARD

Type of Possible
Injury

Signal

RED
IDENTIFICATION OF

FLAMMABILITY

Susceptibility
to Burning

Signal

YELLOW
IDENTIFICATION OF

REACTIVITY

Susceptibility to
Release of Energy

Signal

4
Materials which on very
short ·exposure could
cause death or major
residual injury even
though prompt medical
treatment were given.

4
Materials which will
rapidly or completely
vaporize at atmospheric
pressure and normal
ambient temperature, and
which will burn.

4
Materials which are
readily capable of deto­
nation or of explosive
decomposition or re<'lC­
lion at norm"!l tempera­
tures and pressures.

Materials which on short
exposure could cause

3 .. ser!ous t~~porary or.
>:. ftlSidual- mJury·~wen:.-.

.::' 1tmugtl l'"'""Pt ·111ediI:a1
-' .'?·.:tnmtmentwere given. '

liquids and solids that

3 can be ignited under al·
most all. ambIent -tern­

_' ~turet::omMonS.
3

Materials that are capable
of detonation or explo­
sive reaction but require a
strong initiating source.

·or that .must be heated
·'UndeT'COn1iflement .1)e­

. fore initiatiOfl. or~
~xp'osivejywith wateT.

2

1

Materials which on in­
tense or continued ex­
posure could cause tem­
porary incapacitation or
possible residual injury
unless prompt medical
treatment is given.

Materials which on ex­
posure would cause irri­
tation but only minor
residual jn~fJry. even it
TID treatment IS gIWTl.·

2

1

Materials that must be
moderately heated or
exposed to relatively
high ambient tempera­
tures before ignition can
occur.

Materials thaI must be
preheated before igni­
bon.can .occur.

2

1

Materials that are nor­
mally unstable and readily
undergo vlol~nt chemlc'al
changes but do not deto­
nate; also materials that
may react with water
violently. or that may
form potentially explo­
sive mixtures With W<'lter.

Materials that are nor­
mally stable, but that can
become unstable at
elevated temperatures
and pressures, or thaI
may·~aet-with -wateT"--wrttl
some release of energy.
but not Violently.

o
Materials which on ex­
posure :Under fire CO~­

·<lHions ~04JJd oller .(.10

hazard beyond that of
ordinary combustibles.

:no c. -MateTiats .1tet '.will '"'Ilet
'U 'burn.

Materrals that are nor·
mall\( stable e€lo'E!n ,',under
.fi~-e .explosjye .con!1Jiions,
and that are not reactive
with water.

CnpyT"-lghted material adopted frall'. Nati("lL,i. t :.LeI:': !?;:·:.:te ...~i:::'cr,- !~:::,-~·.:ciar.;.·)fl

used by c:our.t:esy (~f the Natior.al Safety Cound 1,

W-8-9
3'1"4<
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Exhibit W-8-2 (page 2 of 2)

FIl2.. I. For Uu 9.'here Whlre Blito('k.
around t. Not Nece....ary.

Fla- 2. For L"u Wheror WhUe Back·
&.round III Und Wllh Numeul.
Made From AdhiP.t"e .. 8I1cked
Plullc

WHITE PAINTED BACKGROUND,OR.
WHITE PAPER OR CARD STOCK

Fig. J. For Uoe Where Whir. BAd­
ir'ound t. UHd With Painted
Numu.r., or, For UN When Slla'"
I., tn the Form of Slln or PI.card

ARRANGEMENT AND ORDER OF SIG:-;ALS
- OPTIONAL, FORM OF APPLICATlO:\,

, ,~...,..~,Wbk:h
Siena••......14·_
5Or~

75 Jl'rt
100 rePt

'200 fl'et
:l00 fp~t

,'!'UTE,
i·"- ~. ....

r:&D_'__"'~

u.wd ror Iden'C1fimttoa of 'IDa­
....,... by.bazaJxl

Note:

,

NFPA hazard signal arrangement for in-plant use only.
See NFPA Standard No. 704M for dimensional and other details.

'Copyri.g"hted ''mater:ial' useii by't:tmTtesy u"f tbe "ll'a'ti:onai"'Ti:re~
Association.

375"
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EXHIBIT W-8-3. MATERIAL SAFETY DATA SHEET

(75% Reduction)

01 _

o
01 _

MATERIAL SAFETY DATA SHEET
I c _

Cc 'l1'RDDUt'T lbENT11=1CA'TION

1
MANUFACTURER $ NAMe ] REGULAl'l nL~PHONENOc

EMERGENCY TELEPHONE NO,

i
i
AOOR~SS

r--
i_TRADE NAME

~SYNONYMS
r-
I II HAZARDOUS INGREDIENTSi

i MATERIAL OR COMPONENT ~ HAZARO OATA

I
I

i !
I

I c.

!
I

.
i I

I i jj

1- BOILI~G POINT 760 MM HG

III PHYSICAL DATA

I IMELTING POINT

I

I I VAPOR PRESSURE! SPECIFIC GRAVITY IHp-"

-
i I I SOLUBILITV IN H20. % BV WTI VAPOR DENSiTY ,AIR·ll Ii II I

W-8-11 376<



Exhibit W-S-3 (page 2 of 4)

, 1

'.;1
. I

i I
: I, '

I !

IV FIRE AND EXPLOSION DATA

F~SH POINT

I
AUTO IGNITION

I
ITEST METHOOI TEMPERATURE

F~MMAnE LIMITS IN AIR," BY VOL, I LOWER I I UPPER I
EXTINGUISHING
MEOlA

SPECIAL FIRE
FIGHTING
PROCEOURES

UNUSUAL FIRE
ANO EXPLOSION
HAZARD

, , -
"

'·~,.U5Ai.Tft ~AZAfID lNFCmMA"nON
. MEAJ..1"M HAZARD IlATA

ROUfiS8F EIlftIliUR£

INHALATION' .
SKIN CONTACT.
SKIN ABSORPTION

eYE CONTACT

INGESTION

EFFECTS OF OVEREXPOSURE
ACUTE OVEREXPOSURE

j , ,4lHRDflIa:~ ,.
1 EMERGENCY ANO FIRST AIO PROCEDURES

I EYES.

I $«:mI

j - " ".
I INHALA TlON:

1

I INGESTION,
I

NOTES, TO PHYSICIAN

W-8-12



Exhibit W-8-3 (page 3 of 4)

VI REACTIVITY DATA

CONOITIONS CONTRIBUTING TO INSTABILITY

INCOMPATIBILITY

HAZARDOUS DECOMPOSITION PRODUCTS

CONDiTIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION

-
"Vl1"SPIU'Oftt£At< "flROC£DUfES

"',

STE1'S TO BE TAKEN IF MATeRIAL 15 RELEASED OR sPILLED

.
NEUTRALIZING CHEMICALS

WASTE DISPOSAL METHOD

VIII SPECIAL PROTECTION INFORMATION

~\.AT1""M~

-:~te1'eR'SO"A1:-l"ROTECn"",,_:r

RESPIRATORY ISPECIFY IN DETAIL)

eYE

GLOVeS

, ~!~~~~ ':"::"~",!,U!"'~t; ,3..~;' 1=~~'JIPI.A~"YT

\\'-8-13 3'18<



Exhibit W-8-3 (page 4 of 4)

IX SPECIAL PRECAUTIONS

PRECAUTIONARY
STATEMENTS

-

OTHER HANDLING AND
STORAGE REQUIREMENTS

•

,
,

,
, -

PREPARED BY:

ADDRESS:

'--:--,-----;-----

W-8-14
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E:\IlIBIT W-8-4. HAZARD RATINGS AND SIGNAL WORDS

-----r-
".'tin" 1 Henlth"H"'ards

.. 1 E:\TREHE HEALTH HAZARD

Flammability

EXTREMELY FLAMMABLE

Reactivity

EXTREMELY REACTIVE

~1uDERATE HEALTH HAZARD MODERATELY COMBUSTIBLE MODERATELY REACTIVE

i
3

i
,

I1

- i

I

1
i
I
I
I

0.
!
i,
I
,

HIl~H HEALTH HAZARD

~(1 SIC~lFICANT

HEALTH iL-\ZARD

HIGHLY FLAMMABLE

SLIGHTLY COMBUSTIBLE

NONCOMBUSTIBLE

W-8-15

HIGHLY REACTIVE --"_.

SLIGHTLY REACTIVE

NONREACTIVE

,.~ . <-.," ,~•. ,"
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EXHIBIT W-8-5. SELECTION OF LABEL STATEMENTS

I

Label statements are intermediate in information content between the
hazard symbol and the detailed Material Safety Data Sheets. It is stressed
that the requirements detailed in this section are minimal because of the

. complexity and diversity of hazardous materials. Additional warnings and
detailed medical and other information may be desirable on labels 'attached
to containers of new or unusual.materials. In addition, the manufacturer
or user may supply additional cautions on ecological or other matters, as
appropriate.

Suggested label statements are supplied for guidance only. Label
wording should be tailored specifically for each material or combination of
materials.

For health. hazards, thi major considerations are modes of entry, speed
of attack, and whether the effects are acute or chronic.

For fire hazards, considerations include vapor pressure and vapor
density, autoignition temperature, explosive limits, viscosity~ products of
~ust:ion,and·-extinguishinguedia~

Reactivity hazards require knowledge of sensitivity to detonation by
shock or heat, "tendency to rapid polymerization, reactivity with common
sub~tances; ability to supply oxygen in a fire situation, and other special
harmful properties.

The number of statements used "Will depend on the .hazard involved.
Extremely dangerous materials may require extensive warnings and detailed
instructions for safe use and disposal. Minimally hazardous substances may
require little more than the hazard statement. Specific and more detailed
first aid statements including notes to physicians may be necessary for
extremely hazardous materials. These statements are best formulated by
physicians familiar with the hazards of the specific material and aware of
~he 'Ca'Psbilities -of industrial paramedical per:sonnel,and .£ac.i,lj.ti2..S_

381...::::
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2l.
22.
23.
24.
25.
26.
27.

28.
29.

30.
31.
32.
33.
~.

35_
-%.
37.
38.

EXHIBIT W-8-5a. HEALTH RELATED STATEMENTS

Fatal if swallowed
Fatal if inhaled
Fatal if absorbed through the skin
Harmful if swallowed
Harmful if inhaled
Harmful if absorbed through the skin
Can cause allergic respiratory reaction­
Can cause allergic skin reaction
Vapor (gas) may cause suffocation
Causes eye burns
Causes eye irritation
Causes burns
Causes irritation
Can be fatal or cause blindness if swallowed
Cannot be made nonpoisonous
Repeated absorption can cause bladder tumors
Rapidly absorbed through skin
Inhalation can be fatal or cause delayed lung damage
Harmful .if inhaleQaDO .'C2D J:aUSe .de3.ayed 3.ung dama,ge
Can cause delayed effect:
Vapor extremely J.rTJ.t:at:ing
Extremely :irritat:ing gas.and Tiquid under )Jres5ure
Gas extremely irritating
Lung injury and burns may be delayed
Contact with water or moist air liberates irritating gas
Contact with acid liberates poisonous gas
Contact with water or acid slowly liberates poisonous and

flammable hydrogen sulfide gas
Liberates gas which may cause suffocation
Repeated inhalation or skin contact can, without symptoms,

increase hazard
Causes severe burns which may not be immediately painful or visible

'".Can ..cause .rash .or external sores
Can cause burns or external sores
Liquid or vapor causes burns which may be d~fayed
May -cause -ey-e injury-eff-e<:·ts -may .b-e -d-elay.ed '
.Liquid ;penetrat:~s shoes. and .lea.ther causin,g "de.1ayed .J)UUlS

-May -cause ·'S-t-e-rili,tj'
May affect unborn children
Cancer suspect agent

382<
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- 1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

16.
17.

19.

20.

21.

22.
23.

24.

25.
26.

EXHIBIT W-8-5b. HEALTH HAZARD ACTION STATEMENTS

Do not breathe dust
Do not breathe vapor
Do not breathe mist
Do not breathe gas
Do not get in eyes, on skin, on clothing
Prevent contact with food, chewing or smoking materials
Wash thoroughly after handling
Use only in well ventilated area
Keep container closed
Avoid prolonged or repeated contact with skin
Do not enter storage areas unless well ventilated
Avoid breathing dust or solution spray or" vapor
Avoid prolonged or repeated breathing of vapor
Use special protective clothing and ~loves

Wear goggles; neoprene, butyl rubber, or vinyl gloves;
neoprene shoes or boots; and clean protective outer clothing

Wear goggles; neoprene, butyl rubber, or vinyl gloves
Always wear a self-contained breathing apparatus or full-face

..air:-.line"respirator.when :.usjng .this "llroduc~

•. 13ave ."·avallab~e".emeYgeIlCY:t;elf-~ontained"bTeatbmg'appBtoal:uS
or full-fac-e" air-line respirator when using this product

Wear respirator approved by NIOSH or the US Bureau
of Mines for organic vapor, dust, etc.

Wear goggles or face shield, rubber gloves, and protective
clothi~g when handling .

Do not wear ordinary rubber protective clothing, including
gloves and boots

Do not taste
This gas deadens the sense of smell. Do not depend on odor

to detect presence of gas
Use fresh clothing daily. Take hot shower at end of work shift

using plenty of soap
POISON (with skull and crossbones symbol)
t\void exposing vomen' of' ebi1.ll-oeaTing age

383<
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EXHIBIT W-8-5c. FIRE AMPLIFYING STATEMENTS

1. Strong Oxidizer - contact with other materials may cause fire

2. Catches fire if exposed to air

3. Spillage may cause fire or liberate dangerous gas

4. Highly volatile

5. Contact with water or acid slowly liberates flammable gas

6. Contact with water may cause flash fire

7. May ignite if allowed to become damp

8. Heat, shock, or contact with other materials may ,cause fire
or expl?sive decomposition

9. Contact with other materials may cause fire or explosion,
especial ly .:if heated

384"
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1. Keep away from fire, sparks and open flame
2. Keep from contact with clothing and other combustible

materials to avoid fire
3. Drying of this product on clothing or combustible materials

may cause fire
4. Spills on clothing or combustible materials may cause fire
5. Contents packed under water will ignite if water is removed
6. Avoid friction or rough handling because of fire hazard
7. Keep wet in storage--dry powder may ignite by friction,

'static electricity or heat
8. Wear goggles or face shield and fire-retardant clothing when handling
9. Clothing and vegetation contaminated with chlorate or its

solutions are DANGEROUSLY FLAMMABLE. Remove clothing and wash
thoroughly in water. Keep persons and animals off treated areas

10. Store in cool place
11. Keep container tightly closed
12. Loosen closure cautiously before opening
13. Store in cool dry place

,;.JA.:",.s~ore in .a ·cool. pl.a.ce ~orj8ina] ,coJltainer.an.d ,prDua£ram
',,,,,' "aiTec~s,"jJ i gilt"

·;''::i5.'','"''In case of fire" ..nap :D.ow'.Df ,~.·::;.ouse"ilTY'nemJcar-orc:atbon
dioxide when necessary to gain access to valve

16. Avoid spillage and contact with moisture or combustion
17. In case of spillage, flush with plenty of water and remove

contaminated articles
18, Flush area with water spra~

19. In case of fire, smother with dry sand, dry ground limestone or
dry powder type materials specially designed for metal pOWder fires.

20. Spillage may cause fire. Do not get on floor. Sweep up and
remove immediately

--

i 1, '

EXHIBiT W-8-5d.
I' I I

I r

! 1
I .
I I"FIRE HAZARD ACTION STATEMENTS ,

385"
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EXHIBIT W-8-5e. REACTIVITY AMPLIFYING STATEMENTS

1. Po~erful Oxidizer

2. Strong Oxidizer

3. Strong Acid

4. Strong Caustic (alkali)

5. Causes severe burns which may not be immediately painful or visible

6. Heat. shock. or contact with other materials may cause fire
or explosion. especially if heated

7. Contact with other material may cause fire or explosion.
especially if heated

8. Reacts violently with water. liberating and igniting hydrogen

II. May explode if water content is 10'% or below

12.

13.

Contamination may result in dangerous pressure

Liquid and gas under pressure

14. Extremely hazardous liquid and vapor under pressure

15. Extremely cold (give degrees F or C below zerp)

17. Explosive

19. Liquid and gas under pressure

20. Gas under pressure
•

386<
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EXHIBIT W-8-5f. REACTIVITY HAZARD ACTION STATEMENTS

4.

1.

8.

2.
3.

5.
6.
7.

9.

13.
14.
15.
16.

17.
18.
19.
20.

Keep from contact with oxidizing materials, highly oxygenated or
halogenated solvents, organic compounds containing reducible
function groups, or aqueous ammonia

Keep from contact with oxidizing materials
Keep from contamination from any source including metals, dust, and

organic materials. Such contamination can cause rapid decomposition,
generation of high pressures, or formation of explosive mixtures

Solidifies at about F ( C) and may break container. Store in
moderately warm place

Keep from any contact with water
Use only dry, clean utensils in handling
While making solutions, add slowly to surface to avoid

violent splattering
Keep wet in storage--dry powder may ignite by friction,

static electricity, or heat
Do not add to hot materials; do not grind or subject to

frictional heat or shock--explosive. decomposition may result
10. Prevent contamination with readily oxidizable materials and

. -2>0lymerizar::ion ccceJ.er.u-or.s .
x:ll-.::.J>o nor ,.allowro evapor.at=e't"o :nearn~•.<Aadi.tiDn ofwaU!r Dr

aPPTopriatereducing materials -will lessen peroxide formation
12. Do not add water to contents while in a container because of

violent reaction and possible flash fire
Do not attempt to loosen or remove material from container with any tool
Wear goggles and DRY gloves when handling
Eut nothing else in this container
Keep dry and handle only in suitable equipment to prevent metallic

contamination. Consult manufacturer
Keep container tightly closed and away from water or acids
Keep container tightly closed; flush container clean before discarding
Do not put in stoppered or closed container
Note: Suck-back into cylinder may cause explosion. Under no
.£ir~tances.should Lhe cylinder .entry .tube be .inserted in a
.liquid or gas without a vacuum 'break or otner protective apparatus
in .the line to prevent suck-back

21.St-Q-l'e in .-Q-l'.iginal vented -container
.. .J.2...5tore ;jn .,coD1.p.lace

-23 .--1{-eep-drumh'l. -upr-igbt -po6-i--tiot'l. :no notT~1.1_ --drum ~n s'i.ae
24. Handle under inert gas atmosphere in DRY equipment
25. Keep from freezing
26. Loosen closure cautiously before opening
27. Store separately irom, and avoid contact with, dehydrating

materials and other materials
28. Keep away from fire
'''If"':,
";:'~'. '

30. Store in cool dry place
31. Store in cool place in original container and protect from direct

sunlight

W-8-"23 387<



Exhibit W-8-5f (page 2 of 2)

32.
33.
34.
35.

36.
'37.

. 38.

39.

Keep container closed to prevent drying out
Do not heat cylinders
Keep away from acids and heat
Never return unused HYDROGEN PEROXIDE to container. Dilute

,with plenty of water
Avoid spil'lage and contact with moisture or combustibles
Fire or high temperatures may cause explosive decomposition if

confined
In case of fire. smother with dry sand, dry ground limestone, or

dry powder type materials specially designed for metal powder
fires. Do not use carbon tetrachloride, carbon dioxide
extinguishers, or water

Do not use air pressure to transfer

,

388<
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EXHIBIT W-8-5g. FIRST AID STATEMENTS

1. First Aid CALL A PHYSICIAN AS SOON AS POS-SIBLE
If swallowed. induce vomiting by sticking finger down throat or by

giving soapy or strong salty water to drink. Repeat until vomit is
clear. Never give anyt~ing by mouth to an unconscious person.

2. First Aid
In case

water for at
shoes. Wash

CALL A PHYSICIAN AS SOON AS POSSIBLE
of contact, immediately flush eyes or skin with plenty of
least 15 minutes while removing contaminated clothing and
clothing before reuse. (Discard contaminated shoes.)

3. First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE
If inhaled, remove to fresh air. If not breathing give artificial

respiration, preferably mouth-to-mouth. If breathing is difficult, give
oxygen.

4. First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE
In case of eye contact, immediately flush eyes with plenty of

water for at least 15 minutes. Remove contact lenses if worn.

_" ."5."F~ Aid .. ". <"CAI.LA""PBYSitIAll AS 'SOONAS "POSSTBL'E
Tn case of contact. immediately flush eyes wit:hp1.enty "of .wateT

for at least 15 minutes. Flush skin with water. (Wash clothing
before reuse.)

6. First Aid
In case of contact, immediately wash skin with soap and plenty of

water.

7. First Aid
Do NOT induce vomiting. Call a physician as soon as possible.

I

8. Antidote: (indicate commonly available antidote.)

, "13.' llote to ~bysi.cian5:'~Give detai1.ed5ped.lic treatment 'including
drug dosage.)

389~
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EXHIBIT W-8-Sh. STATEMENTS SPECIFYING SPECIFIC\DISPOSAL INSTRUCTIONS
I 1

1. Flush spill area with water spray.

2. Soak up spill with sand or earth. Do not use water.

3. Flush away spill by flooding with water applied quickly
to entire spill.

4. Keep upwind of leak: Evacuate enclosed places
until gas has dispersed.

5. Dike spill and decontaminate by ••..

6. Do not flush into sewers.

7. Dispose of sodium by burning carefully in an open fire ..

8. Sweep up spillage with strong calcium hypochlorite solution.

;'<' '9. -..==::':XreaJ:.spillage w;idl.suo~rB1cilJm~SQlution
. , .and ,~,fl.u.sh ~D Beller';'

11.

12.

Soak up with rags and dispose in covered metal containers.

Consult local solid waste regulations for safe disposal.

13. Do not sweep. Use vacuum cleaning equipment only.

390~
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EXHIBIT W-8-5i. SAMPLE LABEL

IExtreme Health Hazard I

Extremely Flammable'

IModerately Reactive

Fatal if swallowed, inhaled, or abSOTbed thTou~b'the skin.

Causes severe eye burns.

Protect from all sources of ignition.

Subject to violent polymerization.

Donat breathe vapor or get in eyes, on skin, on clothing.

When possibility of contact exists:
Wear full neoprene suit, rubber boots, rubber gloves,
and self-contained breathing apparatus.

Avoid contact with acid, organic compounds, or water.

CALLA. .PRY-SICliN ..AS ..sooN .AS.PDSSl.B.LE

Immediately upon exposure, flush skin and eyes with water
for 15 minutes while removing contaminated clothing and shoes.
Wash clothing before reuse. Discard contaminated shoes.

Refer to Data Sheet on file.

W-8-27
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WORKSHEET W-8-l. MATERIALS INVENTORY

Complete this page and the next 3 pages for your school or work area.

_____________________ DATE _

TITLE

SCHOOL

DEPARTMENT_:.,., ~----------

LOCATION: CITY ___________________ STATE _

1. Describe your present inventory system.

a. What materials do you inventory?

. b •.... How often "do you inventory? _.

c. Who takes tl1e--::Lnventory'l

e. What data do you record?

(1)

(2)

(3)

·,(4).~_.. ~------.,--

(~)

Example: File it in a folder.

392<
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3. If .you were asked .to.design :a .Der.7.nventory form•. wbatk:1nd of data
would you elicit? List below in order of importance ~d explain why •

Worksheet \Y-S-l (page 2 of 4)

. a •.. Name. of. Mater1al

b. Amount

.. .c.

d.

e.

f.

h.

L

j.

Name _

5. Apply your answers above to pages 3 and 4 of this worksheet.

a. Use the top part of page 3 to design a page header.

-i;:c .- Add appropriafe column headers and draw vertical lines accordingly.

c. Take or simulate an inventory of at least 10 typical materials
found in your laboratory or stockroom.

W-8-30
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~orksheet W-8-1 (page 3 of 4)

W-8-31

Name ------------
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WORKSHEET W-8-2. LABEL SYSTEM

Complete the following pages for your school or work area.

NAME

TITLE

SCHOOL

~. DEPARTMENT

, 1.0CATION: CITY

DATE

STATE

1. The information below is given in reference charts prepared by the
Manufacturing Chemists' Association for the Guide to Safety in the
Chemical Laboratory (1972, pp. 323-498).

(A) (B)

a. Substance/Formula

b.

c.

d.

e.

Waste Disposal Procedure (Code)

TLV (ACGIH) PPM (mg/M3)

NFPA Hazard 'Signals

Specific Gravity

f. Vapor Density

.8. Flash Point

h. .~gnition_TemperatUTe - "-' .......'-..._--- --:..:.~_.....,:-..._....---
i. Flammable OT Explosive 'Li.1nitsin My

j. Boiling Point

k.Melting Point

1. Solubility in H20 g/lOOg

~ In c.u.i.w!u.l ~A) t'o t.h~ L:l.g,i"tL ~ ,-(:il~C~' ~Ldt:: . ~~iC·i'ili.~';;:i.":"J.'i J'v"~ ~c':;_2 ~<'~~,:,,:,::,:

for reference in your own laboratory.

In column (B) to the right, check the. information you would put on
labels for substances in your laboratory.

W-8-33
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Worksheet W-8-2 (page 2 of 6) Name

2. - 'Wha.1: additional .informationis :desirable-?
List below in order of importance.

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

..d~e£erence- . Label
(A) (B)

3. Page 3 of this Worksheet shows a sample form for recording information
in a reference manual for- your laboratory.

Complete this form for sulphuric acid.

4. Page 4 of this Worksheet -uses.a labeling system proposed by NIOSH.

Complete the blanks fo-r sulphuric acid.

S. Page 5 of this Worksheet prOVides opportunities to design labels for
two given situations and a third of your choice.

Use page 6 for notes.

W-8-J4 397<



-
Worksheet W-8-2 (page 3 of 6) Name

FORMULA -

Fl.»Mc\BLE

REACT I VE WITH WA1ER

."._- . AlNSTABLE
.:RAnIOACTlVE

CoRROSIVE TO SKIN AND EYES :_

TOXIC BY INGESTION

.'.'~·TOXIC ,BY,JNHALATION
.. TOXIC BY SKIN tom-ACT

KINDS OF
HAzARDS

-SEVER ITY OF
HAzARDs

HEALTH

FIRE

REACTIVITY

. SPECIFIC

o 1 2
012
012

3 4
3 4
3 4

··C·..... " ... --.-. _

SuPPLIER .

._,., ..,....,"-,.,.---------""'""-------------------
-BATE ,·-PREPARED __ ·PuRGiAsED __ ,-REeE-IVEl) --

USAGE

OTHER
INFORfv1ATION

W-8-35



-' ~., SAMPLE LABEI; l'OR.SDI.PHIJRIC ACID

_.~, r -

Worksheet W-8-2 (page 4 of 6) Name

a.

D I l
',.01 J

o I I

Health Related Statements (Exhibit W-8-5a)

(Exhibit: JJ-8-5b)

c. Fire Amplifying Statements (Exhibit W-8-5c) ,

d. Fire Hazard Action Statements
~

. e. . ,Reactivi.ty Ampllfymg Sta~ements

(Exhibit W-8-5d)

-~.,_.,.;-".~----------------------------------

f.

g.

Reactivity Hazard Action Statements

•
First Aid Statements

'(Exhibit ''W'';8-=5f)

(Exhibit W-8-5g)

- '," ~---,-._---

h. Statements SpecifyiIigSpectfic Disposal Instructions (Exhibit W-8-5h)

W-8-36
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Worksheet W-8-2

~ i
: '

I,
, I
I I

; !
. I i

(page 5 of 6): ;, ,..
SAMPLE LABELS

Name

A.' Teacher transfers some
methyl alcohol from a
stock bottle to a
reagent bottle.

Hazard Signals

3 Flammability

a Reacti:vity

..,','.-', ... ""', ,,""'''' .......----------------------------------
-. .- :JI. ,,Stwient ,prepares 200 JIll

of a 20% solution ·of
potassium hydroxide
for tomorrow's lab.

Hazard Signals

3 Health

a Flammability

1 Rea.ctiviLy

c. Describe a labeling
problem in a course
other than chemistry.
Then prepare a label .

• ' ., <', '" ' ~

I,

••• "... • '. ,I .' •• ' I <; ". _ ,.~_,"'" ",' _. ~ .' ".'" "

, W-8-37 . 400<



NOTES

.,' -·c-,;~~ ~ _
Worksheet W-8-2 (page 6 of 6)

". ~'.,

Name

,

401<

W-8-38



WORKSHEET W-8-3. TEACHER AND STUDENT RESPONSIBILITIES FOR LABELING

Complete this page and the next page for your school or work area.

NAME

TITLE

SCHOOL

DATE

DEPARTMENT
- .-,_ .._----------------------------

. LOCATION: CITY STATE

~..

1. List courses involving materials that require labels.

Title

- a.

b.

-c.

d.

e.

f.

g.

No. Materials

.," <-,-------

W-8-39 402-c:
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SAFETY IN THE. SCHOOL.. SCIENCE LABORATORY (250)

METHODS

WORKSHOP ON SAFETY EQUIFMENT

Explanation, Practice, and Testing

NO. W-13

LENGTH 2 hours

. '""" ..•----------------------------
PURPOSE Provide opportunities for hands-on or first hand experience

with safety equipment.

,.OBJECTJVES. :Enable the trainee to•••

." 1.) ,Demonstrate a knowledge f)f· 'the.'Pur'Pose and -openati.tm t)-f
. ::_.~O common;.pi.eces of safety ·equipment:.

2) Demonstrate ·the "1:eehnique of 'Properly using 10 c01IIIIlon
pieces of safety equipment.

3) Perceive further needs and requirements for using the
equipment in the laboratory •

.,.._---.....;.,----------------------
.·/'~SPECIAL

.....T.ERMS
Hazard Control
HazaTd "Evaluation
Hazard Recognition
Instrumentation
Safety Equipment Checklist

INSTRUCTOR
M.A.TE~I.A.!:.5. L':'';<;.j>, :;:;:..;: ; .

Sample ~uipment and Related Supplies

TRAINEE
MATERIALS Lesson Plan (complete)

Sample Equipment and Related Supplies

W-13-1



Hazard Control or Prevention

. Directions

Safety Equipment Checklist

.';W-;~3-3

• W-l3-3

W-l 3:... 3

: W-13-4

• • W-13-5

W-13-6

•• II' 0 • r

CONTENTS

. ~ .-. .. . . " .•..~ . -

Hazard Recognition or Identification

Hazard Evaluation or Measurement

IN'l'RODUCTION •

EXHIBITS

W-l3-1.

W-13-2.

W-13-3.

W-l3-4.

WORKSm:ETS

W-13-l.

Suggested Items for Safety Equipment Checklist

Hazard Recognition "Equipment" •

Hazard Evaluation Equipment

Hazard Control Equipment

Safety Equipment Practice • . • • • • • • • •

W-13-7

• W-l3-8

• • W-l3-9

W-l3-10

• • W-l3;1l

W-l3-2

405<



LESSON Workshop on Safety Equipment

NOTES INSTRUCTION

INTRODUCTION

NO W..,13

Exhibit W-l3-l

Exhibit w-13-:2

i
Instruments and tools are an integral pa~t

of a safety program. Throughout this training

course, reference is made to equipment and

devices us~d to evaluate (measure) and control

(prevent) safety and health hazards in the work
":1

or school environments.

In thislesson,·1.a:boratory teachers·have

a rhance,U!· become,.more fa m1 ];jaTwllhs~ety

equipment and gain experience in actually using

10 common items.

Safety Equipment Checklist

Each science teacher should conduct a

. regular safety inspection of the laboratory on a

., dally. basis. . More thoTough inspections should

If the school does not provide checklists.~

each teacher should prepare suitable forms.

: Hazard Recognition or ::rdentification

Safety and health professionals learn to

rely on judgment and sensory perception for the

initial assessment of hazards.

In the school science laboratory, the most

W-13-3
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LES SON Workshop on Safety Equipment

NOTES INSTRUCTION

NO. W-13

Alert Prepared Teacher
(APT)

Exhibit W-l3-3

effective "equipment" for the recognition of

safety and health hazards is the Alert Prepared

Teacher: We might call him or her the APT.

The APT learns to use eyes, ears, and nose

to identify potential safety and health hazards,

applying knowledge, skills, and attitudes about

people, the environment, and the products or

processes in use.

Hazard Evaluation or Measurement

Chemicals and physical agen"tsconstan"tly

pose a threat to safety and health where they

are made, used, and stored.

These risks to safety and health can be

greatly reduced by proper management, engineer-

mg controls 8 .ana personaJ.··protec~lve .equipment.'·

... , Quantit:ies 'am 'he 1:Dnj:te.d~ .persmme3.am.ille

.. informed.in ,detail about theha2ards o and very

,
. ,

hazardous materials can be prohibited. However,

the work air should also be monitored.

Measuring devices must be properly main-

tained and calibrated. Calibration should be

continuous, but it is especially important when

the devices are received, repaired, and in

W-l3-4 407<



--
- LESSON Workshop on Safety Equipment

NOTES INSTRUCTION

NO - W"'"13

hard use. Other procedures to follow are:

1. Always store in a cool, dry, dust-free,
non-corrosive atmosphere.

2. ,Check batt-ery-operated instruments for
full charge before use.

3. Keep records of battery changes,
calibration, and maintenance, plus any
changes made in the equipment.

4. Study and follow the manufacturers'
-- .directions. File in a convenient

place. Duplicate for lab use.

" "-:Ins~tationinthis important aspect-of

occupational safety and health is mushrooming in

quantity and sophistication. Unfortunately, all

the equipment on the market does not serve the

intended purpose or function well.

In this workshop, teachers will examine the

--_', purpose .and _.function ofvar~ous ,.measuring

Such examination :and practice-wi'th

Exhibit W-13-4

.. .r~ively .siJIlpl.eHems layihe _foundations _fDr

assessing the cost-effective benefits of future

-purchases fo,r -the school science laboratory.

Hazard Control or Prevention

Equipment for preventing injurious accidents

or work-related disease and illness is also

increasing in availability, due to the impetus of

W-13-S
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LESSON Workshop on Safety Equipment NO. W-13

NOTES

OSH Act of 1970/29 CFR
1910

See Appendix Band
NIOSH Publications List

INSTRUCTION

Federal and State laws and regulations for

occupational safety and health.

Again, however, availability and .price do

not insure quality. Teachers must learn to look

beyond promotional features and gimmicks into

real purpose and function. There is help in

the technical literature for those who are

interested in further study in this area.

Directions

Specific directions fOT this lesson will be

provided by training supervisors and instructors

However, the general guidelines are:

1. Review the Worksheet to find out what is
required. Then study the exhibits.

2. Examine the equipment and 'c1:lmp1ete a
., ·separat-e Worksheet for -eachpl.-ec£.

'\

,.3_, ·:Pracdceusj,ng each :piece .:nf.eq1iipmem~.
you feel.confiden~ with the techniques. .

"4. Arrange with the instructor to be 1'tested"
on the proper use of the equipment.

·5. Give your Worksheets to the instructor for
signing and recording.

W-13-6
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EXHIBIT W-13-I.SUGGESTED ITEMS FOR SAFETY EQUIPMENT CHECKLIST

Item ... Classroom' ..Laboratory .Storeroom

Door(s)
Window(s)
Floor
Cabinet(s)
Shelving
Ventilation

C' '" Light ing
Heat (Above 2SoC)
Water
Waste Drain
Fire Extinguisher
Safety Shower
Fire Blanket
Eye Wash
First Aid Kit
Fume Hood

Master Electric Cut...;Off.
Switch

Master Water Cut-Off Valve

.._.... "".-,,-::S=-=t:;.;u:;.;d:;.;e:;.;n~t~L::.:a::.:b~S:;.t::.:a=.t:;.:=.io::.:n~ ..... _
Instructor Preparation

Station
'···~I:-n...;;s~t;;:r:;.;u:;.;c;.;:t;.:o=-r--:D~em-o-ns--:t:-r-a:-t:-i:-·o-n---------------------------

Desk

- .... ,.,.. , -

Master Gas Cut-Off Valve
Chemical Reagents
Disposition of Hazardous

Materials
Disposition of Unlabeled

Materials
•._••. 0,",,'_~~==~=-'::"-:'=______::_:_--""'-----------------_------

Disposition of Unusable
'.',O' ,. '''C: Eguipmen:t

..Glassware
Other

COMMENTS:

Source: Science Safety. Division of Secondary Education, Department of
Education, Commonwealth of Virginia, Richmond, Virginia (July 1976).

W-13-7
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EXHIBIT W-13-2. HAZARD RECOGNITION "EQUIPMENT"

Eyes Knowledge

EaTS Skills

Nose Attitudes

Alert Prepared Teacher (APT)

W-13-8



i
_ EXHIBIT W-13-3. HAZARD EVALUATION EQUIPMENT.'_'c_... c-,-, ~I:_..0....---

: ',Item

, "--''"'Combustible Gas Meter

Detector Tube System

, _,;,;,ElectTic~Hazard 'Tester

Geiger-Mueller Counter

Light Meter

., Purpose

Take air measurements.

Indicate presence of hazardous ,gases and vapors.

:Evaluate staticcharge.'currenL" leak.s •.:and .
,~trj.cal . outlets.

Measure radioactivity.

Measure levels of illumination.

," ,-' -"' ."'------------------------------
Noise Meter Measure sound levels.

.~~".~",,-.-----------------------------------------

~-RadiationDetectOT

Velometer

Ventilation Smoke Tube

Wind Chimes or Mobiles

",", Measure Tadiation.

Measure air flow.

Measure air flow.direction and rate.

Indicate air flow.
;"'"""':;k.~:.~"'l:;: _

W-13-9
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EXHIBIT W-l3-4. HAZARD CONTROL EQUIPMENT

......_."._------,.,,-----------------------
Item

Eyewash Facilities

Fire Blankets

Fire Extinguishers

First Aid Kits

Lab Aprons

Lab Gloves.

"Respirators

Safety Goggles

and

Face Shields

':<Safety Showers'

Purpose

Prevent or reduce injuries from chemicals.

Smother flaming clothes or hair.

Put out fires.

Give emergency treatment for burns, cuts, etc.

Protect body and clothing from biological and
chemical hazards.

Protect hands from laboratory hazards.

-" Prevent· inbaJ ation of toxicstibstances.

Protect eyes from chemical and particle injuries.

Protect head. face, and neck from chemical and
particle injuries. ~

"';PTeven~ or'Yeduce ·:iD.juriesfr-omcbpm;cB1t;.

,." .. '., ."'''-="''••-----------------------------~------------

Sand Buckets

Tongs Protect hands from burns and chemical injuries.
,

Waste Containers Preve.... fires, explosions, and pollution•

. "-'. '.'.""" "--,,---..,.---------------------------

W-13-l0 413<



'. ~:.;

WORKSHEET W-13-l. SAFETY EQUIPMENT PRACTICE

• ·Comple~e."this 'Page' and "the: nett page" fOT each piece of: equipment tried •. ~.' .' ' _.
DATE. ,YOUR NAME.. ....... _

YOUR TITLE __~-------------------__-----

SCHOOL

STATECITY

~' DEP~. _

LOCATION:

1. Description (Complete as many of the blanks below as possible.)

a. Name (Generic)

b.'Name (Brand)

d.' Maker 'OT -Supplier _

-..,.'.... ~

e • Cost per Unit

2. What is the equipment supposed to do? (Purpose)

4. Does it seem to fulfill its purpose? Yes No
,

?

Explain.

:.'" -.',..... -" ,.-.'"~.' '-.',' ",- ,~,...,.. --

5. Does it seem to operate properly? Yes No ?

Explain.

W-l3.;.n



· i
I

; 1

I
I

I
Worksheet W-13-1 (page 2 of 2)

6. Courses. in which.the, ~quipment might .beused.

Title

a..

b.

c.

d.

e.

f.

g.

7. Special problems with the above.

Name

No. Students

';"'.

·B.,Yln-ther educationltrainingnecessary -for elasSToom use.

a. Teachers

b. Students

a. Explanation _ b. Practice _ c. Testing _

10. (For Instructors Only) The trainee has satisfactorily demonstrate~

a. Knowledge of purpose and operation of equipment.
b.lecimique or proper usagt! of: equipmen~.

c. Perception of further needs and requirements.

Name Date

W-IJ-T2
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WORKSHEET W-13-l. SAFETY EQUIPhENT PRACTICE

tit ··"C<>mplet...tbiS ~a&e' and"tb. 11art '~a&' fot~~i.c.· of eqdpmant 1:tied.

. YOUR NAME DATE

YOUR TITLE _

SCHOOL"

DEPARTMENT ~-------------

LDCATION-: CITY STATE

1. Description (Complete as many of the blanks below as possible.)

a. Name (Generic)

b.J~ame (.Brand) _ <' -:- _

~•..:~Mod~o."SeriaJ..·or other .lD Number

e. Cos t per Unit

2. What is the equipment supposed to do? (Purpose)

"4. " Does"j,t ~e-em tofu1.fill' its l'Uyt)ose'l ..

Explain.

. ~o

5. Does it seem to operate properly?

Explain.

W-13-11

Yes No ?
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Worksheet W-13-l (page 2 of 2)

6. Courses in which the equipment might be used.

Title

a.

b.

c.

-d.

e.

f.

g.

7. Special problems with the above.

Name

No. Students

8. Further education/training necessary for classroom use.

a. Teachers

b. Students

_£..DJ:.her. {Admjnj stLttors.,Pazen~" _~c.)
,\

a. Explanation b. Practice --- c. Testing

10. (For Instructors Only) The trainee has satisfactorily demonstrated

a. Knowledge of pur?ose and operation of equipment.
b. Tecnnique or prOpeL" usage of eqU.l.piuc::ui:.
c. Perception of further needs and requirements.

Name Date

W-13-.12
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-. APPENDIX A - Audio-Visuals

The In-Service Training Program on Safety in the Laboratory for

School Science Teachers is based on lectures, workshops, laboratories, and

audio-visual sessions. A'total of 16 contact hours (50 minutes each) of

formal instruction is necessary for teachers to obtain the CS 3 - NIOSH

course certificate and 1.6 Continuing Education Units (CEU's).

There is a 1arge uni verse of safety and health aids di I'ected toward

employers and employees. To date, however, only a few seem to have been

made especially for school audiences.

Selected audio-visuals are listed in this Appendix. Suggestions for

further additions are welcomed and encouraged. Please make suggestions by

providing full descriptions to NIOSH via State Science Supervisors and the

Council of State Science Supervisors.

SLI DES

A set of slides (35mm) is furnished by NiOSH to each State Science

Supervisor, who may reproduce and distribute copies for local training groups.

(Some local rota,#tion of slide sets may be necessary.)

Each slide is numbered in sequence by lesson (1-1,1-2, etc.) and a

slide script is provided with the slide package.

The NIOSH slides should be used as part of the basic lesson and not

as separate audio-visual sessions.

FILMS, FILMSTRIPS, VIDEO CASSETTES, AND SLIDE-TAPE SETS
•

These training tools may be used as Instructional Aids (those which

Media (those which are complete enough to comprise lessons in themselves,

and teach without the necessary inclusion of additional information.)

A-l
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e····~. - - .

PART 1

THE ABC'S AND D'S OF PORTABLE FIRE EXTINGUISHERS

Motion Picture, 16 mm,Color, 26 minutes

A step by step description on how to operate and use ~ortable extinguishers,
includes how they work and the differences in the various types.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 9D005

IN CASE OF FIRE

Motion Picture, 16 mm, Color, 17 minutes

Features the elements of fire, classes of fire and a variety of portable
extinguishers.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

COMPRESSED GASES ... UNDER YOUR CONTROL

Motion Picture, 16 mm, Color, 19 1/2 minutes

Many Safety points in the handling of compressed gases are covered in this
film. It is a good "discussion starter" into the safety policies of your
particular industry or institution.

Matheson Gas Products
P. O. Box 85
E. Rutherford, New Jersey 07073

LABORATORY SAFETY - Part 1

Motion Picture, 16 mm, Sound, 20 ~inutes

T~i~. ~~~~~~'?~t f~'r. I.'r?~_ ~lr"'~~"::"'~ ~,~ ..' !~~~ V~':"':~~~\~. S~.:,~2 ~e~'~~_~~~ii~ c~~c

Education. It is one of the very few' films which directly addresses the
school laboratory safety issue.

NIOSH will supply one copy to each State

Contact your State Science Supervisor or
other designated responsible State
Officer.

420"
A-3



Part 1 (Con'd)

LAB SAFETY

16 mm, Color, 12 minutes

Shows methods of avoiding accidents in chemical laboratories and outlines
procedures to follow when accidents occur.

University of California
Extension Media Center
2223 Fulton Street
Berkeley, California 94720

LASER SAFETY

Motion Picture, 16 mm, Color, 18 minutes

Vividly illustrates hazards involved in using lasers and shows what can be
done to prevent injuries to eyes and skin. The film explains the four
properties that make lasers a useful tool but can also combine to destroy
biological tissue. An excellent film.

National Audio Visual Center
Washington, D. C.

or

University of California
Extension Media Center
2223 Fulton Street
Berkeley, California 94720

RESEARCH LABORATORY SAFETY

Slide/tape, 10 minutes

A well designed cartoon type illustrated package on general procedures_for
safe laboratory operation.

NIOSH will furnish 1 copy to each State
•

Contact your State Science Supervisor or
other designated responsible State Officer.

" '. - ; .. ~-. .
G" Caw an Qui t: lu ( (t: i I·~a. f •

National Safety Council
425 N. Michigan Avenue
Chicago, Illinois 60611

A-4 421.<-



-
Part 1 (Con'd)

SAFE HANDLING OF LABORATORY ANIMALS

Motion Picture, 16 mm, Sound, 15 minutes

Demonstrates the techniques of handling and emphasizes methods of avoiding
injury and infections.

Refer to M-455

SAFETY ATTITUDES

National Medical Audio Visual Center
National Library of Medicine
Atlanta, Georgia 30324

Motion Picture, 16 mm, Color, 10 minutes

Describes the causes and effects of unsafe ~ttitudes. Illustrates that
attitudes are learned, not inherited.

National Safety Council
425 N. Michigan Avenue
Chicago, Illinois 60611

or

Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

SAFETY IN THE CHEMICAL LABORATORY,

Motion Picture, 16 mm, Color, 20 minutes

Safe practices when using chemicals in the laboratory are explained with special
emphasis on the handling of flammables accompanied by a teacher's guide.

National Safety Council
425 N. Michigan Avenue
Chicago, Illinois 60611

or

Los Angeles Chapter of NSC
~/ ,.;) :;-Ga.-~ .6 til ,J(.I"t: t: l.

Los Angeles, California 90005

A-5 422<



Part 1 (Conld)

SAFETY IN THE SCIENCE LAB - A Series

Video cassette 3/4" U-matic, 15 minutes each

1. Introduction
2. Handling Glassware Properly
3. Proper Eye Protection
4. Electrical Hazards
5. Legal Liability
6. Fire Protection and Prevention
7. Elementary First Aid

This series was developed and produced under the sponsorship of the N.E.
Tennessee Section of the American Chemical Society in Cooperation with WSJK-TV,
Knoxville, especially for the in-service training of junior and senior high
school teachers of Upper East Tennessee.

Available on loan only from
Dr; George J. O'Neill
Research Labs
Tennessee Eastman Company
Kingsport, Tennessee 37662

or contact:

Ray Sinclair
Division of Training &Manpower Development
National Institute for Occupational

Safety and Health
Robert A. Taft Labs
4676 Columbia Parkway
Cincinnati, Ohio 45226

TAKE YOUR CHOICE

Motion Picture, 16 mm, Color, 13 minutes
~

A good film to generate discussion. Set in a high school chemistry laboratory,
a student believes that accidents happen only to other people.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

A-6 423<



·Pa rt 1 (Con I d)

28 GRAMS OF PREVENTION

Motion Picture, 16 mm, Color, 25 minutes

An excellent film on lab safety which covers the various aspects of safety
such as labels, safety devices, storage, fire extinguishers, classes of
fire, sprinkler or alarm systems, first aid, personal protective
devices, disposal and electric shock.

Fisher Scientific Company
711 Forbes Avenue
Pittsburgh, Pa. 15219

Or Contact your State Science Supervisor
or other designated State Officer.

WORKING WITH COMPRESSED GASES

Motion Picture, 16 mm, Color, 20 minutes

Demonstrates safe handling of compressed gases in industry and research.

Matheson Gas Products
P. O. Box 85
E. Rutherford, New Jersey 07073

A-7
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PART 2 :

THE ACCIDENT BUG

Motion Picture, 16 mm, Color, 25 minutes

A crash course in the Occupational Safety and Health Act. Directed at emp'loyers,
this film stresses the importance of proper recordkeeping as required under the
Occupational Safety and Health Act.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

BARE MINIMUM

Motion Picture, 16 mm, Color, 10 minutes

Demonstrates the value of personal protective equipment. This film is one of
a Safety Management Film Series intended to provide foremen and supervisors
with training in the basic areas of accident prevention.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street •
Los Angeles, California 90005

BE A PRO

Motion Picture, 16 mm, Color, 15 minutes

Stresses that just as professional athletes protect themselves with good
equipment and attitudes, workers too should develop a professional attitude
towa rd sa fety .

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

CHEMICAL BOOBY TRAPS

Motion Picture, 16 mm, Color, 13 1/2 minutes
. ~, , ; .....~:. ~,,~, '",,, .~ ~ -;',.:'.'-::

An excellent film which demonstrates the need for personal protection, hoods
and other safety devices.

National Safety Council
425 N. Michigan Avenue
Chicago, Illinois 60611 only

A-8
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Pa rt 2 (Con I d)

EYE AND FACE PROTECTION IN CHEMICAL LABORATORIES

Motion Picture, 16 mm, Color, 22 minutes or 13 1/2 minutes

A film which illustrates the violence of chemical explosions and their
danger to person and property. Ways are suggested for making the
laboratory safer.

National Society for the
Prevention of Blindness
- State Chapters

or

79 Madison Avenue
New York, N. Y. 10016

OR Contact Your State Science Supervisor
or other designated state officer.

EXPEDITE - SCHOOL EYE SAFETY

Motion Picture, 16 mm, Color, 12 minutes

Illustrates eye hazards in school chemistry labs, industrial art classes and
shops, with specific eye safety equipment recommended.

National Society for Prevention
of Blindness
State Chapter

or

79 Madison Avenue

A-9

.. ,.. ...... ,.
': '~U"~~;



Part 2 (Con'd)

FIRST AID SERIES

Motion Picture, 7 films, 16 mm, Color, 7-10 minutes each

1. Artificial Respiration
2. Control of Bleeding
3. Physical Shock
4. Open and Closed Wounds
5. Burns and Scalds
6. Fractures and Dislocations
7. Transportation

These films are an introduction to effective first aid procedures. The
titles are self-explanatory.

Also available in Spanish

National Safety Council
425 N. Michigan Avenue
Chicago, Illinois 60611

or

Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

NO SECOND CHANCE

Motion Picture, 16 mm, Color, 23 minutes

A good film for general safety information and more specifically covering
peroxide safety relevant to the polyester industry.

Se11strom Manufacturing Company
Se11strom Industrial Park
P. O. Box 355
Palatine, Illinois 600067

PULSE OF LI FE

Motion Picture, 16 mm, 28 minutes

A good demonstration of Artificial Respiration and Artifica1 Recirculation.

National Safety Council
425 N. Michigan Avenue
Chicago, Illinois 60611 only

,: ..." ....,-::
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READ THE LABEL AND LIVE

MOtion Picture, 16 mm, Color, 9 minutes

Explains why warning,labels should be read; how to distinguish between more
and less hazardous substances. Examples are directed at the general audience
and emphasizes substances found around the home.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

A SAFE BET

Motion Picture, 16 mm, Color, 20 minutes

A serious yet entertaining safety training film demonstrates that carelessness
and unsafe practices are gambles as much as dice, cards and even Russian
roul ette.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

SAFETY - A WAY OF LIFE

Motion Picture, 16 mm, Color, 21 minutes

Safety is dependent on safe attitudes at work and on the highway. This
film is a discussion generator.

U. S. Department of Labor
MESA
4800 Forbes Avenue
Pittsburgh, Pennsylvania 15213

SCHOOL INSPECTION SAFETY

35 mm Slide-Tape

TillS 51iue ~t::r'it:~ ylv~S yt::nt::I'i:t; iUlu ua::'j~iili\Jl'lliat:.iuil n::iaUlly ~u :>\../IU'v'; ::iQIt:l.j.
Content is good.

Workmen's Compensation Board
APD, Film Library
Labor &Industries Building
Salem,.Oregon 97310

A-ll
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Part 2 (Con'd)

STRAIGHT TALK ON EYE SAFETY

Motion Picture, 16 mm, Color, 12 1/2 minutes

A filmed interview emphasizes "prevention". It is a plea to schools and
industry on the need for eye and face protection.

National Society for Prevention
of Blindness - State Chapters

or

79 Madison Avenue
New York, New York 10016

TALK IT UP

Motion Picture, 16 mm, Color~ 10 minutes

One of a 3-film cOlTUl1unicating safety series, this film stresses the fact that
successful supervisors are committed to safety. It depicts various methods
of motivating others to join that commitment.

National Safety Council
Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, California 90005

WINDOWS OF YOUR SOUL

Motion Picture, 16 mm, Color, 28 minutes

"Windows" is an older but stirring film which features the late Senator
Everett M. Dirksen pointing up the importance of wearing face and eye
protection in school shops, labs and industry~

Sellstrom Manufacturing Company
Sellstrom Industrial Park
P. O. Box 355
Palatine, Illinois 60067

A-12
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ORGANIZATIONS PROVIDING RENTAL OR SALE FILMS AND FILMSTRIPS DEALING
WITH OCCUPATIONAL SAFETY AND HEALTH

Abbott Laboratories
Professional Relations Department
Abbott Park
North Chicago. IL 60064

Aetna Life and Casualty
151 Farmington Avenue
Hartford. CT 06115

American Gas Association
1515 Wilson Boulevard
Arlington, VA 22209

American Heart Association
Distribution Dept.
44 E. 23rd St.
New York, NY 10010

American Hospital Association
840 North Lake Shore Drive
Chicago, IL 60611

American Optical
Box 1 .
Southbridge, MA 01550

Area 16jCinesound
915 N. Highland
Hollywood, CA 90038

Association-Sterling Films
866 Third Avenue
New York, NY 10022
(Free Catalogs Available Upon Request)

The Atchison, Topeka &Santa Fe
Railway Co.

80 E. Jackson Blvd.
Chicago, IL 60604

Better Vision Institute
230 Park Avenue
I~ew torK, i~tluui I

Bray Studios
630 Ninth Avenue
New York, NY 10036

A-13

The Bureau of Business Practice
24 Rope Ferry Rd.
Waterford, CT 06385

Close Productions, Inc.
2020 San Carlos Boulevard
Fort Myers Beach. FL 33931

Creative Communications. Inc.
13900 Panay Way
Marina del Rey, CA 90291

John V. Dunigan Studios
208-.5th Avenue
New York, NY 10010
(Catalogue available)

Fisher Scientific Company
711 Forbes Avenue
Pittsburgh, PA 15219

Factory Mutual
1151 Boston-Providence Turnpike
Norwood, MA 02062
(Fire films only)

Federal Aviation Administration
P. O. Box 25082
Oklahoma City, OK 73125

Edward Fei1 Productions
1514 Prospect Avenue
Cleveland, Ohio 44115

The Fertilizer Institute
1015 - 8th St .• NW
Washington, D. C. 20036

General Electric Educational Films
Corporations Park
Bldg. 705
Scotia. NY 12302

The Greater Chicago Safety Council
10 North Clark Street
Chi ca go, IL 60602

430'~



Greater Los Angeles Chapter
National Safety Council
3388 West 8th Street
Los Angeles, CA 90005

Harvest Fil ms
309 Fifth Av~nue

New York, NY 10016

Hyster Co.
P. O. Box 2902
Portland, OR 97208

Indiana University
Audio-Visual Center
Bloomington, Indiana 47401

International Film Bureau~ Inc.
332 S. Michigan Avenue

. Chicago, IL 60604

International Medifilms
3491 Cahuenga Boulevard
Los Angeles, CA 90068

Iowa State University
Media Resources Center
121 Pearson Hall
Ames, Iowa 50011

Iowa State University
Fire Service Extension
Ames, Iowa 50010

Library Filmstrip Center
3033 Aloma
Wichita, Kansas 67211

J. F. Lincoln Arc Welding Foundation
P. O. Box 3035
Cleveland, Ohio 44117

Lineman's Supply Division
P. O. Box 1690
Binghamton, NY 13902

",a~i"j i '1 a" r'j I'll:)
34 MacQuesten Parkway, South
Mount Vernon, N.Y. 10550

Manufacturing Chemist Assn.
1825 Connecticut Avenue, NW
Washington. DC 20009

A-14

Marshall Maintenance
529 South Clinton Avenue
Trenton, N.J. 08611

Middle West Service Co.
69 Washington St.
Chicago, IL 60602

Mogull's
235 W. 46th St:
New York, NY 10010

National Educational Media, Inc.
15250 Ventura Blvd.
Sherman Oaks, CA, 91403

The National Film Board of Canada
1251 Avenue of the Americas
New York, NY 10020
(Address for catalogue only)

National Restaurant Association
One IBM Plaza
Suite 2600
Chicago, Illinois 60611

National Rural Electric Cooperative
2000 Florida Avenue, NW
Retirement Safety &Insurance Dept.
Washington, DC 20009

National Society for Prevention
of Bl indness

79 Madison Avenue
New York, NY 10016

National Safety Council
425 N. Michigan Avenue
Chicago, Illinois 60611

New England Health Resource Center
Dept. of Media Service
University of·New Hampshire
Durham, NH 03824

New York State College of
;;9' i,-u ,~l..i (t: 0. L. '; ';'i; .J(.,·cl'c2

Cornell University
Roberts Hall - Film Library
Ithaca, NY 14850

The Ohio State University
Film Library
Department of Photography &Cinema
Columbus, OH 43210
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- The Pennsylvania State University
Audio-Visual Service
176 Willard Building
University Park, PA 16802

Scott Education
Customer Service
104 Lower Westfield Road
Holyoke, MA 01040

Southern Pacific Transportation
Company

Audio-Visual Center
475 Brannan Street
San Francisco, CA 94107

U. S. Department of Agriculture
Office of Communication
Washington, DC 20250

Universal Education &Visual Arts
100 Universal City Plaza
Universal City, CA 91608

University of Iowa
Medi aLi brary
C-5 East Hall
Iowa City, Iowa 52242

University of Kansas
Audio-Visual Center
746 Massachusetts St.
Lawrence, KN 66044

University of Michigan
Audio-Visual Education Center
416 Fourth St.
Ann Arbor, MI 48103

Visual Education, Inc.
1425 H. St., NW
Suite 424 - Southern Bldg.
Washington, DC 20005

Wilson Products Division
P. O. Box 622
Reading, PA 19603

Xerox Fi 1ms
245 Long Hill Rd.
Middletown, CT. 06457

(.-. "..
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WORKSHEET A-l. TRAINEE AUDIO-VISUAL CRITIQUE

Complete this page and the next page for each audio-visual reviewed.

Your Name

Your Title

School

Department

.......,. Date

Location:

DESCRIPTION

Title:

City __"'-- _ State -------

Medium: Film , Filmstrip ---' Video Cassette , Slide-Tape Set __

1. Most important messages conveyed, from your point of view.
Please be specific.

2. List the most important things you should be able to do as a result
of reviewing this A-V.

A-19 433",



Worksheet A-l (page 2 of 2) Name

3. Were these ideas new to you? Yes No---

4. Will you make any changes toward safe practices in your lab as a
result of reviewing this A-V? Yes No

Explain.

5. Comments

434<
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WORKSHEET A-2. INSTRUCTOR AUDIO-VISUAL CRITIQUE (OPTIONAL)

Complete both pages and return toNIOSH via CS 3 .

Your Name

Your Title

School or Organization

Address

DESCRIPTION .

Title

Date

Medium: Film , __; Filmstrip , Video Cassette , Slide-Tape Set __

Length (minutes or'frames)--------

Color?----- Sound? _

Date prepared (if known)------

Graphics?--------

Producer or Distributor

1. Most important messages conveyed, from your point of view. Please be
specific.

2. In your opinion, what kind 'of group woul~ benef~t from the use of this
A-V: (U:eneral. ;)u.eilL:e:, S!-,ec.i.fi.c ui.s(;:i.f'J:L'lC~, d,L:. J

435<
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Worksheet A-2 (p~ie 2 of 2) Name

3. Did the use of this A-V generate an active discussion resulting in
the dissemination of useful information? Please explain.

4. Circle the letters of applicable elements below
and rate each of these as shown.

a. Length

b. Color

c. Sound

d. Legibility of Graphics

e. Treatment of Subject Matter

f. Suitability for Students

g. Suitability for Teachers

h. Suitability for Parents

i. Overall Quality

j. Other (specify)

S. Comments

Good Fair Poor

A-22 436"



APPENDIX B - LIBRARY RESOURCES

Subject matter for the In-Service Training Program for High School Science

Teachers is drawn ,from a vast and growing body of literature in the field of

occupational safety and health.' There are countless books, periodicals, and

publications of many kinds in all aspects of related disciplines.

So far, there appears to be'very little published material that addresses

the special problems of schools and classrooms. This is sure to come in the

near future. Meanwhile, much of the industrially-oriented literature can be

used for reference, with some adaptation and interpretation.

The problem is to choose the most appropriate sources from a very large

universe of possibilities~ Selection criteria should include availability,

reliability, and cost.

A few basic references are suggested on the riext pages, followed by several

others of a more specialized nature. At least the basic items should be in

the library of every school science department. The following article pro-

vid~s a more comprehensive list by major topics and includes journals and

other sources of information:

Carnow,
Safety,"

B.W., et al. "A Bookshelf on Occupational Health and
American Journal of Public Health, 65:503-520 (May 19751.

Reprints of the above are available only in quantity from the American

Public Health Association, 1015 - 18th Street, NW Washington, D.C. 20036.

The minimum order is 100 copies for about $90 (as of June 1977). A Copy

of this reprint will be provided by NIOSH to each State Supervisor.

Good "staccer" perJ.oaic;dJ.s are:

College & University Newsletter 412.01 5 issues per subscription.
$2.15

B-1
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Chemical Newsletter. 112.01, 12 issues per subscription which
includes a volume of the National Safety Congress Transactions.
$3.40

80th of the above are available from the National Safety Council, 425 North

Michigan Ave., Chicago, Ill. 60611.

Another periodical for your consideration is Job Safety & Health, the

official magazine of the U. S. Occupational Safety and Health Administration

(OSHA). It is available from the Superintendent of Documents, U. S. Government

Printing Office, Washington, D. C. 20402. The annual subscription price is

$13.6- in the U. S.

",~. ~...; " ~ "',
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BASIC REFERENCES

Accident Prevention Manual for Industrial 0 erations.
National Safety Council, Chicago, Illinois

, I

: I

I I
I

: I
, '
: i

I i
i !

Seventh Edition.
$30.00

Aldrich Chemical Co. Catalogue.
Milwaukee, Wisconsin 53233

Aldrich Chemical Co., 940 W. St. Paul Ave.,
No Charge.

Best's Safety Directory. 18th Annual Edition. A. M. Best Company, Oldwick,
N. J. 08858. $30.00

Carcinogens - Working with Carcinogens. National Institute for Occupational
Safety and Health. DHEW Publication No. (NIOSH) 77-206. NIOSH, Division
of Technical Services, Cincinnati, Ohio 45226 (1977). Free

CRC Handbook of Laboratory Safety. Second Edition. Norman V. Steere, Ed.
Chemical Rubber Co., Cleveland, Ohio $33.95

Chemical and Biological Safety Guide. U. S. Department of Health, Education
and Welfare, National Institutes of Health. Superintendent of Documents,
U. S. Government Printing Office, Washington, D.C. Stock No. 174000383
$3.85

Deadly Hay'vest - A Guide to Common Poisonous Plants. 'John M. Kingsbary;
Holt, Rinehart and Winston, New York., N.Y. (1965) $2.95

Disposing of Small Batches of Hazardous Wastes. U. S. Environmental Protection
Agency. No. SW-562. Available from Solid Waste Information, U. S. Environ-
mental ProtectiQn Agency, Cincinnati, Ohio 45268 (1976) Free

Fisher Safety Manual. Fisher Scientific Co., 711 Forbes Ave., Pittsburgh, PA.
15219 No Charge

Handbook of the National Electric Code. NFPA, Watt and Summers, 4th Edition,
McGraw/Hill (1975) $15.95

Hazardous Waste Management Facilities in the United States - 1977. No. SW-146.3
Available from Solid Waste Information, U. S. Environmental Protection Agency,
Cincinnati, Ohio 45268 Free

How to Dispose of Toxic Substances and Industrial Wastes.
Noyes Data Corporation, Park Ridge, New Jersey (1976)

Philip W. Powers;
$48.00

Human Poisonin~. from Native and Cultivated Plants. Second Edition.
v~:':';'~~ :~ ... ;;~:.;..; ... ~.:'~:': .~~-;:/ ~: . ... :-'~"'.:I ,", .. _" ~ :;_;~: ·~..~r.!··:-'=--~:~'3'~t.~.: p".-::-,=': ~ ·~>.~:'h?~"~

(1974) $7.95
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Industrial Safety Data Sheets &Chemical Safety Guides. National Safety
Council, Chicago, III inois Charges vary according to quantity ordered.

Laboratory Wasta Disposal Manual. new editiion available after January 1978.
Manufacturing Chemists Association, 1825 Connecticut Ave., Washington, D.C.
20009 $5.50 .

MCB Chemical Reference Manual, Volume II. MCB Chemical Co., 2909 Highland
Ave., Norwood, Ohio 45212 No Charge

Merck Index. Merck &Co., Inc., Rahway, N.J. $18.00

Radiation Protection in Educational Institutions. National Council on
Radiation Protection &Measurements; 7910 Woodmont Avenue, Washington,
D.C. 20014 (1974) $4.00

Reristry of Toxic Effects of Chemical Substances. HEW Publication No.
NIOSH} 76-191. Superintendent of Documents, U. S. Government Printing

Office, Washington, D.C. 20402 $13.00

Safety in Academic Chemistry Laboratories. American Chemical Society,
1155 16th St., N.W., Washington D.C. 18042 (1974) 5 or less free

Safety in the Chemical Laboratory. Norman V. Steere, Ed., reprints in three
Volumes. Division of Chemical Education, American Chemical Society,
Easton, PA. 18042 $5.50 - $6.50 each

Safety in the Secondary Science Classroom. National Science Teachers
Association, 1742 Connecticut Avenue, N.W., Washington, D.C. 20009 (1978)
$4.00

OTHER USEFUL REFERENCES

American National Safety Standard Practice for Occupational and Educational
Eye and Face Protection. ANSI Z87.1-1968. American National Standards
Institute, New York, N.Y. (1968)

Code of Federal Regulations. Title 29, Part 1910. "Occupational Safety and.
Health Standards". U. S. Occupational Safety and Health Administration.
Superintendent of Documents, U. S. Government Printing Office, Washington,

- - .. 1"'-
:-'. '_. -,,,...;..,:-

Communications for the Safety Professional. R. B. Konikow and F. E. McElroy:
National Safety Council, Chicago, Illinois (1975)
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OTHER USEFUL REFERENCES

(continued)

Dictionary of Terms Used in the Safety Profession. W. E. Tarrants:
American Society of Safety Engineers, Park Ridge, Illinois. (1972)

Essentials of Toxicology. Second Edition. T. A. Loomis: Lea &Febiger,
Philadelphia, Pennsylvania (1974)

Fire Protection Guide on Hazardous Materials. Seventh Edition.
Fire Protection Association, 470 Atlantic Avenue, Boston, MA

National
02210 (1978)

Fundamentals of Industrial Hygiene. J. B. Olishifski and F. E. McElroy, Ed.:
National Safety Council, Chicago, Illinois (1971)

Guide for Safety in the Chemical Laboratory. Second Edition. Manufacturing
Chemists' Association: Van Nostrand Reinhold Company, New York, N.Y. (1972)
(a portion of this is reproduced in the Laboratory Waste Disposal Manual
listed under Basic References)

Hazardous Materials Handbook. Beverly Hills, California: Glencoe Press (1972)

The Industrial Environment - Its Evaluation and Control. Nati.onal Institute
for Occupational Safety and Health (NIOSH): U. S. Government Printing Office,
Washington, D.C. (1973)

Industrial Ventilation: A Manual of Recommended Practice. Fourteenth Edition.
American" Conference of Governmental Industrial Hygienists: Committee on
Industrial Ventilation, P.O. Box 16153, Lansing, Michigan 48901 (1976)

La~ Data. Quarterly. Underwriters Laboratories, Inc., 207 E. Ohio Street,
Chicago, Illinois 60611

Manual of Hazardous Chemical Reactions. NFPA No. 491M. National Fire Protection
Association, Boston, Massachusetts (1975)

TLVs: Threshold Limit Values for Chemical Substances and Physical Agents in the
Workroom Environment with Intended Changes. American Conference of Governmental
Industrial Hygienists.: ACGIH, P.O. Box 1937, Cincinnati, Ohio 45201
(latest annual edition)

U. S. Occupational Safety and Health Act of 1970. Public Law 91-596, 91st
Congress, S. 2193 (December,29, 1970). No Charge

.', "",; . " !.'
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APPENDIX C - DIRECTORY OF RESOURCES

Additional resources abound for interested participants in the In-Service

Training Program on Safety in the School Science Laboratory. As with the

literature, the problem is to select the most useful resources from a

multitude of individuals and organizations in business, government at all

levels, and education.

Business

Large manufacturers and major industries usually employ full-time or

part-time safety and health professionals. For leads, consult local .telephone

directories and the Chamber of Commerce.

Government

All States and most Counties and Municipalities offer Some services in

safety and health. Start with the local telephone directory, looking for

such agency names as labor, occupational safety and health, and public health.

The U.S. National Institute for Occupational Safety and Health (NIOSH)

and the Occupational Safety and Health Administration (OSHA) have regional

offices in 10 cities: Atlanta, Boston, Chicago, Dallas, Denver, Kansas City,
~

New York, Philadelphia, San Francisco, and Seattle. OSHA also has area offices

in other large cities.

NIOSH headquarters are in the Department of Health, Education, and Welfare

in Rockville, Maryland (administrative offi.ces) and Cincinnati, Ohio (research

and training laboratories). OSHA headquarters are in the Department of Labor
•

in Washington, D.C.

F.ducation

Many major universities and some community colleges offer academic and

continuing education programs in occupational safety and health or related

disciplines. Faculty members may be available as resource persons.

C-l
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Other Resources

Professional societies, service agencies, and trade associations are also

active in many facets of occupational safety and health.

Insurance companies and associations may be overlooked by newcomers in

the field, but they have been heavily involved for many years.

The pages that follow contain a beginning list of national organizations

that provide a variety of safety and health services. Many of these have

local chapters or offices.

A more thorough list, annotated and organized by type of organization,

is presented in the following:

"Sources of Help," Accident Prevention Manual for Industrial
Operations. Seventh Edition. National Safety Council, Chicago,
Illinois (1974), Chapter 23, pp. 591-630.

A guide to finding the right help is included in the above.

Reminder

In contacting potential sources of help, be sure to explain needs and

interests. In making a general inquiry about available materials and services,

avoid asking for "everything you have on safety and health".

. .~ .. '.: ~ .' .
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AMERICAN ASSOCiATION OF INDUSTRIAL NURSES AAIN
79 Hadison Avenue
New York, N. Y. 10016

Name and Address

AMERICAN CHEMICAL SOCIETY
1155 - 16th Street, NW
Washington, D. C. 20036

AMERICAN CONFERENCE OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS
P. O. Box 1937
Cincinnati, Ohio 45201

fu~ERICAN INDUSTRIAL HYGIENE ASSOCIATION
66 South Miller Road
Akron, Ohio 44313

AMERICAN INSURANCE ASSOCIATION
Engineering and Safety Services
85 John Street
New York, N. Y. 10038

AMERICAN LUNG ASSOCIATION
1740 Broadway
New York, N. Y. 10019

ArlERICAN MUTUAL INSURANCE ALLIANCE
20 North Wacker Drive
Chicago, Illinois 60606

AMERICAN NATIONAL RED CROSS
Safety Services
17th and D Streets, NW
Washington, D. C. 20006

AMERICAN NATIONAL STANDARDS INSTITUTE
1430 Broadway
New York, N. Y. 10018

AMERICAN PUBLIC HEALTH ASSOCIATION
1015 - 18th Street, NW
Washington, D. C. 20036

AMERICAN SOCIETY FOR TESTING

1916 Race Street
Philadelphia, Pennsylvania 19103

Abbreviation

ACS

ACGIH

AIHA

AlA

AMIA

ANRC

ANSI

APHA

ASTM

Type of Organization

Professional Society

Professional Society

Professional Society

Professional Society

Insurance

Service

Insurance

Service

Standards and
Specifications

Professional Society

Standards and

C-3
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Name and Address Abbreviation

AMERICAN SOCIETY OF SAFETY ENGINEERS ASSE
850 Busse Highway
Park Ridge, Illinois 60068

INDUSTRIAL SAFETY EQUIPf1ENT ASSOCIATION ISEA
2425 Wilson Boulevard
Arlington, Virginia 22201

MANUFACTURING CHEMISTS' ASSOCIATION MCA
1825 ·Connecticut Avenue, NW
Washington, D. C. 20009

NATIONAL FIRE PROTECTION ASSOCIATION NFPA
470 Atlantic Avenue
Boston, Massachusetts 02210

NATIONAL SAFETY COUNCIL NSC
425 North Michigan Avenue
Chicago, Illinois 60611

Type of Organization

Professional Society

Trade Association

Trade Association

Fire Protection

Service

NATIONAL SOCIETY FOR THE PREVENTION
OF BLINDNESS
79 Madison Avenue
New York, N. Y. 10016

UNDERWRITERS LABORATORIES, INC.
207 East Ohio Street
Chicago, Illinois 60611

C-4
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Service

Fire Protection
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APPENDIX D - PROGRAM EVALUATION

The success of the In-Service Training Program on school laboratory safety

depends on many factors, but State and Local Science Supervisors clearly have

the heaviest responsibility for effective implementation.

Teacher trainers need great flexibility in planning, conducting, and

evaluating the proposed programs in their districts. However, in order to

assess the effort as a whole, some basic measurements should be taken and

reported to NIOSH via the Council of State Science Supervisors.

Trainee Critiques

Many supervisors will have their own "standard" evaluation instruments

"and procedures for teacher training. Others may prefer to develop their own

on an ad hoc basis. In any case, some kind of written critique is strongly

recommended for all participants who complete the program. Teacher comments

are also needed to improve and expand future training. It is well to remember

that anonymity generally results in more frank opinions from respondents.

Surrnnary Reports

The Council of State Science Supervisors should be kept informed on the

progress of the training program and on any special problems that arise. A

quarterly report is recommended for the school year 1977-1978. Afterwards, an

annual report at the end of the school year should suffice.

Information to be included in the summary reports is listed on the next

page. Also listed are possible items to be evaluated by means of formal or

informal critiques.

A sample certificate for satisfactory completion of the course is shown

in Exhibit D-l. Certificates will be issued by CS
3

and NIOSH after summary

reports are received from training supervisors.
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Recommended Topics for Summary Reports

Numbers and Dates of Enrollments (by Location)

Numbers and Dates of Completions (by Location)

Overall Evaluation of Instructional Materials and Methods.

Most Frequent or Important Comments of Participants (including errata)

Future Needs

Suggested Topics for Further Evaluation

Achievement of Participant Objectives

Achievement of Stated Objectives

Administrative Arrangements

Audio-Visual Aids

Best-liked or Most Valuable Features (Strengths)

Format and Style

Instructors and Resource People

Least-liked or Least Valuable Features (Weaknesses)

Lecture Lessons

Length

Less Coverage or Emphasis (Topics)

Manuals and Handouts (including Lesson Plans)

More Coverage or Emphasis (Topics)

Objectives

Quizzes and Tests (if used)

References and Resources ,

Safety Equipment Selection

Supplementary Material (if used)

Topical Organization

Workshop Lessons

0-2 44'7"



EXHIBIT D-l .. SAMPLE TRAINING CERTIFICATE

(50% Reduction)

eouncil 01 ,state ,science 8upervisors
and

cXational Jnsfitute lor ~ccupational
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APPENDIX E - WALK-THRU SURVEY

The following is a Laboratory Safety Check List which may be used by
teachers to:

a. determine whether or not a safe environment exists

b. indicate possible areas of concern and danger

c. serve as a guide for the design of safe facilities

d .. act as a monitoring device for periodic safety checks

e. act as a permanent record of an ongoing safety program.
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WALK~THRU SURVEY OF THE SCHOOL SCIENCE LABORATORY

Complete the follow~ng pages for your school. If desired, send copies to your
principal, superintendent, and state science supervisor. Be sure to keep one
copy on file for yourself. Repeat at least annually.

NAME

TITLE

SCHOOL

DEPARTMENT

LOCATION:

_________________---..;DATE. _

CITY -----:STATE. _

1. Number of Science Teachers in the Department

2. Number of Science Teachers with Safety Training

3. Number of Science Laboratories

4. a. Recommended Student capacity

b. Actual Student Capacity

S. Number of Science Classrooms

6. Number of Combined Science Classroom/Laboratories

7. a. Number of Exits per Laboratory

b. Locate Exits by Layout Diagram (Attach)

c. Are Exits properly marked? Yes No _

d. Are Storage Rooms properly marked?

8. Number of Fire Extinguishers'

~

a. CO"

b. Soda Acid

c. BC

d. ABC

e. Water

Yes

Location

No-----

E-3
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Wa1k-Thru Survey (page 2 of 5)

9. Number of backup units in storage

10. Last Inspection Date for Fire Extinguishers

11. Number of Sand Buckets w/Sand

12. Number of Approved Fire Blankets

13. Number of First Aid or Emergency Charts

14. Number of First Aid Kits w/Supplies

Name--------

15. Number of Safety Showers

a. Industrial Type

b. Hand pr Portable Type

16. Number of eyewash stations

Are they operable?

a. Installed w/plumbing and aerifier

b. Squeeze-bottle type

c. Other

17. Are they checked regularly to determine oper­
ability?

18. Eye, Face and Body Protection

a. Number of approved safety glasses w/full
side shields

b. Number of approved safety chemical goggles

c. Number of approved plastic face shields

d. Number of demonstration safety shields

19. a. Does each student have his/her own personal
eye protection device?

b. If answer is No', is' there 'a:"maintenance ~-J~

and cleaning program?

20. Number of rubber gloves

21. Number of rubber/plastic/cloth aprons

22. Number of asbestos gloves (pairs)

Yes

Yes

Yes

No

No

No
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-- Wa1k-Thru Survey (page 3 of 5)

23. Number of lab coats

Name

24. Number of electric outlets (110-120 volt w/ground)

25. Number of electric outlets (110-120 volt without
ground)

26. Is provision made ,for proper grounding of all
electrical devices? Yes No

If no, please describe---------------------------

27. a. Number of compressed gas cylinders

b. Are they properly secured to prevent
tipping?

28. Number of sinks

29. Number of waste receptacles for glass

30. Number of waste receptacles for dry chemicals/
reagents

31- Number bf waste receptacles for liquid chemicals/
reagents

32. Number of containers designed to transport
dangerous reagents or chemicals.

33. Are all waste receptacles properly marked?

34. Are all waste receptacles easily located?

35. Number of securable storage spaces for chemicals
w/forced ventilation

36. Number ot' securable storage spaces ior chenucals
without forced ventilation

37. Number of electric refrigerators

E-5
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Walk-Thru Survey (page 4 of 5)

38. Briefly describe what type of materials are stored
in these units, such as reagents, food, etc.

39. a. Number of fume hoods

b. Rated exhaust velocity - cfm if knowu

40. a. Number of exhaust fans

b. Rated exhaust velocity
,

41- Is fume hood rated explosion proof?

42. Number of drinking fountains in science rooms

43. Number of drinking fountains in science labs

44. Is there a master cutoff for water?

45. Is there a master cutoff for gas?

46. Is there a master cutoff for elec trici ty?

Name---------

47. Are they accessible?
they are?

______ Do you know where

48. Are the floors non-skid?

·~49. Is there sharp-edged furniture in the lab?

"50. Number of special cabinets to store hazardous
or flammable chemicals

51. a. Number of gas burners

b. Number of alcohol burners

c. Number of candles if used

52. Do you use animals in the lab? Ii so, are ..
there proper facilities to handle them?

53. Are- you aware of the biohazards involved in animal
handling?

54. a. Are experiments conducted using biologic fluids?

b. What is the source?

Yes No
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Walk-Thru Survey (page 5 of 5)

55. a. Does blood-letting experimentation take place?

b. If so, are disposable lancets and alcohol
swabs used?

56. Do you permet handling of pathogens by students?

/Name---------

If yes, explain _

57. Do you have pipette bulbs for proper pipetting
procedures?

58. Is food preparation/consumption/storage permitted
in labora tory?

59. Do you have proper facilities to accommodate the
handicapped student?

Explain Below _

60. Do you have field manuals or explanatory sessions
describing possible dangers involved with field trips?

61. Do you feel properly trained to conduct safe and
healthful science laboratory experimentation in
your school?

If no, contact your state science supervisor
concerning available training.

OTHER COMMENTS
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~, APPENDIxcF - TRAINEE EVALUATION

Reserved for supplemental instruments, test items, and the like to be

added later by CS 3 , NIOSH, and-training personnel.
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