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INTRODUCTION

Safety in the School Science Laboratory is a éﬁggested In-Service
Training Program, cooperatively developed by representatives from the Council
of Staté Science Supervisors (CSa) and the National Institute for
Occupational Safety and Health (NIOSH).

The complete training program includes the foliowing elements:

Conference of‘State Science Supervisors
State flans for Safety Training
Training Course for Téachers

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 ITII has workshop lesson plans for the course.
Appendices provide supplemental course material.

How to Use This Manual

Part I (Administrative Guidelines)

The primafy audience is the State Science Supervisor. ' Secondary
audiences include instructofs, resoﬁrce 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 11 (Lecture Lessons)
Primary audiences are instructors and resource people. However, all

training personnel should thoroughly examine the contents.
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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
wotrksheets. Copies should be made for trainees.
Appendices

Appendix A (Audio-Visuals) is for planning on the part of Scéte Science
Supervisoré, instructgrs; and other tréiﬁing personnel. Included are audio-
visual critiques (Worksheet A-1 and A-2) to be‘reprOAuced and used for film
showings and other AV sessions.’ |

Appendix B (Library ﬁesburces) is for all_progrém participants. This
should be reproduced and distributed to feacher trainees as a reference for
at least the lesson on Safety Progrém Planning (Workshop W-1).

Appendix C(Directory of Resources) is also for all participants in the
training program. It shéﬁld be made available to teachers with Appendix B.

Appendix D (Program Ev;luation) is intended primérily for State Science
Supervisofs, but all training pérsonnel shouid be conce?ned with evaluation
topics and procedures. The sampie training certificéte {Exhibit D-1) may also
interest teacher trainees. |

Appendix E (Trainee Evaluation) is reserved for supplements by CSB,
NIOSH, and others in thé form of possible instruments, test items, and the
like.

As experience accumulates with the training program, additional course

material may also be added.



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 greater Cincinnati, Ohio, to go over the program presented in this manual
and consider suggestions for improvements.

The sessions were coordinated by the Executive Secretary of CS3 amd the
NIOSH Project Coordinmator 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 additiomal 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 écience 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 educatiomnal aspects but also
pertinent safety and health rules and regulatioms.

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.
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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 discussion 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-1 should follow Lesson 1, Workshop W-5 should follow Lesson 5, etc.

Preferably, there should be at least one day between lectures and related
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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 1s 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 B and C are supplements to Workshép W-1.

Appendix D includes a sample training certificate,

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

Laboratory.

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 Tralning Course Delivery.



EXHIBIT 1.

SCIENCE SAFETY TRAINING GOALS

Year Secondary School Teachers>
' Trained (Percentage)
1977 1
1978 5
1979 25
1980 75
1981 90
1982 100




EXHIBIT 2. STATE TRAINING PLANS

Item Recommendations
Approval Chief State School Officer
Arrangements Local administrative approval for teacher attendance
Records of attendance and certificate awards 3
Quarterly and annual reports to the Council {(CS7)
Certificates Provided by C83 - NIOSH upon receipt of reports
Evaluation Performance of unit objectives by trainees to the
Plan satisfaction of any instructor
Materials CS3 - NIOSH training package
References CS3 ~ NIOSH training manual
Federal, state, and local regulations
Resources State and local safety and health agencies
(optional Teacher training departments in colleges
choices) Textbook publishers
Professional organizaticns
Journal editors
Equipment and other suppliers
Other occupational safety and health professionals
Training Completion of C53 - NIOSH training course
Personnel Knowledgeable in high school laboratory safety
Criteria Teaching experience in science subject areas
Training Conferences, courses (credit or non-credit), ITV,
Sessions meetings, or workshops

Minimum time indicated in the CS3 -~ NIOSH course
Sequence to be determined by training persomnel
Introduction by awareness techniques
Opportunities for trainee questions and answers




EXHIBIT 3, TRAINING COURSE DESCRIPTION

Item Suggestions
Purpose Prepare school science teachers to understand and
apply basic principles of laboratory safety.
Objectives 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,

Length 16 Instructor-Trainee Contact Hours
14 Lecture Lessons (about 8 hours)
4 Workshop Lessons (about 5 hours)
3 Audio-Visual Sessions  {about 3 hours)
Laboratory and workshop lessons may require
additional practice and preparation time.
Instructors State and Local Science Education Supervisors

and Resource
People

Occupational Safety and Health Professionals
College Teaching Faculty in Related Disciplines

Credit
and
Sponsors

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

The sponsors ars the Council of State Science
Supervisors (CS”) and the National Institute
for Occupational Safety and Health (NIOSH).
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EXHIBIT 4. TRAINING COURSE MATERIALS

Item Description

* Manual 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.

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

Audio-Visual * Set of 35mm slides
Alds
Siide script included in related lesson plans.

See also Appendix A in the training .manual.

* Supplemental NIOSH publications, including
Packet
Fact Sheets

Training Literature

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

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

See Workshop W-13 in the training manual.

Handouts 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.
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EXHIBIT 5. TRAINING COURSE DELIVERY

Item : Suggestions
Work Plan Prepare detailed task/time schedule well in advance.
Agenda 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 sessionsg.

See Appendix D for program evaluation.

Training Line up instructors and resource people.
Personnel '
Prepare and distribute written statements of
responsibilities and expectations,

Materials Reproduce, assemble, and distribute copies needed.
Training Mapual (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)

Equipment Obtain and allocate {or confirm local availability
and Supplies of) safety equipment described in Workshop W-13.
Facilities Line up suitable facilities for training.

Request and confirm AV equipment and operators.

Notices , Prepare and distribute program announcements.

10
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PART II. LECTURE LESSONS






SAFETY IN THE SCHOOL SCIENCE LABORATORY (250

SCOPE OF THE PROBLEM NO. 1

METHOD_S Lecture LENGTH 30 Minutes

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

.+OBJECTIVES |
‘ ) “Enable the teacher to-—
.d). Assess the magnitude of the health and safety
problem
2) Idéntify the nature of the hazards found in
school science laboratories ‘
3) Engender é positive attitude concerning safety
‘ _SP‘ECJAL Biological hazard Safety dimvestigation
- TERMS .. -.Cbemical hazard - . Systemic poisons
"""JYonizing radiation "~ Toxiceclogy

Non-ionizing radiation
Physical hazard

Pneumonitis
INSTRUCTOR
MATERIALS

: Lesson plan
TRAINEE
MATERIALS

Note-taking
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' ILESSON  SCOPE OF THE PROBLEM ' ' NO. 1

NOTES

INSTRUCTION

"Stop, Safety First in
Science Teaching"

North Carolina Department
of Public Instruction

~of science processes. Students should have émple1

| an dintegral nart of the plannine. nreparation.

INTRODUCTION

Any modern science program has a
responsibility for teaching stﬁdents about the
nature of the scientific enterprise. vStﬁdents
have a right teo learn how to think scientifi-

£ally.and.salve problems ;braughlxhe active use

'opportunities-touengage in scientific work
through laboratéry 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 ‘
gnxuxxxxx;xﬁi£;ﬂ£mce,.iz:is‘essenziaAAauliinwclued
in the science instruction program develop a posid
tive approach to a safe and healthful environment

in the laboratory. Safety and health should be

-and implementation of any science program.
An'experimental science program possesses

certain potential dangers. Yet, with careful

1-3



LESSON

NO. 1

NOTES

INSTRUCTION

classroom and 1aBoratory is that of the principal,

| Carelessness and a negative or apathetic attitude
-{ toward safety are the major causes of accidents. -

;Recognitioﬁ of health and safety problems has

{ employed by private schools and all teachers em-

| Labor.

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 scilence

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

crystallized since the passége of the Occupational
Safety and Health Act of 1970. This act requires
that certain précautions be obéerved to protect
the health and safety of employees on the job.

The employee designation includes all teachers

ployed by public schoel systems in states that
haQe state occupational safety and health plans
accepted‘by the Occupational Safety and Health
Administration 705HA) of the U.S. Department of
Even if certain safety and health precautions
were not mandated by law, there are moral, ethical

social, and legal reasons for demanding that high

1-4
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LESSON

NO. 1

NOTES

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 laboratorv. It is also deemed
by society to be morally, ethically, and

socially unacceptable to take unnecessary -

1*.chances with the lives of young people.

The school must provide an educatiomal
experience., Unnecessary and undeserved
injuries should not be a part of that

education.

UNDERSTANDING THE IMPORTANCE
OF SAFETY

“SBafety =nd health tralining In the ‘high
schools and universities has been a neglected

area. Safety and health studies are often con-

'Sidered to he ancillary areas of study not di-

AN .t mt

3l =

L ¥ e ety I - - +
LA ey wyeiemasese e Ll Ll
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LESSON

NOTES

INSTRUCTION

| students. What better time is there to impress

T S P - v H . Y R
Waitly wo o A'-.L‘llb mkd D e dmrhh e W deb w e b e e de e et E

should not be ancillary areas. Safety and health|
considerations should be as important as any
other material taught in high school science

laboratories.

Teacher's Viewpoint

. Teachers have an obligation to instruct
their students in the basic safery practices re-
quired in science 1aboratories.i They also have
an obligation. to instruct 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 the
human organism grows, this knowledgé must be con-.
veyed to the individuals exposed te them. It

does not matter if the exposed individuals are

upon minds the need for ccuition and preparaticn

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
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LESSON

NO.1

NOTES

INSTRUCTION

oxygen, when combined in certain proportiomns,

will form water.

Student's Viewpoint

Getting students to appreciate the need for

studying laboratory safety and health material

'éﬁodld not be overly difficulr: '?ersunal-danger}‘

is something to which they can relaie. 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 thie area. What may be

known about. a chemical compound teday may not be

| ¥a1id tomorrow because the compound may have

undergone some physical or chemical change in the
interim or our knbwledge and understanding of its
behavior may have increased.

o ieééﬁi;ébéanﬁrepare properly and research

properly are skills that carry over into areas

other than science.

1-7
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LESSON

NO. 1

NOTES

INSTR U'CT!ON

|from both students and teachers.

|injuries occur as a result of unsafe practices.

1the students in schools. - The Ocrtupatiomal Safety

{-(Wisconsin, for example) require :schecol systems

Schools' Viewpoint - |

School systems must appreciaée the need for
establishing safety and health inétruction as a
fundamental part of a science cur#iculum.- The
large number of lawsuits instigatéd over injuries
to students in school science labsratories em—

phasizes the need for ‘requiring safe. practices

At the same time, however, it should be

realized that not all accidents and personal

There is presently no federal law requiring

safety and health programs for the protection of

and Health Act of 1970 requires employers to 1
provide safety and health protection for teachers

and other school system employees. Some states

to provide specific protectioen ror students in
certain areas, i.e.;veye protection for students
working in laboratories or vocational education

shops.

L
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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 precautiocns are always observed,

| however. Occasiomally mew safety hazards appear

{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 uhexpected results.

 On the other hand, health hazards in school |
-science iabora{orieshor;ang-scieace~4aboratories
have not, for the most part, received the atten-
tion they have deserved until recently. The
health effects of exposure to the chemi;al, physi-
cal and biological ﬁazards of science 1aborator;
ies have not been appreciated because their

effects are often difficult to measure and may

1-9
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Hazardous metals

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 ingtruction on

such hazards in the school science curriculum.

Chemical Hazards

" . -Many chemical .reagents found in thé‘high,
school chemistry laboratory can be chemical

hazards in some fashion or other. Acids and

i 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 damsge, and kidney

{damapge have all been Teputed as resulting from

1 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 of powertul systemlc 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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Chemical toxicelogy

of the metallic elements are considered to be
carcinogens. Chromlum, 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

"‘tespizatury;system,jthg gastreointestinal tract,

the cardiovascular system, the liver, and the A
kidneys. |

" The sfudy of chemical tsxicology is a com-
plex but rewarding subject. Every school science
laboratory course should have some basic instruc-

tion in the fundamentals of chemical toxicology.

{ Biological Hazavds g

Experimental work that involves animals and
microorganisms presents the possible hazard of
infection to the individuals performing the work.
Aé;identai infectiéﬁ by a pathogenic micro- .

organism is a very real hazard in science labora-

tories. The scientific literature contains a

1-11
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Ionizing radiation

number of reports of laboratory acquired in-
‘fections and deaths resulting from them.

The need for instruction on the éafety pre-
cautions Ehat must be observed when working
with biological materials is of great importance.
Frequently these types of projects are under-
taken by students as individual research pro—
jects. .. They, too, must be made aware of safetry -
“.and healrh instruction and of its importance in

science.

Physical Hazards

fhysical hazards in science laboratories
are generally confined to radiation in ics
various forms. Ultraviolet light, a type of non;
ionizing Tadiation can be a definite hazara in

school science laboratories. Since it affects

the eye, overexposure to ionizing radiation,

suc@ as alpha, bggg,.gamma‘and x-ray, can also

be a very real haz;¥d if used improperly.
Tonizing radiation can be hazardous

to many different organs of the body. If

1-12
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Lasers

Microwave radiation

N posal of radioactive materials.

| beam produces .skin lesions which resemble theymal

| personnel. Exposure to microwave radiation can

ionizing radiation is used in a school

science laborafory, a specific safety program
must be established, State and federal licensing
regulations require that all users of rédioactive
materials establish adequate safety programs

covering the acquisition, storage, use, and dis-

“Lasers are coming into moré frequent use-
in school science programs. Because of the
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 J
burns,
Microwave radiation is another type of non-

ionizing radiation that can present hazards to

result in both eye and skin damage.

1-13
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SAFETY MOTIVATION

" ] School System Administration

School administrators should operate their
schools in as safe a manner as possible. In~

jured. students and damaged buildings do little

. |to.increase public confidence in rhe particular

" |school system involved. For private schools in—

surance costs may become p'rohibitive if the
school becomes a recognized source of insurance
claims.

It is becoming more prrevalent for school
systems to be held legally liable in st;dent in-

jury cases.

1Instructors

Teachers play the most important rolc—; in
insuring a safe and healthful learning environ-
ment fOr ine Stuuenls. liey Wust e Crdiicd b
| 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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Instructor legal liability

Student motivation

oy

understand that safety and health training are
important areas of the science curriculum and'
usefgl in other aspects of iife.

A source of motivation forlthe.teacher is
their potential legal liability for injuries

suffered by students under their care. . Teachers

| have two primary duties - the duty of instruction
‘and. the dury of-supervision. CourtS'havé held

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.

TStudents

Student motivation in any area of education

is a critical factor in the learning process.

| kmphdsizing Cthe importauce of safeiy auu healih”

considerations by devoting substantial class time

to these areas should help. The current popular

preoccupation with matters of industrial safety

1
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and health may also serve as a motivatiopal
spur. |

- . Students.perhaps will: find a‘discussion-of )
toxicolog& 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 instructor.

DEVELOPMENT OF A SAFETY PROGRAM

Voluntary safety programs are often in-
effective. Individuals working in laboratories
occasionaly take shortcuts, circumvent safety
rules, and take risks to do their jobs. The
résponsibilities shouldered by school adminis—
trators and school teachers require that any
school safety program be supported and en-

couraged by the administration.




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.

+=AOBJECTIVES - Enable .the trainee.to ...
1) “Tdentify and remedy textbook errors.

.2) -~ Discuss the effect of physical layout
on experimental procedures.,

3) Plan special instruction and pre-exercise

demonstrations.
SPECIAL Carcinogen - Industrial hygiene
JERMS - . Conmon sense . o . Persopal protective equipment
" "Egress Safety hazard
Experimental principle Toxicology
Health hazard
Ingress
INSTRUCTOR  1esson Plan Chalkboard, Chalk, Eraser
- MATFRIALS
TRAINEE Note-taking

MATERIALS
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difficult to uncover because the effects may not

‘Hshownup.for-;ears- Determining that a chemical

INTRODUCTION
The 1mportance of laboratory safety has
been recognized for many years in the world of
work. However,'safety practices and programs
seem to be the exception rather than the rule
in educational institutions. Safety in the

school science laboratory appears to be treated

4nformally and briefly, if ar all. TFew teachers

have been lauded for dewoting clasetime to iotmai
training in the recognition, evaluationm, and con-
trol of immediate hazards to life, 1imb, and
property in the laboratory setting.

" Pervasive health hazards are neglected even
more than eminent safety hazards, but ;his is |
vnderstandable. Health hazards are usually more
1
compound 1s injurious to your health often re-
quires expensive longitudinal studies in ebid-
emiology. In some cases, extrapolations to
humans can be made from toxicological studies

on laboratory animals. In other cases, extra-

pclations can be made from studies of industrial

2-3
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Appendices B and .C

Appendix E contains a

LA ] 1

17O T DT e e
also may be used to as-
sess needs.

‘'shop lessons.

exposure., In all cases, the development of

health hazard data is complex and costly - the

|- reason. why. 1t may sometimes be sketchy and spec-

ulative. » -
Even so, there is a substantial body of

validated infeormation available on health as well

as safety in the workplace. Until more research

15 conducted in school settings, results aimed

{ &t the dndustrial ‘enviromment will also provide

useful guildelines for educational situations.
All members of the science eﬁucation commun-—

ity have a professional responsibility to keep

1 themselves and their work up-to-date in this

| vital area. The remainder of this lesson ad-

dresses some critical needs of textbook authors

7 and publishers, as well as science supervisors

and teachere. Teacher educators will note where

gaps in their curricula also need to be filled.

J Resources are Included in Appendices B and C, to

| be distributed to trainees as part of the work-
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| now mvailable From this eource was obtained by |

© | examining a-selection of 18 high school science

| oratory manuals for the rewtbook did inclide |

‘| Bowever, these presentations usually occupied

EVERYBODY HAS SOME WORK TO DO

Authors and Publishers

Iﬁpetus for the development and.impleménta-
tion of effective laboratory safety and health
pPrograms must éome, in part, from authors and
publishers of séience textbooks.

Information on the type of related material

textbhooks. 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.probleﬁs in science'
laboratories.

Some teacher's editiocns and all of the lab-

o

some basic information on laboratory safety.

only one page or less. Both teacher's editions
and laboratory manuéls éiﬁééileﬁfffeli”ﬁégfgéte&
the area of laboratory health hazards. There

was almost no information on the toxicity of

2-5
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.cbemical compounds or the health effects of
exposure to the various forms of radiation.

Some of the laboratory manuals.includéd
specific precautions with each experiment. A
typical exampie was a caution statement empha-
sizing the flammability of carbon disulfide.
Specific wardings of this kind are highly desir-

able, but the practice of providing them is ap-

{ parently limited te a emall number of publishers.|

There is a tremendous need for publishers
to produce textual materlal on school science
safety and health. Basle self-protection should
be learned by students as early as possible for
use during the rest of their lives. Many prac—‘
tices for school 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-

;eséﬁféa’b?“fhé’exﬁérihent 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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ifnore 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 matl

erial that promotes safety and health. This ob-

ligation is a legal, moral, and social responsi-

l.bility; Jf-an.author or publisher provides

‘ false' or misleading informatioo, or fails to pro-

vide proper precautionary statements, each might
be legally liable for such actions.
Some authors and publishers appesar to have

good intentidns, but lack technical expertise

. about laboratory safety agd health problems. One

\r.
of the laboratory manuals examined contained

three experiments using iodine (Iq)1 ‘The fol-

5 I - g .
Tlowing caution statements appeared “In 'a sequence

of eight pages.

Caution No. 1: Do not handle 12 with your

fingers. TIf any gets on your skin, wash the
aUrlecTeu aled Wilu SUApP alid wdeels Tilsd «&puoio @
to your teacher.

Caution No. 2: Todine is poisoncus. Be

2-7
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| Petersom(1976)

very carceful not te inhale its vapors. Also,
avoid any contact of the solid with your skin.

Caution Np. 3: Todine is toxie. Do not

" { handle it with_ycur fingers. (If you do, it

will stain your skin.) Do not breathe its va-
ports.

The manual did not warn that iodine vaper,
even in low concentrations, is extremely drrite-

ting to the respiratory tract, eyes, and, to a

lesser extent, the skin. Ixposure to atmpspheric

conéentrations above 0.1 parts per million (ppm)
causes increasingly severe eye irritation along
with irritation of the respiratory tract. Iodine
in the crystallire form or in strong %olutions.
is a severe skin irritant.’ It is not easily
removed from the skin, amd, after contact, tends -
to penetrate an& cause continuing injury. Tlcers
nay develeop from iodine remaining fived to the
gkin. Iodine burns resermble thermal burnps ex-

cept that the burned area 1s stained brown. Ic-

| dine 15 alsu 4 PUweFiul CaldeZing dgclic. Al

explosion is possible if iodine comes in contact

with materials such as acetylene c¢r acronia.

2-8
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Mcautions" provide.

‘the health effects. Caution No. 2 neglects to

|tions the oxidizing properties of iodine which

a hazardous material should be included in a

Ingestion of as little as é gfams of iodine
can be fatal. Individuals with thyroid disorders|
should not be exposed to iodine in any aﬁount.

The previous description of the actual ef-
fects of io&ine.clearly-shows that iodine 1is a
serious health and safety hazards. Students and

teachers deserve more warning than the three

Caution Wo..3 is artually dangerpus, imply—
ing that the only hazard presented by iodine is
stained skin. Caution No. 1 implies thé; iodine
is a skin hazard of some type, but does not pro-

vide any information about the mode of action or

mention the consequences of inhaling the vapor.

Nome of the three caution statements men--

may cause an explosion, No emergency treatment
is given beyond washing the affected skin area.

'All of the potential effects of exposure to

warning statement. Following is a caution state-

ment which could be used in all three lessons:

2-9
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.. The solid.tcan.cause severe.skin burns and con-

~the fume hood. .. Wear gloves and use spatulas or

Caution: Do not touch solid iodine with

your bare skin. Do not inhale iodine vapors.

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 handiing the solid. 7Tf any iodine
gets on your skin, wash off immediately with
large quantities of water, and then inform vour
teacher. Iodine is a strong oxidizing agent!
Do not put the solid in contact with any or-
ganic solid, liquid, gas, or vapor.

Proper warnings require more effort and
space, however, they should be included in
textbooke -and -manuals to pr@meteusa£e;and-healtha
fﬁl learning conditioné in the school science
laboratory. .
Teachers

Prepération i; an important element of lag
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 ée—
sirablelto know as much as possible abou& po-
tential safety and health hazards before the
"hands-on'" stage. It might be wise to develop
standarﬂ‘procedures for preliminary library
research along these lines.

The best warning about using only text-

©

| -risk". _Xeep in mind the normal lag between the.

discovery and application of knoﬁledge in any
field. Then think about the lengthy process ‘
of planning, developing, and producing instruc-
tional materials. ‘Add_to this the time requir-
ed to review, select, and purchase new textj

books for your classes. If you assume a total

‘minimum lag of 3 to 10 years, it should be clear
- - | o

why textbodks alome are not up-to-date sources

of information about labo;atory hazards.
Authors and publishers of science text-
books alsoc seem to suffer from the general
human tendency tozﬁontinue with traditional
activities long after the original need has

expired. Some of the "classic" experiments in

“books -Tor  guidance way be “proceed ar v.'your,-:own; B

1
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See Appendix B.

-ous:at-"the time. The use of mecury to coat

wa;critical:look.at;theesafetyrandfhealth;aspectsj
~of the product. -The soclution. to this problem

“is that old comswmer zdage "buyer beware”. Tn

white pbosphorus in carbon disulfide. The

school science were developed tc demonstrate

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

other words, teachers, don't assume that an
experiment is safe jﬁst because it has been
around since‘you were in high school. Check it
oﬁt against reliable sources of hazard informa-
tiom.

For some unexplained reason, high school
chemistry books often include the use .of sodium
and phosphorus in laboratory experiments. A
manual in current use suggests‘é teacher-demon—

stration invelving the dissolution of red and

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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idnd,

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

]much fove information than the text provides to | .

-dinsure the:safety and -heaith dfféll:concefnéd;
Students . V
Many problems can arise when students do
not understand what they are doing. What they
.do not know mgyraffect your life as well as
theirs. Students must be carefully taught to
realize the seriousness of safety and health
hazards that accompany high school science lab-
~oratory work. \Teacher~educators<can.heip here.
Probably no other thread will tie a stu-
dent's science laboratory work together as well
;s proper instruction in safety and health.
Knowledge, skills,ﬁénd attitudés 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 and

2-13
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A 5

and physical science, engineering, medicine,

nursing, and other applied fields.

EFFECT OF PHYSICAL LAYOUT ON
EXPERIMENTAL PROCEDURES

Tﬁe resources available in a science
laboratory should control the type of work
_that is performed. Hazardous materials should
fzggabe used where facilities and space.increasef
rather than decrease the chances of injury and
illness.
Ventilation
Experimental science work may require the
use of volétile hazardous chemical reagents
or resulr in the generation of a toxic or flam—
mable gas or vapor. Such laboratory activity
ghould be dome in a properly veﬁtilated area. -

Fume hoods should be used routinely for chemi-

cal experimentation even if textbooks do not

strese the importance of proper ventilatiom.

- - - : . . [ .
yud -, v L& VI I S N A
EOTL TR ko L R PR ]
! - et -k P :

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
cﬁemical. It is fast-acting, with long-term,
harmful health effects on anyone unforéunate
enough to be‘exposed to it.

‘froper ventilation should be an integral
part of every laboratory operation. Ventilation

requirements for science laboratories are well-

.docﬁmented.“QDetaiIStare;présented in the les-

=on on ventilatiom.
Lighting :

Proper lighting is another impo;tant part
of a laboratory safety and health program. In-
adequate lighting can be a directlcause of ac-
cidents. Other problems which may be caused by
poor lighting include eye discomfort and fat-
igue, headaghes, and nausea. It is unlikely
that lighting in the science lab would be en-
tirely responsible for any of these problems.

However, poor lighting throughout a school may

’

g

. | _have a debilitating effect on students and

i

teachers. Continuous exposure tc poor light-
ing may result in laboratory accidents.

Lighting is discussed further in the les-

son on laboratory hardware.
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Ingress and Egress

Every school science laboratory should
have at least two. exits. Tﬁis requirement is i
included in most building and fire codes. One
exit should be usable even if the other is
obstructed or obscured by fire or smoke. Dooré
must not be blocked by desks or laboratory ben-
ches. ¥lammable material should not be stored
next to an exit. Work areas should be designed
so that all students Havé ready access to an
exit at ;11 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

<lose to a usable -exit as possible. For -exam-

ple, a student in a wheelchair must not be pla-
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 44(
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scilence 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
controllgd by the availability af water and
drain lines. Laboratofy work areas must be
designéa accordingly.
' SPECIAL INSTRUCTION -AND PRE-EXERCISE - |
DEMONSTRATICNS 4
Nearly all laboratory manuals for school
science include classroom demonstratigns 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 teachers will probably

want to work together in determining the educa—~

W
¥

tional value of these demonstrations versus.the
hazards they may present to both teacher and
student. This is another area for teacher

educators to tackle.

2-17
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~is designed to show that two chemical compounds

Better Techniques

Lab manuais may guggest demonstrations that
are acknowledged or k;own to be dangerous. These
demonstrations should be substituted with audio-
visual aids or other teaching /learning methods

or materials that present little or no hazards.
-1

A demonstration suggested by one textbook

may have the same formula bur different struc-
tures and physical properties.

The recommended compounds are ethyl alco-
hol and methyl ether. However, the book also
suggests that ethyl ether can be substituted for
methyl ether.

‘Ethyl ether ig widely recognized as éﬁlab—r
oratory safety hazard., It forms explosive mix- ;
tures with air over a broad range of concentra-
tion (1.9% — 36%). It has low ignition tem
perature (356°F). Ethyl ether also forms un-
stable peroxides whiuu can explode spontane-
OUSLly O UPOD UediLing. . ruése péroxides cai P
form if the ether is allowed to stand too long

before disposal or if is stored in sunlight.
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Ethyl ether clearly does mnot belong in a school

science laboratory! .
i

The demonstration would be effective if
two materials like ethyl acetate and butyric
acid were used. They have the same formula

872

- CAH 0, - but vastly different chémical and

physical properties and neigher approaches the

‘salety hazard ¢ ethyl etherl

.Jdew Hazards

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 is being done
in air pollution, industrial hygiene, medicine
and related fields such as toxicology.

An example oI new informatioﬁ about a
widely used material is the discovery of the

cardinogenic nature of vinly chloride. -Anether -

" well-known material which has recently been

I

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

47<




LESSON

NO. 2

NOTES

INSTRUCTION

regulated in some 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 of personal protective de—

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 etates, the law rtequires that
everybody in science laboratory classes must
wear some type of acceptable eye protector.
Teachers may determine which eve protection
&eQiﬁe i57£6 bé‘uséd in any given situation,
and then make sure that device is available

to everycne.
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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 preoduct has a particular use
and every laboratory teacher should be fami-

liar with its proper application.

TS COMMON SENSE "ENOUGH?

Many of the accidents that happen in-
school laboratories could probably be preven~
ted by the application of liberal doses of
common sense. Some accidents @ith‘safety im-
plications involve everyday problems that just
happen to occur in a school science laboratory.
For example, the student who trips over his own .
Teéf‘or bredks a glass deaker ﬁnﬁ cuts himsel:
is not the victim of hazards confined to sci-
ence laboratories.,

Some hazards, however, are endemic to

o . PR e e A v NPT LT o N
SLUALCLHILE Ldbuldivi alo ada wil WidleaZly o) oo

encountered anywhere else. The potential for
severe damage to both people and property is

50 great that safety and health problems cannot

2-21
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1

be left to the common sense of either teachers
or students.

. A safety program will not be effective

unless teachers and students receive exten-

sive formal inmstruction in protective practi-

ces. The area of safety and health merits as

. much or more attention than any other part of

- the science curriculum.

REFERENCES

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

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

LEGAL ASPECTS OF LABORATORY SAFETY » No. 3

METHQDS Lecture arild Discussion LENGTH 15 minutes

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

_DBJECTIVES

“Enable the ‘teacher to +--

- 1) Xnow and be.able to identify the types of potential legal
‘1iability which can be incurred through negligent behavior .

2) TKnow, understand and be able to apply the 3 responsibilities:
instruction, supervision, and maintenarnce

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

SPECIAL
TERMS . Foreseeability . Sovereign immunity docirine
Tiability ‘ " Tort law
Master-servant relationship
Negligent act
Reasonable man
INSTRUCTOR
MATERIALS - ,
) Lesson Plan Chaikvoard, vikin, wiascl - 3
' Project (35mm) and Screen
TRAINEE
MATERIALS

Note-taking
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to be Questionable .
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INTRODUCTION
The classroom teacher can be placed in
Introduction

Basic duties of classroom
teachers

} .Bchool. teacher.  Teachers tan incur legal '

| 11sbility in a nimber of ways; however, only oue |

the unenviable position of being the only party
amenable to suit among all poténtially liable
parties - the state, the school distriet, the

school board, the school administration and the

1

is of interest here zmd that is negligent be-
havior.

The cléssroom teacher has two basic duties
which are related to the legal concept of .
negligence. These are the duty of instruction

and the duty of supervision.
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‘Concept of negligence
in tort law '

Ripps (1973)

,-.:‘ j
Concept of foreseeability

:

-4

NEGLIGENCE IN TORT LAW

‘Negligence, in the eyes of the law, may
bg:defined«as‘conduct,thatwfalls-below a
standard of care established by law to protect
others égainst an unreasonable risk of harm.
‘If the standard of care has not been specifi-
cally established by statute,. the actions:or
ingctions of an individual will ‘be measured

against what a hypothetical, reﬁsonably prudent

| individual would have done under the same

circumstances. Obviousiy there can be legiti-

mate and comﬁlex questions regarding the course
of action which a prudent man would take under

a given set of circumstances. . Later in the

presentation examples of legal thinking on what

the prudent man is will be given.

One important aspect of the conduct of the
reasonable man is anticipation. A reasonable

man is expected to be aware of the foibles of

. | human nature and be 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

®
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teacher 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.
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Negligent acts

Duties of teachers

Burdens of teachers

What Constitutes a Negligent Act?

The determination of negiigence often
presents some difficulty; In the prior section
the concept of a reasonable man was discussed.
In tﬁis seétion and the following sections, the
negligent act; of teachers will be considered.

Earlier it was mentioned that teachers

| have two basic duties — ‘the duty of imstructiom

and fhe duty of supervision. Tﬁere'is also a
third duty that pertains to science teachers
which is che proper maintenance and gpkeep of
all equipment and supplies used by the students.
Science teachers have responsibility of
all three duties. Students in laboratory
classes should not be allowed-to engage in an
activity without first receiving complete
instructions from the teacher. The teachers
should include in such instructions an explana-

tion of the basic precedure involved, some

T IS T

A R T ) TTLLTLE e T
e St .l

activity, and the identification and clarifica-

tion of any risks invoived.

3-6
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Mastrangelo v. West Side

Union High:School -{(1975) "

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 considerationm.

In Mastrangelo v. West Side Union High:

' "Schogl, a 16-year old high school student.

.. Was sSerdously Jdnjured dn the school chemissry ‘

laborabory when a chemical mixture exploded in

his hands. The student was pulverizing a mixture

of charcoal, sulfur and poetassium 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 substi-

filed suit alleging negligence on the part of

‘the instructor. The court stated -that it -was

not unreascnable to assume that the duty of a

teacher of chemistry, exercising ordinary care,

includes instructing the students regarding the
selection, mingling and use of ingredients with

which dangerous experiments are to be

tution in this kind of experiment. The student

A
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Reagh v. San Francisco
Unified School District
(1953)

accomplished rather than to merely hand them a
textbook with general directions‘fo 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

1 of some chemical reagents. The student was en—

. rolled in .an R.O0.T.C. program at the school.

The student had asked his chemistry teacher for
instructions on making smoke bombs to be used in
the R.0.T.C. maneuvers. The student- asked the
instructor if it would be all right to add po-
tassium chlorate and_gggar to red phosphorus
to make the smoke bomb ;hg the instructor said
yes. The student put quaﬁéities of the three
chemicals into the same container. The container
exploded severely injuring the student.

The court stated that the teacher had never
instructed the class in the danger of combining
‘potassium chlorate wlth 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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Jay v. Walla Walla
College (1959)

the teacher, were negligent in allowing the
student access to the chemical réagents 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

'fire. The student was working bn°an‘authurized

{1 experiment when he heard an explesion across -

the hgll. 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 involﬁing
ethyl ether and which was conducted by. two
other students. There was evidence that the
professor guiding the twn.students-failed to
provide the proper Supervisionwaﬁd-direc#ion even
after he had been notified of two previous minor
explosions which had occurred during the course
of the experiment.

The court held ;hat the question of whether;‘
the professor had provided the proper supervision

for the students under his direction was a
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proper question for the jury to decide and the
court affirmed the verdict for the student,

Iq_Bush v. Oscoda Area Schools, a student

brought suit for persomal 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 mathematics classroom was being -

] used for a physical 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
science experiments because gas outlets were ]
not available., Methanol was stored in bulk in
an old plastic jug which 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 iigiared lamp, and, as she

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

60<



LESSON

NO. 3

NOTES

INSTRUCTION

burns to her person.

The student claimed various.acts of

negligence including the following affirmative

acts:

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

'7i.3. EKeeping the methanol in a damaged

acts

container.
The plaintiff also claimed the following
of omission:

1. Tailure to warn and supervise students
in handling methanol around flame;

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

3. TFailure to have the fire alarm equip- A

ment in working order.

The court held that the school distriet

was immune from liability under the government

immunity doctrine and that the superintendent

was not personally negligent in any way. As

B

a o

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,

i
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the court held that he was not responsible for

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

ble for curriculym and class scheduling, he
shouid havé known of the dangers 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 “four cases destribed above give “ex—

] amples of real teaching situations.and incidents.

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.

F
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Moore v. Minor Ordexr
Conventuals (1959)

‘VOolveu 1l ulasiuyg Jilzudicaid.

Cases in Which the Instructor Has Been
Adjudged Not Liable

Teachers have not always been found liable

in laboratoery accidents. In Moore v. Order

Minor Conventuals, a:student was adjudged
guilty of contributory negligence after he was
severeiy injured ih a chemical explosion.
Ihe“studen;q-along.with,fellow.s;udgnts, had -
receivedlpermission‘from the teacher'tonente£ a
laboratory to set up equipment for an experiment
to be conducted later. While in the laboratdry,
the student'attemﬁted to maké‘a batch of-gun—
powdér using a formula of his own. He mixed
potassiun nitraﬁel'éulfur, manganese diﬁxide,
and phosphorus together. An explasion occurred
and he was seriocusly injured. The student
claimed negligence on the part of ‘the school
and teacher because no instructions had been
glven to ﬂim with respect to safety in the
laboratory and no warnings as to the dangers in-
The court held that the student's injﬁries
were the result of his own imprudent acts, and

no award couldlbe granted to him.

4
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in Wilhelm v. Board of Education, two
13 year-old students were working on science
projects, with the approval of the teacher, in
& 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

" chemicals were dangerous. - While they were mixing

‘and grinding the chemicals, the mixture flared

up seriously injuring the plaintiff. The court
held that the plaintiff was guilty of contribu-
tory negligence as a watter of law and dis-
allowed his claim.

’ In Bottorf v. Waltz, a student brought legal

action against & teacher for injuries sustained

in an art c<lass. The student was severely

burned when a container of hot wax fell on his

back.
The instructor -had decided’to teach candle- .

making to his class. The schoeol provided hot

| pidues, sOle WOLJdS, witks, welilng pols and

hot pads. The hot plates had no thermostatic
conitrol. When the project began, double boilers,

with the wax in the top container and water in

3-14
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tbe bottom otie were used to heat the wax. The
necessity of getting the experiment completed
within a 45-mirute 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 wax into the mold: as soon as- it was

1iquid- The -teacher instructed rhe srudents

as to the dangers involved in dealing witﬁ hot
wax, the precautions to be taken, and the first-
aid procedures to be follﬁwed in the évent of

a burn.

The candle-making apparatus was set up on
heavy work tables along one wall. During each
class period, one candle maker and one helper.
were,pezmitteAttu‘work at each of the three -
stations while the rest of the class remained
in their seats and worked on other projects.

The Qlaintiff was a helper at one of the
staziénéﬁﬁhenhtﬁéréégident occurred. The
teacher noticed that the two students had
spilled some hét wax on the floor while pouring

wax into a mold. He instructéd the two students

3-15
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" floorx.

and his decision to use hot plates without

to clean the wax from the floqr 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 an on the

back of the plaintiff who was still cleaning the

The plaintiff claimed megligent “supervision
on the part of the teacher. The court held that
even though the conduct of the teacher antained
some questionable aspects - for example, his
allowing a poﬁato chip can to be used as a

mold (regular molds are weighted at the bottom),

thermostats - every risk created by the teacher's
actions was counterbalanced by.precautions that
4
a jury could reasonably decide to be sufficient.

The teacher's actions were judged not to consti-

tute negligence at law.

— .o P | LI AT SURR [ RO
P . oy F N Py o STy VT T
e o=t T P o . L B '

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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‘Avoidance of negligent
. acts

List of guidelineé

~ planned.

Avoiding Negligent Acts

Teaching personnel must be constantly aware
of their duties as viewed by:theacoﬁrts. 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 out .their duties and

minimize their chances of becoming involved in .

any future legal proceedings:

(1) Teachers are expected 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 inactioms.

(3) Teachers must carefully instruﬁt their
classes and must give careful directions before
allowing students- to attempt independent
projects.

(4) All activities must be carefully

(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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g

in that activity.

(6) Teachers should create an environment

~in which. appropriate laboratory behavior is

maintained,
(7) Teachers should report all hazardous
conditions to supervisory personnel immediately

and insist that the conditions be corrected

.| immediarely.

'{8) ‘Teachers should keep adequate “records
covering all aspects of the laboratory opera-
tions.

(9) The teacher's presence in the
laboratory is recommended to assure adequate
safety Suﬁervision. |

(10) Teachers should be aware of local laws

| and regulations that relate to laboratory

{1 aetivities in science.

3-19
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Liability insurance

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

behavior, but, on.the other hand, it makes the

Leachers more smensble To lawsuits. Because of

the existence of insurance, more and more law-

suits involving negligent conduct by teachers on

the playground, in the gymnasium and in the

classroom are being filed. Liability insurance

is a protection, but it should be regarded as

_secondary to the teacher's conduct.

3-20
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Employer-employee
relationship

Doctrine of sovereign
immunity

Baird v. Hosmer
(1976)

Bush v. Oscoda
(1976)

Master-servant
relationship

Private schools

Employver-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

-operation could do no wrong and. therefore could

-} not ‘be sued without its consent.

This doctrine does not extend to teachers

as emplovees of public school districts.

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

liable for the consequences of job-related

negligence. The legal rationale for holding
that there is no true master-servant relation-
ship between a school district and its em-—
1§loyees.is‘not\particularly_relevant‘to‘the
teacher, What is relevant is that he or she
may wind up bearing. the brunt of .any legal action

Teachers in private schools are fully
Liakle fov theiy naalicant acte. bnt in this

-
¥

case their employer may also be liable.
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Proper laboratory
procedures

Student behavior

Teacher behavior

{ control of student behavior in the -laboratory.

that no student misbehavior of any type should be

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 two, which involves the proper
‘maintenance gf facilities and equipment.

0ne;aspéct of “proper supervision is the

Teachers have frequently been held liable for
injuries occurriﬁg 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

tolerated.
One of the most. important aspects .of proper
instruction and supe;visibn is by teacher example.
‘Instructors whe show little or no respect
for proper .iaboratory procedures are in no posi-
teinm A aemnlade cches ple abdosrs Sxives, sl

— T T
3

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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‘?Equipment“nmdntenance

and to institute them in his/her own laboratory
' - |
whenever necessary. Instructors can be held,
liable for a failure to act as well as actiné
improperly. If an instructor fails to institute
safety and health practices that are routine in
other education science laboratories, he/shek
may be risking serious personal liability.
¢::gAAnn:hér;po:énzialrsource&ofxzrnuble<fcii
the school science teacher is the equipment
contained in most science laboratories. While
the equiﬁmeﬁt may be the ultimate responsibility
of the school and school district, the responsi-
bility for maintenance falls upon the teacher.
An injury occurring to a student as a result
of poorly maintained equipment can have serious
finanecial and occupational consequences to the
affected instructor. The teacher can minimize
this liability by keeping the proper maintenance

records-and filing the proper reports with the

responsible administrative officers. The

.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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. Reporter, 2d. Series 458.

District (3975) 42 Pacific Reporter, 2d Series

.eastern Reporter,.2d Series 503. ]
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

STUDENT INVOLVEMENT IN SAFETY PROGRAMS NO. 4
METHODS Lecture and Discussion LENGTH 30 minutes
PURPOSE Provide suggestions for implementing an effective

safety program in the school science laboratory.

. OBJECTIVES Enable .the trainee to .

‘1) Identify ways and means of motivating student interest
in laboratory safety.

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 Epidémiologist Safety contract

TERMS . Industrial hygienist © . .Safery enforcement
Job-related hazard Safety engineer
Occupational health nurse Safety foreman
Occupational safety and health Safety rule

INSTRUCTOR

ﬂ‘&-rcnlAlq~ Franmn Blaw ) . Challthaa»d  Mhall Fracaw
Slides ' Projector (35mm), Screen

TRAINEE

MATERIALS Note-taking
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Sagan (1977), pp. 237-8

4Space scientist has remarked:

.,Enozmal life expectancy.

INTRODUCTION
Learning fo 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 -psychic beliefs about which @ well—knowm

" ... their widespread acceptance betokens
a lack of intellectual riger; 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 1s much more to science safety than
‘rules and regulations for the preservation of
school 1ife, limb, and property. Other sides of-
Ithe picture may provide some of the motivation
that is essential to the success of laboratory

safety programs.

4-3
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NOTES

INSTRUCTION

Safety Programs

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 guldelines may come "from the

top', but teachers have to assume the responsi-

“1b31ity for 'waking sthool ‘safety work.

. ~.Instructional obiectives for safety should

comprise the framework of all activity, with
teachers providing the role models.

Exemplary leadership is_criticél. Students
will develop good work practices only 1if teachers
set the pace by actions as well as words.

7 " SAFETY AND HWEALTH TN THE JUB WORLD

Occupational safety and health is a big and -

| possibly new world for science teachers. ‘It is

so dynamic. that full-time:-professiocmals tan
barely stay on top of the changes. However, there

is room for everyome to contribute as well as

“Ibenefit.  Teachers and students who like to keep

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

4=k
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geien mbe e

;Eﬁi

-] of scme kind on the job, ‘especially rhemicals. |

s 45 2 fact of “everyday 11fe~in-nur-tethnoiog:

‘lalong with a full and productive life; may depend

is, will find that lab safety is only the ‘tip of
a very rewarding iceberg.

Sooner or later, most sc?ence students will
join the labor force as paid workers. Some may
be laboratory employees. Others may be involved
directly or lndirectly with the manufacture,
utilization, or handling of hazardous materials.

‘Bach: will-be. exposed to. safety .and kealth hazards

ic4l society.
All levels of white and blue collar workers

are affected by their job conditions. Paychecks,

on the knowledge and skill required to cope with
job safety and health hazards., In other words, -
it's worth The effort for vrudents to find ver
Iwhat they might be up against and how to deal

with ic.

Student Activities

Researcu and 1épurta dvouL puteuncial wolw ®
hazards may help youngsters make occupational

choices; as well as treat lab safety as job

4-5
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See Appendices B and C,

Job Safety & Health

OSH Act of 1970 and
29 CFR 1910

Yl

P

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.

-{ Information directed towzrds workers and 'small

businessmen may be more sultable.

Sources include government agencies and

-|other organizations corcerned with safety and

health. "For example, OSHA publishes a wmonthly
magazine that includes articles on many kinds of
work, NIOSH issues a series of health and

safetry guides €for various businesses end

14ndustries. Professional sccieties, trade

asspciations, .and unions may also be helpful.
Some students may wish to review legal
documents on occupationdl safety and -health.

Others may want to report on popular bocks aad

‘jadvocacy Iiteracure. >cience teacners snouta be

familiar with at least classroom regulations.

4-6
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'NOTES

INSTRUCTION

" |disciplinary, with a very wide range pf;special—;

-{ safery ‘=nd ‘heaith tereers. ' The field is-inter-

‘However, discussion of this material may be
better suited to social.studies°
SAFETY AND HEALTH CAREERS
Students often find theilr 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, aﬁdu
physical sciences, plus engineering, law, and_
medicine.

Among the men and women working in
occupational safety and health are epidemiolo-
glsts, toxicologists, health physicists, all
kinds of engineers, inspectors and investigators,

nurses and physicians. |
There are alsa roles for behavioral.scienJ

| tists, economists, managers, statisticians, .and
specialists in communications, personnel adminis-
tration, and edutation or training.

The generalists or overall professionals in

the field are called industrial hygienists or

safety engineers.

4-7
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Exhibit 4-1

See Appendices B and C.

Job opportunities are numerous and academic
programs are increasing in quantity and quality.

Student Activities

Interested students may get assistance from
career counselors in obtaining pertinent infor-
mation. Another way is to do some individual

investigation about occupational safety and

 heaith-professi0nals; what they do, -and how this
Jrelates to safety in the school science

laboratory.

Resources
Professional societies are usually good
sources of career information. Students can
begin with the following:
" American Association of Industrial Muerses
American Industrial Hygiene Association
American Society for Safety Englneers

- Govermment agencies like NIOSH and OSHA also

‘publish some career information.

Librarians should be able to help students

‘rget tne 'righu ‘adaresses.

4

4-8
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|"tors “in developing safety guidelines.

LAB SAFETY ACTIVITIES
Given the implications of science education
for the job'world, students may respond favorably
to.a "worker" approach to safety in the schoﬁl

laboratory. Some teachers may find it difficult

1 to think of students as workers and themselves as

job supervisors, but the parallel roles are

{obvious. .and worth exploring. 'Here is wherz the

| extensive experience ‘and literature of safety 4n

industrf 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 work together with administra- .
' y

A

Consultation with available safety and

health 'professicnals is strongly recommended.

Parental representation may be desirable. Spon-

UTSorsSnip oy TiUCAL *UudinesSTaind IAGuSTiy WRgd. eo §

considered.

Teachers may be skeptical of "outside

'4=-9
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Exhibit 4=2

| "Exhibit 4-3

. }should include basic rules to follow, plus a

 {make the studemt aware of hisfher own Tespon—

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
"econtract"” that specifies acceptable behavior in

a'school laboratory situation. ‘Such a contract

|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 purpcse of the contract is to
4

1sibility for‘igboratory safety. Students should |
also realize the implications of impréper )
behavior. For example, courts have ruled that |
| students can be just as guilty of megligence as

teachers in laboratory accidents.

[ Sarety kules

Working alone or with a safety committee,

every science teacher must prepare and distribute

4-10
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should be quite specific, as contrasted to. the

- Tﬁ;temﬂ*tn;ttsist~and-n@pbremtules,TESPenaaliy“when»

these are stated negatively. However, there é:e

to each student a written set of rules for

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

more general statements in a saféty contract.

The list should be long enough to cover glkrbasic
requirements for lab safety. Each itém should
be worded as clearly and concisely as p0591ble.

‘J

?eople in general and students in pa:tinular

situations for which authoritative words like
"must, never, and do not" ére essential to
personal safety. Teachers and students can learn
to live with this terminoclogy, in both the

literal and figurative sense.

|BSafety Orientation

| thorough safety orientation ‘for all students.

>should be reviewed in detall. Anyone who misses

Before any “hands-on" activity begine in-a

science course, teachers should conduct a

Acceptable behav1or and enforcement procedures

any part of the orientation should be briefed

before proceeding to actual lab work.

4-11
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. *
o, -

Arrangements should also be made by teachers
and administrators for the orientation of
potential substitute feachers, student teachers,
and anyone else who might take over or partici-
pate in'science classes.

Safety Foremen

Borrowing again from industry, the idea of

student assistance as safety foremen seems to

~4bave merit. This job could be rotated 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,A Trained and reliable

srtudents should be ableto astist with routine

lactivities and alert teachers to special

problems.

" 1S8afety Campaigns

Many support .activities are used in industry

to promote and implement safety programs.

|Similar activities tor school selence satety may

be limited by priorities and resources.

Hewever, teachers and students are usually

4~12
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{knows that much .of the teachers' library

"magters'" of creativity and resourcefulness in
planning and conducting campaigns. Just to men-
tion a few related projects, there might be
posters, signs, flyers, suggestion boxes,

. compeﬁitions, awards, and media coverage inside
or outside the school system.

Safety and Health Research

. Anybody who hasf$een‘to”graduatE“SChOOI.
)
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 lab safety and,
health.

Of course, there is generally a difference
iin level of maturity; as well as'availdbility ofi
resources. However, coliege-bound and
;| particularly honor ‘students in advanced scienée
courses in metropolitan areas can do wonders
:with literature seaiches.

Safety and health projects must not be

confined to this group, however. Commercial

4-13
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Ifully juét the begiﬁning of every science

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.zam make a-useful contribution

{acceording to bis/her capabilities, interests,

and needs. Such a manual might include hazard
information on laboratory materials, illustra-
tions of protective equipment and directions for
using it, cartoons and biprbs for laboratery

*

practices, news stories about occupational safety

1and health, sources of information, etc. Both
| teacher and student contributions might be

| published .as .a -safety handbook.with "yearbook"

supplements by new classes.
-GET?ING STARTED
This in-service training program is hope-
teacher's self-improvement plan towards a safe

and healthy workplace for all school laboratory

participants.,

C4-14
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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 stude:nt typ‘es you know

so well and then plan your own learning

activities accordingly.

4-15
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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. Ensures that safety and health regulations and standards are observed.

2. Conducts safety inspections for purpeoses 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 equipmeht, facility layout,
and design.

4. Develops and approves procedures for hazardous coperations. Provides
specialized training and disseminates safety information necessary to
maintain.an jnterest in accident prevention -and injury. control.

5. ~ Coordinates safety activities with other etaff'professionals;%including

-management, industrial hygienists, -nurses, .physicians, -and £fire and
‘security personnel.

Recommended Fducational Requirements

Bachelor of Arts or Science.

Professional Development

Graduate Degree and/or Short Training Courses.

Field of Study

Chemistry, Physics, .Biclogy, .Engineering, and/or Behavioral Science.

Source: NIOSH, Careers Brochure (1977)
4-17



EXHIBIT 4-2. SAMPLE STUDENT SAFETY CONTRACT
|

HEADER ;
I will:
° Follow all instructions given by the teacher
) Protect eyes, face, hands, and body while conducting
‘class activities
. Carry out good housekeeping practices
(] Know where to get help fast

. Know the location of first ald and fire fighting equipment

-+.® . Conduct myself in a responsible manner at.all rimes in &
laboratory situation.

I, , have read and agree to abide by the

safety_regulations as set forth above and also any additional printed
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 L
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EXHIBIT 4-3. SAMPLE LABORATORY SAFETY RULES

e

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

7245 Confine or ‘securely tie halr that reaches the shoulder.
-~ - - Remembey that hair is-extremely €izmmable!

3. - Do mot.smoke, eat, drimk, or -chew -gum in 'the Taboratory.
Dangerous chemicals may get into your mouth or lungs!

Unauthorized experiments are prohibited!

5. Never engage in horseplay or practical jokes.

4., Do only the experiments assigned or approved by teachers.




EXHIBIT 4-4. SOME CURRENT STUDENT PROBLEMS

. Abuseand Neglect at Home
Alcobol and Drugs
Economic Hardship

Foreign Language and Culture

~"Handicaps

—-Parearthood and Pregnancy

Terrorism

Vandalism

4-20




SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

EYE AND FACE PROTECTION

"NO. 5

Note-taking

METHODS . Lecture and Discussion .. LENGTH 45 Minutes
PURPOSE Develop understanding and appreciation of the need
for adequate eye and face protection in the chemical
laboratory.
= OBJECTJVES .Enable zhe teacher £0 ...
"+ 1) . Identify hazards ‘to eyes and face in the Jaborarory.
2) Determine adequate methods to evaluate or measure
eye and face hazards in the laboratory.
3) Choose proper means of preventing accidents and
injuries from eye and face hazards in the
laboratory.
. SPECJA]  .Eyewash fountain Protein barrier
T TERMS * ‘Eyewash station Safety goggles
Face shield ‘Street safety glasses -
Industrial safety glasses
INSTRUCTOR
MATERIALS _ .
: RN N Cbui:J»;Ld, ZLait, Trzosx
Slides Pro1ector (35mm) and Screen
TRAINEE
MATERIALS

35<




INTRODUCTION .
EYE PROTECTIODII AND THE LAW .
Compliance with‘the L;w .« .
SAFETY GOGGLES .
Care and Cleéning of Goggles
FACE SHIELDS..
.CORRECTIVE EYEWEAR
SEFETY GLASSES « = = 2 = 4 4 0t 4 0 a o = n s
CONTACT LENSES .
LASER EYE PROTECTION .
EYEWASH FOUNTAINS
EYE PROTECTICN POLICY
REFERENCES . . .
‘EXHIBIT 31 Model School Eye Safety Law

EXHIBIT 5-2 'Stétes Which Have Enacted Laws

e wm um B W W e e um m . e e am m W W m @ m . s = .,
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LESSON

NO. >3

NOTES

INSTRUCTION

A,

INTRODUCTION

The eye is probably the most vulnerable

~portion. of the 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 eve is protected from impact injuries
by the bony socket in which it rests by inter-
cepting 1argeWobjects:bgfﬂTE”they'reach the
surface of the eye. Tears provide lubrication
for the éyelids.and wash foreign material from
the surface of the eye. The eyelids close to

protect the surface of the eye from damage by

“small ohjects. The fatty tissue lining in the

bony socket. cushions the eye against shock.

‘fDespitexthese»defenses the eye is easily

-damaged. The eye is a complex, specialized

- organ which does not recover from injury as

other tissue do. 'The eye possesses few blood

vessels., Consequently, injuries are much

slower to heal and may not fully recover.

Foreign bodies present the most common

danger to the eye. Particles can lodge on the

5-3
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NOTES

INSTRUCTION

surface of the eye where they are generally
jrritating or sharp objects can penéggéte deep
into the eye where they may cause no pain.
Certain types of particles can be extremely_
damaging to the eye. For example, pure
copper and iron particles which ﬁight penetrate
the eye could result in the loss of sight be-
cause of their roxic effects on the tissue,

. In the laboratory., flying glass., possibly
from an exploding test tube or flask, can also
cause severe eye injury.

The eye reacts differently to different

chemical égents. If acid reaches the eye,

the eye precipitates a,protein barrier that

- Teduces penetration of ‘the acid into ‘the eye

tissue. -Gn the -other hand,-cauﬁticxma@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 [Nat Can geuerace
‘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 ié 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 a matter for concern.
The use of lasers requires special eye protec-
tion in addition to special facilities and

proper techniques,

5-3
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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 Tequire 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 other educational
instifution shall wmear industrial
quality eye protective devices at all

times while participating in or observing
any of the following courses:

(A) Vocational, technical, industrial
arts, fine arts, chemical, physical, or
combined chemical-physical educational

{6) Caustic or explosive materials;

(B) Chemical, physical, :or «combined
chemical-physical laboratories involving
caustic or explosive materials, hot
"Tiquids or solids, injurious radiations,
or other hazards.

Such devices may be furnished for
all students and teachers, purchased and
sold at cost to students aud reachers, or
made available for a moderate rental fee,
and shall be furnished for all visitors

e T w3 LW @ OWLL SRALPE WL Zaool Ly e .

The superintendent of public instruc-—
tion, or any other appropriate educational
authority designated by the superintendeunt,

shall prepare and circulate to each public J

5-6
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Exhibit 5-2

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

w~Tnstitute, Inc., and subsequent revisions
«-- thereof, provided such revisions are

. -approved .and .adopted by the Indusrrial

. Commission.™

As of July 1977, 36 states have enacted

laws based upon the aforementioned model.:

Compliance with the Law

The preceding paragraph cites the -dAmerican

| National Standard. ANSI Z87.1.as mas .xrecom—

.‘mende& in “the ‘NSPB model 1aw. “This Standard,

developed: primarily for industrial use, is.the. .
mést sound basis for selecting eve protection
fitted to the task and the hazard.

TN LAreTul readiiy 04 UuE Sloliuerd aadisiudy
of Exhibit W-5-2 will lead to a conclusion that

splash resistant chemical goggles are the only

5-7

A0i<




LESSON - | NO. 5

NOTES 1 INSTRUCTION

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 shileld 1is required to protect the face

as well as the eyes.

W
|
x
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SAFETY GOGGLES

Goggles meeting the ANSI Standard are

‘. available in many different. style_s and can- be
purchased from sreveral manufacturers. The type
most commonly used in the échool laboratory is
a flexible soft-sided plastic model with a
.8ingle large plastic lens.

Ventilation is pecessarykfor~comfort'amd
1 good visibilitygrﬁutropenings-must.not permit
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 cver most prescription
spectacles with the possible .exception of some

modern styles with extra large diameter lemses.

{.Care and Cleaning of Goggles

Clearly the preferred arrangement for
supplying students with eye protection is to
issue a pair of .czogglesrto each student vfor the:'
duration of the course. He should then wash

them frequently and store them in a protected

. " place.
i ' 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-
tipn will not be spread. Cleaning solutions
containing quaternary ammonium compounds are
effective but requife thorough rinsing before
drying. (éee Sec. 6.4.3 of ANSI Z-87.1)

‘Some “schools “have ‘installed wall cabinets
| for sterilizing goggles with mlrravioler light.
These cabinets are expensive but may be 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 hazardvis considerable.

Face shields large enough to give effective

protection .to. the eyes.would be. too'cumbersome

] for convenient. wearing in -the laboratory.

One or two face shields should be availabie
for the teaéher 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
prescgip:ion lenses to correct visual defects.
Since January 1972 all such lenses are required
to be impact resistant in accordance with a
federal regulation.

~;;ﬂowever,ttheyaghauldAno£,be regarded as
safety glasses, since they fall far short of
ANST Standard Z87.1. - They are 'safer for street
wear, but they are not adequate for eye protec-
[ tion in the 1aborator§.
Many splashes and solid pgrticles approach

the eye from an angle or from underneath; hence,

-4 would nor be stopped by the Jense even if it

|35 stxong enough. Ir is esrimared that a third

of eyve injuries are .cavsed by aznother person or
source, not what the injured is deing. This ac-
counts for some of the diversity in approach
angle.

Alfrhanch snmn_TnHarn olasses have large
lenses, most are less than 50 millimeters in di;

ameter, much smaller than the lens cf most

gbggles.

5-12
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If worn, corrective eyewear should be

covered with. chemical goggles.

5-13
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SAFETY GLASSES

Industrial quality safety glasses will
withstand severe abuse but are more_sgited to-
the school shop than the laﬁoratory.

Again, they are smaller than desired and
furnish little protection from splashes at an

angle. Safety.glasses furnished in.industry

| are often . firted wirh side shields, bui rhese

are usually not suited for chemicals. If

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

and projectiles are the principal hazards, but

they zre nor the proper choice for the school |

laboratory-

|

5-14
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CONTACT LENSES

It hés been argued ﬁhat contact lenses
offer proéection‘from?damagefby‘partiéles and ﬁ
chemicals; Nothing could be more erroneous,

An eye that ﬁas received a chemical splash

should be'irrigated with water until the material

has_been.bamplezelynwashed out. This usually

takes about 15 minutes. *“If a rontact lems dis in’
the affected eye, the chemical may be drawmn under
the lens Sy capillary attraction where it.cannot
be reached by water washing.

The lens must be removed to perumit effective:
washing. Under the traumatic conditions with
pain and fear as impediments it may. be impossible
for the victim or anyone else to Temove the lens.

- Llearly the only answer is' £0 prevent .the

'possibility'of such an occurrence. Coantact

lenses should be discouraged or prohibited in the

school laboratory. Students should wear spec-

| tagles for correction. covered by chemical

goggles. 1If 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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statement 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 scome 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 colocr and density

lens; hence, lenses must be properly matched to

the source, otherwise little or no protection

 is afforded.

Even with the correct lenses, one must

never look directly into the beam.

5-17
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EYEWASH FOUNTAINS

If all protective measures fail and a
student or, teacher get# a. corrosive chemical in
the eye, an‘eyewash device should be available
for immediate and thorough washing of the eye.

An eyewash founta;in is a permanently in-
stalled basin which has twin streams of water
i to.gently wash. the two eyes. ;- The wvalve may be
} operared by hamd or foot or by pushing a bar with
the head.

Another useful arrangement is a 5-foot
length of 1/2-inch rubber hose with an aerated
nozzle for washing. The victiﬁ can lie down
and have another person hold the eye open while
: ‘he washes it.

At leastone ‘eyewash device should be in
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 battle containing boric

acid or a buffer solution are of doubtful value.

5-18
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First, they contain too little liquid and,

second, water alone is best. They are not recom

mended.
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be. adopted by the school administration or by

protection must be worn at all times by anyone
1 4n’ the laboratory.”™ 'If the plan is to wear it

1 only when needed, the whole concept will dreak

" 1 failure ro do .so will inevitably lead to failure |

{to use protection when ‘it is needed.

should give guidance. ANSI Z87.1 should be fol-

EYE PROTECTION POLICY

A clear, firm eye protection policy should

the Board. Enforcement must necessarily be the
teacher's function.

A basic tenet should be "approved eye

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

The -policy -should fellew -the-state law and
regulations or, in the 14 states not ‘having a

school eye protection act, the NSPB model law

lowed for selectionxand purchasing of eye pro-

tective equipment.

5-20
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REFERENCES

American National Standard for Occupatibnal
and Educational Eve and Face Protection,
ANST Z87.1-1968.

Ohio Revised Code, Section 3313.643.

5-21
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EXHIBIT 5-1. MODEL SCHOOL EYE SAFETY LAW

‘The following text is offered as a guide in planming 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 visitors to such educational areas is also
advocated. )

An Act to enact legislation requiring all students and
teachers tc 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 cther educational institutions, participating in or
observing any of the following courses of instruction:

(A) Vocational, technical, ipdustrial arts, <hemiczi, 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 soli@ materials;
3. Heat treatment, tempering, or kiln firing of
any metal -or ‘cther materials;
4. Gas or electric arc wélding, or other forms of
welding processes;
-5. Repair or servicing of any vehicle;
6. Caustic or evplosive materials;
(BY Chemical, physical, or combined chemical-physical labora-

tories involving caustic or explosive materials, hot liquids or

Source: National Society for the Prevention .of Blindness, Inc.

79 Madison Avenue, New York, N. ¥. 10016
5-22
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solids, injurious radiations, or other hazards not enumerated;
is required to wear appropriate industrial quality eye protec-
tive devicgs 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 made 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

‘this section, means devices meeting the standards of -the

“~fmerican ‘National Standard-Practice for Occupational and

" Educational Eye and Face Protection, Z87.1-1968, and subsequent

revisions thereqf, 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

c.mdnstitution in this State instructions and recommendations for

..+ implementing the eye safety provisions of zhis Jaw.

417 <
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“EXHIBIT 5-2. " *STATES WHICHE HAVE-ENACTED LAWS

BASED UPON THE FOREGOING TEXT

1963 - Ohio

1964 - Maryland {amended 1965), Massachusetts
1965 -~ .Alaba.ma, Arkansas, Californila, Florida, Illinois, Iowa, New

Jersey, Oklahoma, Pennsylvania, South Carclina, Texas, Utah
1966 -~ Delaware, Louisiana, New York, Rhode Islaznd, Virginia

1967 - Connecticut, Indiana, Kansas, Minnesota (effective 1/1/68),
Tennessee, Wyoming

1968 - Arizona

1969 - Colorado, North Carolina, Washington (State), South Dakota

©oiin 1972~ Michigan

71973 =— Wisconsin

1974 - Mississippi, Georgia i .
1976 - Missouri y
Total: 36 States

NOTE: The American National Standards Institute, Inc., has superseded
the United States of America Standards Imstitute, Inc.
. {(formerly the American.Standards #ssociatiom). 411 standards
-~approved by the two latter organizations continue in effect
- --dinder the American National Stapdards. .In.sa:.u:u.te designarion.

- kot ot dok dekekededeteokdedederieiedeieoiodredk ok

#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 . NO. 6

METHODS  Lecture and Discussion . : LENGTH 45 Minutes

PURPOSE Emphasize techniques that minimize the probability
of laboratory injuries.

. s OBJECTIVES
S . *Enable the teacher to ...

~4) -+ Identify- proper-techniques-for the.control
- 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.

L*I:'::SPEC,‘AL .~ Chemical roxicity 7.7 sz Respiratory protection
-~ JERMS .. Dangerous ‘xeaction ©oomrRoute of entry
- Dated receiving system - . Jime-sensitive reagent
. Purchasing philosophy -

INSTRUCTOR

MATERIALS Taraem Plam . Challthan=4  Choll Fragar
Slides - Pfojector (35mm) and Screen

TRAINEE

. MATERIALS xote-taking
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INTRODUCTION

Mishandling of chemical reagents has long
"been a problem in sciénce laboratories of all
‘types not only high school science laboratories.
The literaturé describes many case histories
of explesions, fires, poisonings, burns, and
‘other bodily injuries caused by improper or
cafeless“hanﬂling of chemical reapents.
Misuse of chemical reagents doés not
necessariiy involve just problems occurring
Misuse of chemical while the reagents are actually being used.
reagents :
Misuse can also consist of improper chemical
reagent storage, improper recordkeeping,
improper 1abeiing, and improper purchasing and
. ;, ‘procurement programs. The proper handling of
‘:’i“chemicalfreagents is a total program im itself
and which is comprised of .procurement, record-

keeping, storage, educaticn, usage and disposal

elements.
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Inventory records

INVENTORY CONTROL PROCEDURES

A school science laboratory shoﬁld
have readily available invéntory records which
cover the chemical reégents in stock, the
existing instrumentation, and miscellaneous
items such as glassware, fire extinguishers,

and personal: protective devices. TInventory

racords 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 records of this nature.

However, these records can be extremely ad-

vantageous to the Ilaboratory imstructor and

the school administration.

Adequate written records allow Inventory

‘searches to be made rapidly. As the hazards

presented by certain chemicals become recog-
nized, it may become necessary to remove the
chemical compounds!from school shelives. A

case in point is the.list of proscribed carcino-

gens developed by OSHA. Many schocl science

-4 122«
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Suspected carcinogens

Christensen (1975)

. | Safety and Health (NIOSH)Zpublishes a Jdist of

{.-suspected carcinogens. available. through the

laboratories contained one or more of these
compounds, and the instr;&toré were, and in
many cases still are, unaware of the potential
hazards. As more compounds are placed on thei
proscribed list, more compounds will have to
be removed from the‘shelves of high school
science laboratories.
[f'A*unifcrm, orderly. system of Tecording

. purchase dates, teceiving dates, quantities |
received, quantities used, and disfosal 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 .QSHA list of proscribed car-

cinogens, the National Institute for Occupationall
3

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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Time-sensitive reagents

Peroxides

peroxides after sitting for varying periods

' Dated Receiving System

All chemical reagents, upon receipt in the
laboratory, should be immediately marked with
the receiving date. The reason for dating the
reagent 1s the time sensitivity of certain
chemical reagents. Many chemical reagents are

oxidized by atmospheric oxygen over a period of

-{ time. The effect of this can be minimal, i_e.,

the reagent will not perform properly in a
chemical test and a new batch of reagent will
have to be acquired or prepared. An example

of the minimﬁl effect of time sensitivity is the
oxidation of o-tolidine. Once oxidized, this

material will not perform properly inm color-

imetric procedures utilizing it as one of the

color forming agents.

On the other hand, some materials are
time sensitive in a dangerous fashion. Ethyl
ethe:_ggd dioxane, for example, form explosive
of time. These chemical compounds should be
disposed of before peroxides can form. An

inventory control system would allow the routine

6-6
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Student involvement

removal and disposal of time sensitive chemical
compounds. Manufacturers or suppliers can sup-
ply specific information relating.fo these

problems.

Recordkeeping Detail

The amount of time which an instructor can
devote to maintaining chemical usage-and im~
ventory .records is.limitred. If the instructor>
wants to maintain a complete records systeﬁ, 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

dare disposed .of..and .the disposal metrhod.

Ideally,‘students could get in#dlved'in'the
recordkeeping system and remove much of'tﬁe
burden from the instructor's shoulders.
Inventory records could be designed to con-
tain wore iuforﬁatiuu. CAey coudd dast $pedidi
precautions to taée in handling the chemical,

toxiéity data, and safety data. Compiling these
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types of information might be prohibitive for
the average science instructor, but it might

serve as a useful project for one or more

students.

6-8
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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

Jaboratories. : 'The functrions of chemical

- | storage are three in mumber:

(1) They provide security against un-
authorized removal of chemicalseby students
or others;

(2) They protect the outside environment
by restricting emissions from stored chemicals;

(3) They protect the reagents from fire.
‘ali-three’functigné'and“tequire?aﬁmhﬁnml . :
expenditure of funds.

Satisfactory storage for chemical reagents

ir. school science laboratories can be achieved

O T S S VS S L T e s e .
Wheis w Uiebaldw); weibior e mernne —ttieo DD L rwe 2yt F

room or with commercial flammable storage

cabinets.

<

ot

An ideal chemical -storage sys:emsuillkfulfill.~;‘

9

4

6-9
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e

the cost factor Is frequently outweighed by

PURCHASING PHILOSQPHIES

Procurement programs generally have one
fundamentél'rutef> get the greatest gquantity for
the lowest possible price. Only occasicnally
are other factors considered important epough to

override the "lowest possible price’ rule. The

“{purchase of chemical reagents is one area where

safety and health considerations.

Cost Versus Safety

.

Chemical reagents can be purchased at a
much lower cost per unit size in bulk gquantities
than in smaller quantiries. Purchasing chemical
reagents din bu}k;quanxitiﬁs»nmyzbeva vefy poor
practice if the rate of usage of tﬁese particular

reagents does not result in their consumption in

la reasonable amount of time.

e

From a safety standpeint, chemical reagents

Al 1A Ln miccAab e mAad e aTaa e-nq]'!f\rs" gk S
R S A T

possible consistent with the manner in which

ithey are used. This holds for both flammable

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

satisfactory supply for most situatioms.

supply of chemical reagents would constitute a

6-11
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SOURCE OF INFORMATION ON POTENTIALLY
DANGEROUS REACTIONS

Frequently accidents occur in the science
laboratery 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 chemists.

Dne of the primary geals of .any .school sci- .
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 publi-
cation§ {Page 6-13). This information should
‘é‘hetteadily"availabie-to alil high school science
| instructors and should be used by them whenever
neceséary, so that bodily injuries and property
damage résuiting from unexpectpd chemical
reactions can be eliminated as much as possible.
Exhibit 6-1 pr;sents 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 doubr about a particular
reaction.

The following publications are excellent
sources of information on hazardous chemical
reactions.

National Fire Protection Association:

Hazardous Chemicals Data 1975. NFPA -

No. 49. National Fire Protection

Association, 470 Atlantic Avenue,
Boston, Massachusetts 02210. {(1973).

National Fire Protection Association:
Manual of Hazardous Chemical Reactious

lgz@i'AEﬁﬁﬂ\jgl. 491M, 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. ed.: ‘Handbook of Laboratory
Safety. 2d ed. The Chemical Rubber Co.,
Cleveland, Ohic (1971).

Stecher, D.G., Ed.: The Merck Index.
Merck & Co. Inc., Rahway, N.J. (1968).

Meyer, E.: Chemistry of Hazardous
Materials. Prentice-Hall, Inc., Englewood
Cliffs, New Jersey (1977).

6-13
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| present significant bhealth hazards to students

SOURCES OF INFORMATION ON CHEMICAL TOXICITY

Safety Hazards in laboratories have'been
recognized for many years.. On.the other.hand;
the health hazards presented by many of the
common chemical reagents found in high schooi
science laboratories have been largely ignored.

.. Many of the common. laboratory reageats do

and inetructors. For example, benzene has
recently been tagged as a carcinogen. Trichloro-
ethylene,‘a éommon solvent, has also been
designated as a potential carcinogen. Other
common chemical reagents found in high school
science laboratories are considered as safety
hazards rather than health hazards. Tarbom di-
sulfide ds an excellent example of rhis.  Ware- j
ings covering the use of carbon disulfide étress
its volatility and flammability. Carbon disul-
fide is a highly toxic chemical compound ‘that
ran .anter the bndv;rhvnngh the ekin or throughg
the respiratory tract. Carbon disulfide can
damage the liver and kidneys and the central

nervous system.
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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
"} .state officials pr, through the Natipnal Institute

~for Occupationzl Safetry and Health.

.. Department of Health, Education, and
_ Welfare, Public Health Service, National

"Hlealth. TRockville, Maryland 20857
(June, 1975). '

»cation No.‘1097. (1966).

Christiansen, H.E., ed., and T. Luginbyhl,
ed.: Registry of Toxic Effects of Chemical
Substances. U.S. Department 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.

Institute for Occupaticnal ‘Safety and

Gafafer, W.M. ed.: Occupational Diseases,
A Guide to their Recognition. U.S.
Department of Health, Education, and
Welfare, Public Health Service PHS Publi-

Stecher, P.G., ed.: The Merck Index.
Eighth Ed. Merck & Co., Inc. Rahway,
N.J. (1968).

6-15
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e

Casarett, L.J.; ed., and J. Doull, ed.:
Toxicology, The Basic Sciences of

Poisons. Macmillan Publishing Co.,

Inc. New York, New York (1975).

6-16

- 134<




LESSON

NO. ¢

" NOTES

INSTRUCTION

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
ds necessary.

.. "A chemical healrh -hazard .can exhibit many

‘different effects on the humam bedy. Health

Hazards can be classified as nuisances, irri-
tants, corrosives, anesthetics, allergens,
carcinogens, mutagens, teratogens, toxins, or
central nervous syétem depressants. These are
not all the possible classifications, but are

cnly a representative selection of possible

classificarions.

Toxic agents can enter the body in three
ways: (1) cthrough the digestive tract:; (2)
through the respiratory tractg and (3) through
the ¢kin., The most commen touts of entrv is
through the respiratery tract. fhe other two

are less common but still present serious

problems.

6-17
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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 consuﬁption of
food and drink in the laboratory.

Another 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 thes to the digestive tract. Since smoking

{must oot be allowed in-science daboratories the

problem of ingestion should not arise in high
school science laberatories.
The absorption of chemical reagents through

the skin can be a serious problem in science

| laboratories. 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
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because of their ability to penetrate the skin

,ﬂ;substantialaquantities.of solvent may be spilied

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. Departmént of Labor
{29 C.F.R. 1918.1000) designates a number of
chemical compounds‘as skin absorption hazards.‘

Skin absorption octurs 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 areloften dipped into the solvent, and
on the hands and othey parts of the body. d

The control of skin absorption as a route
of entry is primarily a procedural matter in-
volving the use of proper personal protective
equipment and common sense. Educating studencS:I
|

in the proper handling of substances to eliminate

or reduce the skin absorption hazard is the best

technique for dealing with this problem.

6-19
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Inhalation of toxic vapors, gases, or
. |
]
I

. ;
aerosols is' the most common route of entry into

the body for 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 ér liquid at normal temperature and
pressure. ~Y:Iapors.can be reduced by carrying out
experiments in functioning exhaust hoods and
by ventilating chemical storage areas,

Gases are substances whose normal state is
a gas at standard temperature and pressure
(25%, 760 mmHg). The control of gases is

accomplished with exhaust hoods and ventilated

storage areas. {Gases include some of the most

toxic chemical .compounds known. .Phosgene,
phosphine, vinyl chloride, hydrogen cyanide,
chlorine, and hydrogen sulfide are all gases,
and they are all hazardous.

Aerosocls present a very significant inhala-
tion hazard in tne science laboratory. an
aerosel is a dispersion of solid or liquid
ﬁarticles in air. Aerosols are produced by

pouring or stirring liquids and by handling

6-20
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powders or solid materials. -Aerosols can also
be controlled by exhaust hoods and vgntilation
systems.

Even if adequate contrel equipment in the
form of exhaust hoods and personal protective
devices is available, proper ﬁrocedural tech-

niques must be taught to the students. Students

{must be tavght. rhat caution and care in the

| laboratory are as much a part of any -experi-

méntal 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.
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SAFETY EQUIPMENT

The use of safety equipment by students
and instructors jin high school science labora-

tories is an integral part of a laboratory safety

. program. Safety equipment is a brocad designa-

tion that includes exhaust hoods, personal pro-

.tective devices: such as respirators and safety

eyeglasses, and fire extinguishers. Exhaust

hoods and fire extinpuishers are discussed in

detail in other lesson modules.

Eye and Face Protection

Thirty-six states have enacted legislaticn

which requires the wearing of protective eye

|- wear. . or face shields by students working in

‘high school science laboratovries. Goggles i

serve to provide the wearer minimum 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 p;rticles. Industrial qualit§

eye protection must be worn at all times by all

péople 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.
Contact ienmses should not be wbrn in the
science laboratory. If a corrosive liquid is
splashed into the eye, it may become trapped

behind the contact lens and do more damage than

it would to an - eye without the tontact lens.

.= ..F¥ace shields are curved sheets of plastic
which protect the entire face of the wearer.
They are commonly worn when using concentrated -

acids and alkalies and when working with un-

"knouwn reactions. The face Shields are worn

only when necessary and serve as an added safe-

guard along with the safety glasses. The

r.{ insryuctor smsr esrablish yules governing the

-:;nse of face shields.

There are various types of barrier shields
which are generally comstructed of plexiglass or

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 body 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

needed-. in. high:school sciencellasora:ories:exr,‘

cept in cases of accident. . Because.the possi~ -

bility of 'a serious accident always exists in
any laboratof&, some type of respiratory pro-
tection éhould 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

particles, removes vapors.and gases by adsorp-

tion, @nd supplies air or oxygen.

High school science laboratories can pro-
tect themselves with dual cartridge respirators
which possess a mechanical filtering capacity
prd 2 1dmTecd Sdenpotias nnanadse fom o zonpa prd
vapors. Self-contained respirators which de-
liver a regulated flow of clean air are ex-

tremely expensive and bulky. Thelr use is

3
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“ | -One ©0f the most..common. protective .devices is the

‘™| 1aboratory apron.: Aprons should be worn by all

i.4--0r.plasric.

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.

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 itself. Gloves are generally rubber |

- “Because the 1lzboratory is = Telatively
‘hazardous environment, instructors and students 1
should make every effort to reduce the'chances
of accident or exposure. Long hair can be a
'SErfouéxnézar&win a laouracory. fire & fe-7

duced visibility are just two of the hazards

that result from long hair.
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Glassware can be knocked off benches, clothes

Loose clothing is another potential safaty
hazard in the laboratory. Loose clothing is

less controllable than tight-fitting clothing.

can come into contact with open flame, and manual

dexterity Ean be reduced.
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LABORATORY RULES WHICH RELATE TO

THE HANDLING OF CHEMICAL REAGENTS

The following rules are typical examples
of school iabﬁragcry safety and health rules
which are found in school science textbooks
and laboratory manuals.

1. Do only the experiment authorized

“by “the “teacher.

_ 2. .If acid or another corresive material
is spilled, wash it off immediafely 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 wasté Jjazr oY wastebasker.
Never disca;d matches, filter paper, or any
slightly soluble solids into the sink.

6. Check the label on a reagent?bottle
carefully before rémoving any of the contents.
Read the label twi;e to make sure you have thez.r
right bottle.

7. Never return unused chemicals to stock

bottles.
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8. Wear protective eye goggles and use a
fume hood where necessary.

- 9. .Never point the open end of a test tube].
being heated at anyone.

These rules demonstrate the care that
must be taken when handiihg chemical reagents.
These rules are not all inclusive. They are
merely examples Tulled from a3 mumber of “high
school science textbooks. Ir is up Io each
individuai teacher to elaborate on them to

make them applicable td his or her own situation]
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EXHIBIT 6-1:

EXAMPLES OF INCOMPATIBLE CHEMICALS

Chemical

Keep Out of Contact With:

Acetic acid

Alkaline metals, such
as powdered aluminum
or magnesium, sodium,
potassiun :

~Ammonia, anhydrous

Carbon, activated

Chlorates

Chromic acid

' Flammable liquids

Hydrocarbons (butane,
propane, benzene, gaso-
line, turpentine, etc.

Hydrogen peroxide

Mercury

Nitric acid
(concentrated)
Potassium chlorate

Sulfuric acid

Chromic acid, nitric acid, hydroxyl compounds,
glycol, perchloric acid, peroxides, perman-
ganates n ‘

Water, carbon tetrachloride or other
chlorinated hydrocarbon, carbon dioxide,
the halogens

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

Calcium hypochlorite, all oxidizing. agents

. Ammonium salts, acids, metals .powders, sulfur,

finely divided organic or combustible materials

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

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

Fluorine, chlorine, bromine, chromic acid,
sodium peroxide

.Lopper.,. chromium, irom, most merals .or their

salts, alcohols, acetone, organic materials,
aniline, nitromethane, flammable liguids,
combustible materials

Acetylene, fulminic acid, ammonia

Acetic acid, ~niline, chromic acid, hydrocyanic
acid, hydrogen sulfide, flammable liquids,
flammable pases . -

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.

. .= OBJECTIVES . gnaple the trainee to ...

: ‘“'”TI)"”NEme'ana'deécribe the elements of = proper
© . storage system.

disposal practices.

. 2)- Compare and contrast good and poor storage

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

[y

e . Environmental control
' ?—zgﬂgL ‘Explosion-proof refrigerator
Fire code
Inventory control
Safety cabinet

lﬂf;r?:l;’,frgﬂ Lesson Plan Chalkboard, Chalk, Eraser
TRAINEE Note-taking
. MATERIALS

1439<
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Three critical elements

Fire protection

Chemical exposure
protection

.Security

P

-{ and constructing:inside storage facilities. - S

| proper materials of comstruction, providing for

sturdy door with a good lock.

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 pfoé
tection and security. There are three critical

elements which must be dealt with when designing

‘ R
These are fire protection, chemical exposure
3

protection, and protection against criminal acts.|

Fire protection is handled by using -the

ventilation, and providing for a fire extinguish-
ing system. .

Chemical-exposure'érotection‘can'belhanﬂlﬂﬂf
by controlling the typeé of chemicals stored R
and providing for ventilatibn of the storage
room.

Security is handled by providing ‘for a
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NFPA, Flammable Liquids,

No. 30, Section 44

‘ J'NF?A~sturage-?ruvisiuns o

MATERIALS OF CONSTRUCTION

In most educﬁtional institutions, both
flammable and non-flammable chemical reagents
will be stored in the same sﬁorage area, There-
fore the storage area should be designed in such

a manner that it effectively deals with the

.three key elemenr of chemical storage discussed

-above.

The National Fire Protection Association
(NFPA) publishes standards which govern fire
protection in educatiomal institutions, The
NFPA code states that the storage cof flammable
liquids shall be'limited to that required for

maintenance, demonstration, treatment, and

- Iaboratory ‘work. ‘The code establishes “the

‘;”fnllowingmstorage.prnvisinus_fnr.£lammable

liquids:

(1) No container shall exceed a capacity

(=]
h

£ ;ne gallon.
{2) Not more than 10 galleons of ‘flammable
or combustible liquids shall be stored outside

of a storage cabinet or storage room except in

safety cans.
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Storage room construction
requirements

1 NFPA, Flammable Iiquids,
No. 30, Section 43

{and adjacent areas.

(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.

- .7 “Tor.purposes oI fire protectiocn,  -when -

;u;.ilammableuliquids.are:stored,.;he»NFEA,cnde

requires that:

{1) The floor in the storage room be at
least four inches lower than the floors of the
surrounding rooms and corridors or éhat‘there be

a four-inch high sill between the storage area

(2) All doors be approved, self-closing

| fire doors.

(3) The room be liquid-tight where the
walls joein 'the floors.

The code alsoc 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 rating of

]
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at least two hours. The quantitie; 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
1 e system is 3 sprinkler system, a carbon dioxide
. foam system, or any similar automatic system that
is acceptable to the local autherities. .

For storage 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, TFor unprotected areas the allowable

170G ] NFPA, -Laboratories Using - | loading is 1imited to four gallons per square
EF A I c‘hm:’cals (1976) ' T TRt LT - D -

; ',ﬁiﬂffﬁot,=ﬂnﬂ,tfﬁt:fiIE”PIG£ECIEd?2;EEE”.ﬂlﬁﬁﬁ
| 1imited to 10 gallons per square foot.

The floors in storage rooms should be
constructed out of material that possesses good
chemical resistance and is readily cleaned.
uAll electrical outlets and equipment must be

| well grounded.

If there are no special, central storage
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areas for chemical storage, and fllammable
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 comstruction and fire

protection requirements for laboratory units.
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NFPA exhaust requirements

. NFPA, Flammable Liquids,
{ No. 30, Section 43 '

kil

b

~rule of thumb, the ventilation systemashﬂuadibe ;

VENTILATION AND ENVIRONMENTAL CONTROL

All inside storage rooms should be équipped
_with a grévity exhaust system or a mechanical
exhaust system to remove hazardous vapors. VThe
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
bosition whiéh will minimize short-circuiting
of the air flow patterm.

The NFPA code requifes that the exhaust
system be capable of at least six changes of
room air per hour.

If flammable liquids with flash points
below 38°C (1DD°F) are stored, mechanical

exhaust ventilatiop. should be unsed. as a

capable of removing 10,000 cubic feet of air
for every gallon of liquid vaporized.

The room showld be kept cool but not cold

- - T s e s ' . P S INE TR P ;.
DRI v B e T T AL S T B T A S+ U
RTINS - FAIEhOR LR L e P AT P
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. { —chemicals. being siored close -fo:cne another.

* | For.exanple, strong, oxidizing maverials ehould :

| room or cabinet. They can be stored on anocther |

ARRANGEMENT OF REAGENTS

Many science laboratories store reagents
on thgushelves:in alphabetical order to facili-
tate retrieval of individual_chemicals.‘ Al-
though it is a convenient system for storaée

and retrieval, it may result iﬁ incompatible

‘not be stored mext to orgawic materials. j
Inétructors must be aware of this possibility.
Potentially hazardous chemicals should be seg;A
regated from the less dangerous. This does

not mean that they have to be stored in another

shelf or on the other side of th2'¥aum.

"Large containérs should be stored on or o
near the floor, The higher shelves should not
be higher than an average-sized person can com- -
fortably reéach while standing on the floor.

L A lgdamallow moamtndnarn ohoold ho aroved anotha
T el T e T e s T e EE A

higher shelves.
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Metal cabinets

NFPA, FlammaBle-Chemicals,
.No. 30, Section 43

Wooden cabinets

USE OF COMMERCIAL STORAGE CARINETS

Speciél cabinets are available for storing
flammable and combustible liquids both in
labofatories and in storerooms. ‘These com~
mercial cabinets are double-walled, metal
cabinets made of gauge sheet steel and
equipped with a lock.

Acéording to the NFPA, these cabinets
should be designed so that the internal tem-
perature does not exceed 325°F when subjected
to a ten-minute fire tegt using thé standard
time-temperature curve specified by NFPA. The

code requires that the bottom, top, door,

| and sides of the cabinet be double-walled .with . .

ar Jdeast a. 1.5 inch air space between rthe

walis.

The NF¥PA code alsc allows the use of
wooden cabinets. Tests made by the Los Angeles
Fire Department have shown properly constructed
‘wée;cn cabinedd T8 Lo &R loali ez eiisctive, |

and in many cases better, than the steel cabi-

nets.

7-10

168<




LESSON

—
”; NO. 7

NOTES

INSTRUCTION |

1 .the srorage of Tlemmsble chemicals be at least 1

‘cabinet.

‘q;methnd‘fux;stntingwflammable:amﬂ°:nxin;nhemicalsf'

‘”;fwhen‘aﬂcentral storage facility is mot availabie.

to a mechanical

The NFPA specifies that all wood céb;nets
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 wocd cabinets used for

one dnch thick.
The NFPA code specifies that not more than
60 gallons of flammable or 120 gallons of com-

bustible liquids may be stored in a storage

Storage cabinets provide a convenient

They are equipped with a lock and provide 1
excellent security in school situations. They
are also equipped with plumbing connections

which facilitate the connection of the cabinets

exhaust system. The cabinets

N

should be exhausted to prevent the accumulation

of toxic or explosive chemical vapors. One
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manufacturer of flammable storage cabinets
. recommends that they be exhausted at a rate of

20 cubic feet per minute (cfm).
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4

POOR STORAGE PRACTICES .

Hood Storage of Reagents

In most school science laboratofies, the
fume hoods are used for storiﬁg chemical reagents
at least part of the time. This is a practice
which .should be discouraged. Most school fume

bood systems are not designed To .operate 24 hours.

-7Laudaygwsevgnﬁdaysha wegk. . If hoods .are going to :

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

- Jused for storage include the loss of labels due

lto rhe corrosive environment frequently found in

hoods, the leoss 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

A -‘-\‘t-{:.wy"(qf.‘ amsy canrd Far frr ~rhemicral reamante
RIS AR NG Ao LR S B S AR - T e
' 3 .

Storing chemical reagents in hocds should be done
only on a temporary basis. It is not a recom-

mended practice,

7-13
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Food in Refrigerators

Food for human consumption should never bé
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 inradding the

danger of ingestion of toxic materials.

Flammable Reagents in Standard Refrigerators

uRefrigerators are commonly found in
biological and chemical scienée laboratories.
They are used to store biological waterisls,
volatile chemical reagents, and heat-sensitive
chemical reagents.. |

Refrigerators used in laboratories should
be of the explosien-proocf or explosipn-saFe
design. Explosion?proof refrigerators can be
used in dangerous é;mospheres, 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 inm school science
laboratories. Flammable liquids should never
be stored in standard refrigerators. The ]_ight‘

switches, the lights themselves, and the

“1~thermostat -canserve as dignition Sources in

standard refrigerators.
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on earth. "There are two key elements in pro-

RADIOACTIVE MATERIAL STORAGE

The possession and use of radiocactive
material is regulated by law in all s-tatgs. Edu-]
cational institutions must take special care
with radiocactive materials. Radiocactive materi-

als include some of the most hazardous materials

tecting users and the general public from the
health hazards of radiation. These are security
and shielding.

Security is importanﬁ because radioacctive
materials must be kept out of the wrong hands.
Radioactive materials must always be stored in
10tkeﬂ'tabiuets,”ﬂraﬁers,*ﬁr boxes. | N

- . ‘The hazards -of exposure To radiarion’are
well-documented; it is not neceéﬁary to repeat
them here. Each state as well as the federal
government has regulations governing the ac-
quisition, posseséion, and use of radiocactive
materials. Each school 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 strictly regulared.by. law.in most

states.

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 dnto the sink and flush it

1 down-the -drain or ‘to pour hazardous or toxic

material onto the ground, he or she had better
chack to see whether such actions will violate
applicable state or municipal laws.

Many states have laws which regulate the
discharge of toxi; and hazardous materials into
sewerage systemg‘angxreceiving waters and the
atmosphere. It is impoésible to review the

reculations of all states; so a representative

7-17
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Ohio Air Pollution
Regulation

fhode "Island Soivent

number will be presented.
Ohio Air Pollution Regulation AP-5-07 (G)
(2) covers the emission of hydrocarbon materials
in Ohio. It states that:
"A person shall not discharge more than 40
"~ pounds of organic material into the atmos-
phere in any one day, nor amore than 8§
pounds'in’any'onE'hour'...;-umless'such
discharpge had been reduced by at least
85 per cent."
Eight pounds may seem like a lot of matgrial,
but it represents approximately one gallon of
waste solvent. It is very easy to accumulate

one gallon of liquid hydrocarbon waste.

.. The Rhode Island Organic Solvent Regunlation |

1.{Begularion 15) states that:

"A persom ... Shall not discharge into the
atmosphere more than 40 pounds of organic
L1}

material per day ...

These air pollution regulations are typical of

1 hydrocarbon emission regulations promulgated by

many of the states. If an instructor 1is thinking

of handling the disposal of liquid organic

4
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Illineis Regulations

" | Georgia Water Quality Act -

-4

solvents by evaporation, he or she would do
well toMEheck.the state and local regulations
which control hydrocarbon disposal By this
method.

There are analogous regulations which gove;d
thé disposal of toxic or hazardous wastes into |
water bodies.

"Secﬁion?21 A'(2)‘bﬁ-the'ceﬂrgia)Whter- 3

Quality Control Act states that:

"Any person who inténtionally, negligently,

or accidentally causes or permits any toxic,

corrosive, -acidic, caustic, or bacterial

substance to be spilled, discharged, or

dgposited in the waters of the State ...
>\;n amounts or concentrations harwfil “To-The |

\

3;§£blic;health;_-, shall be strictly 1iable
in damages to the State ..." |
Illinois has both general and specific
regulations governing discharges to sewerage
systems.
Part VII, Sec;ion 701 (a) of the Illinois?

Water Pollution Control Rules prohibits the

discharge of ''liquids, solids, or gases which

by reason of their nature or quantity may cause

7-19
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Massachusetts regulation

Local regulations

fire or explosion; or be injurious in any other
way to SEWEI‘S‘, treatment works structures,; or
cause a safety hazard to the personnel
operating the treatment works ...."

Section 702 of the Illinois rules states

" that nc effluent to any public sewer system

shall include mercury or any of its compounds .

SR excess of 0.0005 milligrams per‘liter as - 1

mercury at aony time.

Section 703 of the Illinois rules states
that nd waste torany public sewer system shall
contain cyanide in excess of 0.025 milligrams
per liter at any time.

Massachusetts has a regulation (Hazardous

.1 '%/] Waste Regulation 5.5) which reguires ‘thatr
* | hazardous chemical, biplogiral, zmd yadivartive

wastes be consolidated for recovery or detoxified

or otherwise pretreated to make them suitable for
conventional waste treatment.

Not only state laws must be considered

| 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 state regulatioms.
It is the instructor's duty to research the
applicable laws and regulations that pertain

to his or her school district.

Disposal.Choices

School science -.teache;‘s have two basic
disposal pathways -open to them. They'éan'handle1
‘the diSposél thémselves or they can ééy>a
commercial disposal service to handle it for
them. The first approaéh is time consuming and
the second is usually relatively expensive.

The disposal of waste or outdated chemicals;
can. be a valuable educational experience for ,J
instruétors.and Students alike.  Formal -
instruction in the disposal of waste chemicals 1
should be a fundamental part of every experi-
mental  lesson.

If a school has an extremely large quantity

commerclal dlsposal service may he the answer.
However boefore a commerclal service ds con-

tracted for, thelr abhlllties and hackpround
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McA  (1973)

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 Chemicals|

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 Waste Disposal Manual. (See

Basic References in Appendix B.)
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EXHIBIT 7-3
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Muterial
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MucTocuries
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- 7o-SPECIAL

SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

LABELING ‘NO. 78

METHODS Lecture and Discussion | LENGTH 20 minutes

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

o 2DBJECTIVES - Enable the teacher to ...

1) TIdentify the types of information that should
. be given on labels for chemicals.

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

3) Outline a research project for batkground
information about chemicals for labels.

. MCA labeling recommendations
TERMS .NFPA labeling recommendations
" NIOSH labeling recommendations

INSTRUCTOR
MATERIALS

‘ Lesson Plian Chaikboard, Chaik, Lraser’
Slides Projector (35mm) and Screen

TRAINEE
MATERIALS

Note-taking
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.chemica] or commem name of the material, the

INTRODUCTION

Proper labeling is one of rhe fundamental
aspects of a safe and effective laboratory
operatlon. Materials that are made in the
laboratory, 1n the course of experiments, re-
quire labeling just as much as purchased chemi-
cals ‘that reslide on the storeroom shelf.
:t‘;@Laheling has tawoe principal funcrions. ~Eirst;'
is adequate identification - whatrthe 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

nane of the manufactrurer, and a 1ot mumber. . If E
‘the;chemicaliis‘ilammable,~a flash point -may be |
shown on the label accompanied by a precaution
regarding fire hazard. If the material is cor-
rosive, ;oxic, reactive, or unstable, other pre-
cautionary information is usually shown. Ab-
sence of precauticns 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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the date made. If there is any material hazard,

such information.

Soluti&hs, ﬁixtures, reaction products and
other materials generated in the school labora-
tory should be labeled unless their existence
is momentary. Laboratory glassware or bottles
contaiAing such materials must be labeled for

identification purposes with the name of the

material, name of the person who made it, and

an indication of the type of hazard should at
least be indicated on the iabel.

Absence of labels engenders mistakes and canl
be véry dangerous. It is not unusual to walk
into-a science laboratory and see réagent bottles
mdxh‘notiﬁentifying.label_ Such containers i
should beﬁdiscarded immediately upon discovery.
-Iiabels -semetimes become illegible from chemieal
contact and if the label cannot be renewed while
still readable, disposal is the only answer.

The Federal H;gardous Substances Act, now
administered by the Consumer Product Safety

Commission, requires precautionmary labeling on

all flammable, corrosive, reactive, toxic, or

8-4
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%:gw»ftnfttuvide‘aﬁsafeﬁplace»ofremployment.wJﬂh—

{ dabeled or inadequately dabeled reagents or

-3iAdoption of thie €or 4 -siwilar system by -GSHA

radloactive substances iﬁtended for non-
~industrial use.

The U.S. Department of Transportation
requires certain shippingllabels on packages
of hazardous materials carried interstate.

The Occupational Safety and Health Act

has a general duty clause requiring an employer

other materials could be construed to be a
violation of this Act.

The National Institute for Occupational
Safety and Health has szmitted to OSHA a
criteria document entitled, "An Identification

~‘System for Occupationally Hazardous Marerials.™ |

would standardize labeling for imdustry 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

184<

EEE



LESSON

NO. 8

NOTES

INSTRUCTION

an accident. Good labeling practice would help
preotect the teacher from sucﬁ litigation.

In 1944 thé Manufacturing Chemists Associa-
tion, realizing the crucial importance of pre-
caﬁtionary labeling, formed its Labels and Pre-
cautionary Information Committee and subse-
quently published six editions of "Guide to
Precautionary Labeling of Hazardous Chemicals."
The work of this Committee and its publicatioas
have been the basis of much current legislation

and practice,

g-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

- Juame -and -address.

(3) . They .shonld Jdndicate the age of the

|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

lare jmmediately evident and dinclude fire poten—
4tiai,"chemical'burns,"reattivity, and explosion

Jpotential. Health hazards "are more subtle and

sometimes their effects are not evident for a

|period of 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
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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, are
observed." The label should convey the neces-
sary information to promote safe handling.
The NIGSH Criteria Document, "An Identi-
fication System for Dccupa:iopally Hazﬁrdous
-Materials,” recommends that the label contain
the following:
(1) The trade name or chemical name of
the product;r
(2) A hazard symbol consisting of three
rectangle; containing terse indications of
~..xelative health bhazard, fire hazard., amnd
reactivity hazard; .
i 43) -Appropriate statements -on -the -Dature :
of the hazard;
(4) Appropriate action statements;
{5) Emergengy action and first aid
statements;

{6) Clean-up and disposal statements

where approprilate.

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 writing

S e

Exhibit W-8-5i is a sample label appro-
priate for Prussic Acid, Hydreogen 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

selecting the information that -should appearon |

the label. .The most essential item is 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 self-
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-

pound is handled by a phrase such as "avoid

skin contact,” "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 “avoid skin contact” and Mavoid inhale

' ‘They are rarely :appreciated

tion of wapor.”
znd routinely ignored. After spending time

working in the science laboratories, students
may ﬁcquire a similar lack of concern for the
health hazards presgnted by chemical reagents.
Assigned research iﬁto the actual health effeczél

of chemical reagents to be used in laboratory

work should be an important part of any

8-10
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. laboratory project.

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 presentia

greater danger to the user may be ignored.

cInstructors whorare involved &Sn-purchasing

chemicals for science laboratory use should

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
wili supply and which contains relevant inferma-

tion about the physical and toxicological

1 properties of rhe rthemical. Frequently the

.”material.safety;dara sheér,will,contain.infnrma-

tion about minor components or impurities that
is lacking on the” label.

There are no laws or regulations that re-
quire a manufacturer or supplier to furnish a ¥
material safety data sheet for his or her

product. However, most of them will do so.

8-11
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PPLITANTN

A typiﬁal material safety data sheet is
presented in Exhibit W-8-3 in 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 chemiéal. Exhibit 8-1 presents
a typical diagram. This diagram is based on a
hazard identification system proposed in the

publication Recommended System for the Identi-

fication of the Fire Hazards of Materials pub-

lished by the National Fire Protection Associa-

1 tion (NFPA 704-1975)

"The diagram is divided into four segments.
The top segment indicates the flammability

hazard; the Jeft the healrh hazard: the ripght

"-thswrea:tivityf‘ﬁrhezbottnm:segment,is.used.to

identify any-special characteristics that the
user should be aware of. For example a W with
a line through the middle indicates unusual

reactivity with water. Oxidizing chemicals are

identified by an 0XY in the bottom segment and

radiation hazards are identified with the

radiation symbel.

F——

8-12 »
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The degree of each hazard is indicaged by

"a number in the apprbpri;te segment. The_num—
ber scale ranges from O 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.

.]thé4health1hazardﬂdesignationereferuonly
to the immediate, acute effects of exposure to
the chemical. The chronic, long term“healfﬁ .
effects are not taken into account.

For the health hazard category, the left
segment, the numbers have the following ﬁean—
ings.

A 4 dndicates rhat a few whiffs of the gas
or vapor or Skin contact with a small amount
could causeréeéth.‘!Only'special protective
clothing designed specifically to protect
against this particular hazard should be 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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- apparatus.

entere& with extreme care. Full protective
clothing and self-contained breathing equipment
must be worn in areas where an exposure is
1ikely.

| A 2 indicates that the material is
hazardous to health, but that areas may be

entered freely with a self-contained breathing

. A 1 indicares that the material is
only slightly hazardous to health.

A.O indicates that the materiai presents
no greater health hazard under fire conditions
than ordinary combustible materials.

Exhibit 8-2 presents the explanation of the
mmber scale for flammability and reacriviry dn ]
28dition to hedlth hazard.

.. .All chemicals and solvents, especially J
those with hazard ratings of 2 or higher in
aﬁy category, should be carefully controlled;
well labeled, properly stored, and discretely
nad P;Tﬁrbff HBawc.npm ke hamd1ad @afely {f ol
their hazard properties are understood and

precautions are heeded.
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-] “an Identification System for Occupationally

| National Institure for Occupational Safery and

: "RecommendedPSystem for the Identification of

{ "Federal Hazardous Substances Act Regularions,'

4 U.S. Government Printing Office, Washington, D_.C.]
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NFPA HAZARD CODING SYSTEM

EXHIBIT 8-2.
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

HANDLING GLASSWARE NO. 9
METHODS Lecture and Discussion LENGTH 30 minutes
PURPOSE Emphasize the need for establishing proper procedures

for handling, storing, and disposing of glassware
in the laboratory.

- DBJECTIVES Epable the teacher to....

"% wd)w ~List 5 -vrecommendations for the safe storape
-0of laboratory glassware.

2) Discuss factors to consider in selecting
. : glassware for the school science laboratory.
y 3) Use proper procedures for cleaning, cutting, and
‘ disposing laboratory glassware, as well as other
handling techniques.

. SPECIAL .~ Borosilicate .glass
TTERMS " "Contaminant—free glass
- Boda-1ime glass

INSTRUCTOR Lesson Plan Chalkboard, Chalk, Eraser
MATERIALS Slides Projector (35mm) and Screen
TRAINEE

. MATERIALS Note-taking

4387<
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LESSON " NO. 9

NOTES | " INSTRUCTION

INTRODUCTION
One of the most common materials of

construction in the high school science labora-
tory as well as any type of science-laboratofy
is glass. The great majority of containers
Material of construction used in science laboratories are made of glass.
Glass is ap excellent material of construction
N , ' ‘because it is velatively inexpensive, highly
| . resistant to chem;cal attack, easily cleaned.
and non-contaminating. Glass has one big
major disadvantége that counterbalances all of
its advantages in the science laboratory.
Disadvantages of glass It bredks very easily. When it breaks, it

produces extremely sharp edges and points

- 1 Which yeadily cor homan rissue.

9-3
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Cracked pieces

Storage

Recommendations

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 cartons are being opened.

Upon receipt each carton of glassware

should be opened .and ihewglass Jdrems examined

for cracked or nicked pieces. These pieces,
if not replaced, may fail during use at some
later date.

Special attention should be paid to the

storage of glassware. Glassware should be

" stored in d weli~l1ighted area on sheives

designed for thie purpose. ‘The -edges of the
shelves should have a rim of sufficiemt heigﬁt
to prevent the glass pieces from falling off
the shelf. The following recommendations, if

implemented, will provide a safe giass storage

NIRRT A - e 1

ared.
" (1) Light pieces of glassware should be

stored on upper shelves and heavy pieces on

9-4
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Mca {1972)

i

‘:i

“stored in a horizomtal position, =nd mo o

lower shelves.

(2) Tall pieces of glassware should be
stored at the back of the shelf and short
pleces near the front.

(3) Glass pieces on the highest shelf
should berreachable by all parties without
resorting to a stepladder or stool.

7 {&)."Glass Tods and tubing should be

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.

. .SELECTION .OF GLASSHWARE o |
.There are many .factors Lo‘con§ider when . k
wselecring ¢lassware for laboratory needs. ~Some 3
of these are:

7-(1) The purpose of the glassware;

(2} The quaiity of glass required; -

S0y The accst., .
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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Soda-lime glass

| Borosilicate glass

- composition and thermal treatment. 'In the high

chemical properties. fhere are thin, inexpen-
sive sqda—lime-glasses which can be thrown away
after a singlé use, and there are expensive,

pure silicon dioxide glasses for corrosive, high+

temperature applications.

Iypes‘of Glass

There are many different types of. glass.

They are differentdated by -~their chemical

school science laboratory there are two glasses
that are important: Soda-lime glass and
borosilicate gla;s. A typical soda-lime
composition is silica - 72%, soda - 15%,
magnesia - 10%, alumina - 2%, and miscellaneous )

oxides — 1%. 3Borosllicate glass is Tormed

I

by the addition of borom oxide (B,04) 1o a
soda-lime mixture. The glass thus formed
has excellent chemical and heat resistance.

The common laboratory glasses - Pyrex and

Vdaae . nvrn bowvooadMirnabro emlomasn "
: . . Co KRR ot - v

Corrosion Resistance

Silicate glasses are affected to some

9-6
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Glass-corroding
reagents

Failure of glass

Smich (1971)

Cxid b i

degree by most laboratory solutions. The fol-
lowing glass-corroding reagents are listed

in decreasing order of effectiveness:
hydrofluoric acid, sodium hydroxide, sodium
carbonate, ammonium hydroxide, phosphoric
acid, and sulfdric acid. Hydrofluoric acid
and hot phosphoric acid are so corrosive to

£lass. rhat they should never be put ia glass

containers.

Thickness
Glass apparatus comes in varying thick-
nesses for various purposes. Where thicker

glass is reqnirad, in vacuum and pressure

applications, it should be wused.

‘Bpecidl "Precautions

‘Fatidier, it was mentioned that.incoming
glassware should be inspected for scratches
and nicks. The féiluré of glassware is almost
always initiated at the surface of the glass.
lgégli;é& imﬁgclgifiom sharp objects, scratcheg,

and localized heating can all put extremely

high local stresses on a glass surface. Total

9-7
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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 laborarories involves glass rods or
tubing. Tubing and rods are readily cut by
making 3 straight,‘clear mark on the glass
surface at the place where the glass is to
Persénal protection be cut. The individual doing the cutting
- should be wearing leather gloves and eye
Protection.’ The Yod or Tube is pracped 4m

| Hoth “hands. one on ‘each side nf the score
1 Cutting techniques

K

wmark., and the thumbs are extended and plaéed
against the plass tubing or rod opposite the
score mark. The rod or tubinpg should be bent

toward the body thus putting the scored sur-

e ek fad s e dhadp LR et 2 0 L B

L R )

face in tension. The rod or tubing should
break cleanly at the score mark. The cut

ends should be fire polished to eliminate

9-8
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Lubrication of tubing

any sharﬁ edges.

Cutting glass tuhing and rod is
basically a very simple hut verv danpgercus
procedure. The hands must be protected very

well if injuries are to be avoided.

Insertion in Tubing and Stoppers

It is very easy to break glass tubing or

T0ds when inserting it into a Tinle bored

into a Tubher or cork‘stﬁpper. Before anv
tubing is inserted, care must bhe taken ta
ensure that the hole in the étnpper iz bhared
to the correct size. Glass tubhing will not
penetrate a stopper just because the stopﬁer
has a hole in it. The diameter of the hole
should be .slightly smaller thaﬁ the diameter
of the giass rod or tubing# If there i5 =
large size disparity, excessive force may be

necessary to force the glass piece through the

.stopper. When excessive force is used is

when trcuble iz highly likely to ocenr.
Glass tubing should be lubricated with

water or glycerine before insertion into the

rubber stopper. The individual doing the

ced from

du
Reproc  iabie copy-

pest aval
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-

LESSON

NO. 9.

NOTES

INSTRUCTION

Sonbedai

insertion should always wear gloves, prefepably
leather gloves. All forces used to insert the
tubing shouid be directed along the axis of
fhe 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-
cautions discussed above should be observed. -
The glass shauld be lubricated béfore insertion
into the rubber or plastic tubing. The
rubber tubing should be cut at an angle before
the inéertion of the glass piece. The angled

cut allows the rubber to stretch more readily.

_Cleaning of Glassware

.. For most high school science experiments,
laboratory glassware can be effectively cleaned
by using aﬁy one of a number of laboratory
detergents available for that purpose.
Nlocauara thar de =ht nonraninarad with 2 hawdd
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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may be necessary 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-

. | ‘nants. from the glass surface. :.Glassware which

is 1o be acid-cleaned is ¥irst washed with a
detergent solution as was discussed above.
The glassware is then soaked in a sblution of
sodium dichromate and sulfuric acid. The
soakiﬁg period may vary depending on the

exact purpose for which the glassware will»be‘

;:innseﬂ-9;A£ter the vompletion of the soaking
“step,; “the pisssware s rivset with tap water

{ -and distilled water, and allowed -to adir dry.

Other acids, concentrated nitric and
concentrated hydrochloric, can be used to
repl;ce or supplement the sodium dichromate-
;sﬁif;;ié ;Eiézéiéanér where necessary. The
instructor must rea}ize that the acid cleaning

procedure can be extremely dangerous to the

e e de

9-11
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students and to the building fixtures.
o Sﬁudents using this procedure must wear
Personal protection the full complement of required personal
protection: 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
of concentrated acid into the sink drain
without taﬁing the proper precautions. Any

acid flushed down the drain should be diluted

with copilous quantities of water.

Disposal of Glassware

" Broken glass should be disposed of in a 
specialiy marked container set .aside for that

| purpose. It should not be disposed of in rhe
normal trash receptacles, as janitors and clean-.
inglpersonnel can bé injured by broken glass in
unmarked containers. When breakage occurs the
large olass pianes fan ha ramowved hy cueening
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)

BIOLOGICAL AND ANIMAL HAZARDS NO. 10

METHODS

Lecture and Slides

LENGTH 30 Minutes
PURPOSE |

To.provide an overview aof desirable safety and health practices
in science laboratories that perform biological studies

- <wOBJECTIVES ‘gapple the insrrucror to—

"7 '1) Recognize sources of hazards in the biological laboratory

" . 2) "'Develop evaluation (measurement) techniques for
microbiological hazards

3) Design safety and health program designed tc minimize
these hazards -

... SPECIAL Microorganisns
SR L "Piper
CUTERMS TR
Inoculating 1oops
Embryomated
Pathogenic
INSTRUCTOR
MATERIALS _ .

. ~

Projector (36mm) and Screen
35 mu slides

TRAINEE
MATERIALS

Note-taking

10-1
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Phillips (1971)

R
s e

R

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

- hazard ro persans performing biologic experi-
4 ments. ™ Working with them requires special

4 handling technifques and may require specialized

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-
.mentarion offers a unique .and interesting
‘Jepyning experience for “the student, and “when
propeyly conducred .can be very dinforming..and

| exciting.

10-3
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Phillips (1971)

- |of laboratory infection cases for which the

OCCURRENCES RESULTING IN
ACCIDENTAL INFECTION
In approximately 80 percent of all labora-
tory-acquired infections, the éause is unknown.
It requires such a minof mishap to release
pathogenic microorganisms into the air that
pioning down. the exact time and operation re-

sponsible may be impossible. In the 20 percent

causes are known, there are five causes wnich
appeared most frequently. These are:

(1) Oral aspiration through pipettes;

(2) Accidental syringe incculation;

(3) Animal bites;

'{&) Spray “from syringes;

(5) Centrifuge .accidents.

Uther common cuases of laboratory—acquired
infections are cuts or scratches from comtaminated
gléss&are,_cuts from animal autopsy instruments,
land the svoilling or drooping of pathogenic cul-:
tures on floors or table tops.

Laboratory aercsols which enter the body

through the respiratory tract are known to be

10-4
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ey

sources of infeﬁtion. _Spray>from syringes,
centrifuge 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
-microorganisms is contact with Jdaboratory anis-
mals. Laboratory animals transmit pathogenic
microorganisms to humans by bites, scratches,
generation of aerosolé; contact with the animal,.
and contact with a contaminated cage or bedding.

This infqrmation is presented to form a
basis for proper handling of pathogenic organ-
isms. It s strongly recommended that pathe—

LZenic organisms not be introduced into .a SCEOOI.;

science'léboratory experiment. Tt is recom-
mended that only sterile biclogic fluids and non
pathogenic microorganisms bé obtained from repu-i
table scientific supply houses.

If laboratory ;nimals are to be used, they§
should be obtained through licensed experimental

animal suppliers and should be housed and

13-5
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fection during experimentationm.

cared for so that they will not acquire in-

10-6
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INFECTIOUS AGENTS

Nearly ail 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
. more diseases than the-  few listed.. There is -
no group of microroganisms that does not contain
some pathogenic members. Consequently experi-
mentation which may involve microorganisms

either directly or indirectly must be strictly

contrelled.

10-7
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|collected from the air through the use of a !

J1Eashion For 1dentification amd quantificatinn.

EVALUATION OF MICROBIOLOGICAL HAZARDS

Like other aerosols, miecrocorganisms can be

number of air sampling procedures. Microorganismg
can be collected by impingement in 1i§uids, im-

paction on solid surfaces; filtration, sedimenta-
tiom, centrifugation,'and'electros:atis*precipi£31

tion. They- must then be cultured in traditiomal

tid

T ST

10-8
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i

Jaberatory;

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 precautions must be

.observed.

{1) WNo food or drink should be étored,
taken.into, or consumed in the laberatory;

(2) Only authorized employees or students
should.be'allowed in the laboratory;

(3) Students and instructors should wash

1 their hands thoroughly before leaving -the

(4) Smoking should mot be permitted imn
the laboratory;
(5) Extraneous items such as books, coats,

and umbrellas should be left outside the

| iaboratory;

(6) Protective clothing should be worn

where necessary, and should be carefully disposed

of.

10=-9
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s T

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 below.

Pipetting
The greatest hazards of pipetting are

(1) the production of aerosols, (2) accidental

~ {.dngesrion of fluid, and (3) contamination .of
;_the;mnuthpiece- Hazards (2) .and (3) .can be
{ remedied by using -a pipetting bulb or other

4 device available. ‘The mouth then does not have

to be anywhere near the pipet. If one of these

I devices is not available, the pipet should be

Al =Y e i e e b - K. P <+
T o

FALpEeE Wabll ClTLeL D ITll Ul _lipeae LUNEL Uao
the mouthpiece. Plugging the pipet with cotton

is recommended even if a pipetting device is

used.

10-10
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C+l 1.y -recedving:liquid.  Immediately after use von— |

. production.

) orevent them from bumping the syringe.

. be used for work with pathogenic organisms, If

Pipets should be handled carefully to
minimize the hazard of aerosol generationm.
The pipet should never be used to bubble air
through a contaminated liquid. Liqﬁid 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

taminated pipets -should be immersed in a
germicidal solution, and then autoclaved before

reuse.

Syringes

... The hazards which are common to syringe use

are (1) zccidental inocilation, znd (Z2) serosol -

Accidental inoculation must be carefully
guarded against. If animals are to be inoculated

care must be taken to restrain the animalc and

Only syringes with locking needles should

a non-locking needle should happen to come off,

10-11

AU



LESSON

NO. 10

NOTES

INSTRUCTION

a very hazardous aerosol can be generated.
Ideally, dispos§ble syringes with a perma-
nently affixed needle should be used. Excess
liquid or air bubbles should be expelled
vertically from a2 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 traasfer ome
1iquid to another, the tip of the syringe should
always be placed below the surface of the re-

ceiving liquid before a liquid is discharged.

| After use, syringes should be placed in a con-

tainer of disinfectant and then autoclaved.

© “Students ‘and "instructors must take great

{ care when manipularing syringes... The thand

should never touch the needle and hub or the

shaft of the plunger. These areas are often

| contaminated in normal use.

~

‘ Inoculating Loops

Incculating loops must be used with care.

The film held by a loop may break and cause

10-12
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"loop may cause a liquid to spatter when it is

tilizatjon of the material before the flame

substantial atmospheric contamination. A hot

inserted into it. When a contaminated loop is
inserted into a flame for sterilizatiom, an

aerosol may be generated by boiling and vola-

can kill all pathogenic microorganisms.

coidgqudd rultures should mever e agitated
by inocﬁlating loops because of the possible
production of aerosocls., 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 cocling,

Whenever inoculating loops are beilng used,

_wt

any actions that might result in the generation
of an serosol — jerky movementrs, -shaking .of she .-

1oop, agitating liquids — mmust 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 shoul& be carefully inspected for
cracks and flaws before use. ' The inside of the
-metal centrifuge cup should be inspected for
1 roughness also before use. One way of m&nimizing

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

{-effects of the breakage.

‘Handling Embryonated Eggs

Eggs that are infected with viruses can be

extremely darz~rous. ‘The inoculation procedure

o

s mw | itself can generate ,a hazardous aerosel 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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20 CFR 1910.145(3)

‘with a small open work area or with a totally

filter before it is emitted te the atmosphere.

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 microorganisms. They may be designed
enclosed work area. Air velocity arross the
open face should be greater than or equal to
ZOd feet per minute. All air exhausted through

these cabinets must pass through an absolute

It is recommended that all operations involving
pathogenic organisus be performed in a safety

tabinet.

Signs

"'The Occupational Safety and Health Adminis-
travion (USnA; of the U.5. Depaciment of Labor -
requires the posting of a biological hazard

warning sign to "signify the actual or petential

10-15
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presence of a biohazard and to identify equip-
ment, containers, rooms, materials, experimental
animals, or combinations thereof, which contain
or are contaminated with, viable-hazarAOus
agents."

The term 'biohazard" is defined as meaning
only those infectious agents which present a
risk or potential risk to the.wéil-being of man.

Exhibit.1012.presents rhe recommended bio—
hazard warning sign. The symbol design must be

colored a fluorescent orange or orange-red color.

The background color is optional as long as it

presents sufficient contrast to the symbol.

| Blood Lettinpg Experiments

-

; . Experiments involving observatien of human

blood cells or blood typing necessarily require

a source of human blood. Blood letting experi-

| ments can be very safely conducted if the

! Fallowrine xalec ard fiollowed, . o
(1) Conduct the blood letting experiment

in a neat, clean and sanitary facilicy.

(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 wich sterile, dis-
posablé lancet. |

“(3) “Hold finger over a2 clean microscope

.j.8lide and det blood drip onto slide making .sure

there is no contact of the two.

(6) Cleanse finger wiéh alcohol again upon
completion of sampile collection.

(7) Hold sterile gauze or cotton on area

until bleeding stops or about 3-5 minutes.

1f these few suggestions are followed, a

'f;ﬁa@eandvhealthy,lab experiment manubﬁ.conduczed- §

Miscellaneous

When tubes containing cultures are agitated,

| care should be tdken 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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Everett (1975)

Jopre feet X bl 4D wdAad LTIV e

4 procedures are recommended -even with non patho- j

IEDUNY RN FU3 PUSIERRIC  S it ] . [

Care should be taken in handiing culture
tubes and petri dishes that are stored in
incubators, refrigerators, and freezers.

Broken tubes or dishei in any of these storage -
devices can result in rapid dissemination of in-
fectious aerosols. It is a good practice, if
possible, to place glass culture containers in

a secondary,>unbreakable container.

If pathogenic microorganisms are golng to
be used in .a school science laboratory, there
must be some facility for sterilizing or disin-
'fectingllaboratory equipment. All material used
must be sterilized even if it is.going to be

disposed of. Sterilization and disinfection

| genic organisms. .Heat is considered to-be the
f most effective sterilizing agent:"éome gases cam
be used for sterilization purposes; but they re-
quire careful handling and may present dangers
themselves. Liquid disinfectaucs or germicidal
agents generaliy nave iimiteg errectiveness aad

should not be relied on for complete steriliza-

tion.

10-18
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ANTMAL CARE AND HANDLING

i
i

i All animalé used in experimental research
;hould be treated in a humané fashion. The
%nimal care facilities should be kept clean,
%ermin sﬁould be controlled, wastes must be re-
!

moved, and the concentration of pathogenic
%icroarganisms kept rto a minimum.

raAnimals can rontract diseases from 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 stay

away from them if they are infected with any

disease—causing microorganisms.

Conversely human ‘beings can contract

Anummerons diseases .from infected :animals. . In—

| fected animals can transmit disease to healthy

animals. Any animal suspected of ?eing ill

should be isclated from other animals.
_Arimals shonldfbe handled very carefully.”

Students and imstructors should never place their

bare hands in an animal cage. Gloves should

always be worn when handling animals. Cages

¢
3
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should be sterilized before and after placing
animals in them. All feeding devices and
bedding materials must be sterilized as well.
Access to animal care facilities must be
strictly limited to those individuals directly

concerned with their care.

10-20
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. EXHIBIT 10-): MICRQORGANISMS AND THE DISEASES THEY CAUSE

Microorganism

Bacteria

Viruses

Fungi

Rickettsiae

Protozoa

10-22

Human Disease

Diptheria
Tuberculosis
Rheumatic Fever

" Pneumonia

Chicken Pox
Measles-
Mumps
Poliomyelitis

Athlete's Foot
Systemic Mycosis

Typhus

A Fever
Rocky Mountain Spoitted Fever

Schistosomiasis
Malaria

Giardiasis

<3i<



EXHIBIT 10-2: BIOHAZARD SIGN

CAUTION

Visitors and Personnel not Assigned to this
Area Contact:

Ext: Befare Entering.

10-23
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250) .

VENTILATION o NO. 11
METHODS  Lecture and Discussion LENGTH 30 Minutes
PURPOSE To provide general information about the characteristics,

requirements, and testing of laboratory ventilatiocn.

..-“Enable the teacher to:

B b N .Identify the principal elements of a local exhausi
ventilation system. ‘ '

2). Inspect the present system: in the school laboratory
in order to determine its efficiency.

3). Recommend needed improvements to school administrators.
- -A\&:SPECIAL i docal exhaust wentilation " .Make—up air
T JERMS - . . Face velociry 7 . .Threshold.Limit Values {TIV)
' © Y Yelometex ' -

o

Direct-reading meters

INSTRUCTOR _
MATERIALS 1esson Plan . Projection Screen
Slides Chalkboard, Chalk, fraser
'35mm Projector TLV Rooklets, when available
TRAINEE
MATERIALS

No te-taking
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. fonstirute a simple arrangement. In newer

'“fbuiiﬂings'touQEQXfair-handling-systems‘are

» distribute nndesirable gas or vapor spilled
.,1bt released in the laboratory area unless effec— 3

- ftive isolation and local ventilation are provided.]

INTRODUCTION

Heating, ventiiation, and air conditioning
systems are integral parts of school building
desizgn and are often much more suitable for
Frdinary classrooms than for 1aborato£ies. In

Fn older school, steam radiators and window sash

lcormonly utilized.

In recent years energy conservation cbject-
lives favor recirculation of building air with
minimal exhaust of fresh air intake. A

central ventilation system may function to

Local exhaust ventilation taking suction as
ear as possible to the source of release con-

,

stitutes the most energy efficient as well as
aas it effective mpans ¢f costrel. Lahoratory
fume hoods and ventilated cabinets are commonly

litilized in laboratories to achieve local re-

moval., Conversely, the task of dilution or

11-3
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P

Exhibit 11-2

) Al BB

;’ 4. "To Temove heat and humidity generated

replacement of contaminated air by sweeping with
large amounts of fresh air may be difficult,
{slow, expensive, and energy wasteful.
This discussion will be primarily addressed
to means of achieving effective local ventilation
within the laboratory. The obﬁectives of such
ventilation systems are:
l. To remove flammable vapor or gasAandl
-thus reduce the possibility of fire or
explosion;
2, 7To remove toxie gas, vapor, or dust
and thus reduce the possibility of
harmful effects.

3. To remove undesirable odor even though

1 it may be rélatively haruless.

in the laboratory {or shop).

LOCAL EXHAUST VENTILATION

- . A typical local exhaust ventilation system

jeconsists of three principal elements: a motor

driven blower, ductwork to and from the blower,

and a hood or enclosure at the séurce of the

e o

11-4
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Face Velocity

Exhibit 11-1°"

- -

conﬁaminant. The entire 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.

/_f“Laboratozx Hoods

The laboratory hood, usvally purchased
from a manufacturer of laboratery furniture, is
the enclesure which 1s expected to capture all
|gases or aerosols released by materials placed
within it or operations performed in it. Capture
depends upon. face velocity, but can also be af-

]fecred by the hood location in the room .and

“Jnthgxtzztexnalqiantors:sucbﬁas.peqpie passing

by the hood. The face velocity or average speed

of the air entering the open face of the hood
4
should meet the following criteria:
Law £5 Moderate hazard 100 feet pax min,
Moderate to Higg hazard 156 " "

Face velocity 1s 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 welocity 1s needed, the
hood sash should be partially closed. In fact,
Velometer

with a velometer to measure face velocity it is
feasible to mark off sash positions for various

face velocities. If readings are comsistent 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

lplywood or rigid plastic may be hung over one

side to reduce the area of the opening.
"Hood efficiency is also dependent on . place—
ment in the laboratory. 7If the hood is located

close to a door, drafrs will often.cause. serious

Problems with the airflow patterns in the hoods.

Even the disturbances in air flow patterns re-
sulting from people walking past the front of
the fume hocd can reduce the efficiency of the

hood.

11-6
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|Blowers

blower,rproperly selécted for delivery and pres-

Sure

roof so that all interior ductwork is under neg-

ative pressure.
should be directed upward with noe obstruction
C

© Isu

{shoula be fairly remote from air conditioning

be located outside the building, usually on the

equipment or other air intake so as to avoid

recycle of the hood exhaust,

M
switth =t the hood served and'a"ﬁiictfliﬁht‘éhoﬁlé

Each hood is preferably served by its own

drop characteristics, All blowers should

Discharge from the blower(s)

ch 25 a wearher cap. Discharge locations

Motors driving exhaust blowers are usually

outside of the air stream, hence are not required

to be explosion proof but should be ,weathéxaiigbta
Earh blower motor should be. controlled by & ]

show when the hood is on.

|Duc twork
Ductwork for laboratory 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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T Direct-reading Meters

Joints should be tightly made and cemented so
they dq not leak. Sound deadeﬁing may be needed
in metal hoods to reduce noise.

Manifolding of ducts from two or more hoods
is sometimes done so that a single blower may
exhaﬁst several locationé. This arrangement is
a little less expensive to install but is more

costly to operate, Design of the manifold is

“ Jrather complex and proper balance of air 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

Periodic testing and maintenance arte <vital

:to continued effectiveness of a ventilation

system. Face velocity can be measured with any
one of several types of direct-reading meters.

For an average 4 to 6 foot wide hood, veloéity

., |measurements ghould be made at 9 locations, 3

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

18 230<
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Make-up Air

- {by corrosive pases or -vapors. -Regular iﬂspet:titu:rJ

and lvbrication are Tequired.

|to plugging by dirt and dust. They should be in-
{down {he'ttéss—sectienal area -of the duct and Te—/
.ﬁduces.theiair.klow- Ducts which have holes fxom

corrosive atids will allow the infiltration of

fof air pulled throught the hoods, Corroded duct-

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 c¢leaning,
or other factors have ;pset the draft balance.

Too much material or equipment in the hood can

affect flow. Sometimes blades are eaten away

Other causes of poor hood performance are
plugged ductwork and corroded ductwork that has

leaks in it. Horizontal duct runs are susceptibld

spected and cleaned regularly, The dirt cuts
™

o

\

large quantities of air which reduces the quantity

work should be replaced immediately.

Alr cannot be exnausted uniess 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

<3i<



LESSON

NO.

NOTES

INSTRUCTION

due to the increased pressure differential, re-

sulting from inadequate air infiltration(make-up

‘lair). Likewise, a hood sash should not cut off

all entering air, éna 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 which contains a granular medium on

*‘fwhich is absorbed titanium tetrachloride. When

alr is passed through the tube, the moisture in

the air reacts with the titanium tetrachloride
to form hydrochloric acid smoke. This "smoke"
can be irritating to the eyes, nasal passapes

and skin. Smoke tubes are most dseful in visual-

'~m;iziﬁg flow patterns. rﬂheymcan,ﬁé used znuneasure‘
face velocities dy timing the rate vf fiow over - i
1a knnwu-distante;~butwthis~is-a"v217~t1ude“methqd*

‘of velocity estimation,

There are no other recommended techniques
for rapidly determining 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
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TLV

ACGIH

control and possible exﬁosure to harmful sub-
staﬁces.
Low face velocity readings can indicate that
the blower is not functioning properly.
THRESHOLD LIMIT VALUE CONCEPT
Through experience and animal testing, reas-

onably safe concentrations in air or threshold

- Nimit values {TLY) bave been established and

‘Ipublished by the American Tonference oI Goverm

mental Industrial Hygienists. These time weight-
ed average concentrations are expressed either as

:parts per million parts of air by volume (PPM) or

cise but are used as guides in evaluating or

lcontrolling exposure of workers to contaminants

Jin plant situations including laborarories. Thus

Wa"ldW“jtV'wodIB mean that the material is toxic

and inhalation should be aveided or limited, Tt
should be noted that about 450 TLV's have been

,incorporated into regulations of the Occupational
Safety and Health‘Ad;inistration (OSHA) . ‘
Basically the function of the laboratory hood or

any other local ventilation equipment is to

as milligrams per cubic meter., They are not pre-

b

11-11
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|harmless concentration in the exhaust system.
much higher than-the TLV, it follows thatr vent— Q

" 1ilation controlling the toxic ‘hazard will always

lover a substantial table area, can evaporate

|must be carried away and may cause the ventilatiow

capture gases, ﬁapors, and dusts so thét person
werking in front of the hood will not breath a -
concentration higher than the TLV. If this is
achieved, the concentration in the room will aiso
be below the TLV, '
FLAMMABLE SOLVENTS

Many materials can form flammable or even
explosive mixtures with éir, but ‘a dangerous
concentration can be prevented by effective local
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

Since the lower flammable limit is always

preclude a flammability hazard.

A solvent spill, spreading volatile liquid

rapidly forming a large volume of vapor that
. N o !

system to be overtaxed. To reduce the potential

for a dangerous spill, amounts of flammables in

11-12
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in it. This should bée avoided since it prevents

the blower is not running, no vapor is being re-

use should be kept at a2 minimum and smal_l con-
tainers should be ¥equired. If work with volatile]
solvents 1s carried out ahove a safety pan,

(metal, plastic or other appropriate impervious
material), the spread of vaporizing liguid will

be limited in case a glass vessel breaks,

© .- HOOD MISUSE o
The 1aboratory hood is too often misused by
storing toxic, flammable, or odorous materials

P .
proper use of the hood and may obstruct proper

flow of air through the hood. Furthermore, when

- dnpved and there is-no protection. - If a five

“Yshould perur in a clottered hood, exringnistment

may be TIfticdlt or lmpossThle. ]

School laboratory hoods are designed for
zeneral purposes only and should not be used for

such specialized operations as perchloric acid

use, highly toxic materials, pathogenic organisms
o radiocactive 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
are kept, Often this is an unventilated interior
room and the cdor level is but an indication of
the presence of flammable or toxic contents.,
Exhaust ventilation should be installed in
the corner most remote from the door. For a

small storercom of 1000 cubic feet (30 cubic

hmerers) a blower of 200-390 cubic feet per

minute rating should run continucusly.

11-14
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1 3. 'Code of Federal Regulations, Title 29,

o ations in Safety in the
2. o Lhemical Iaboratory, Wol. 1. -American
3

REFERENCES

1. American Conference of Govermmental Indus-
trial Hygienists: _TLVs, Threshold Limit
Values for Chemical Substances and Physical
Agents in the Workroom Environment with
Intended Changes for 1975. ACGIH, P.0. Box
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S NeYe 210010 --{1971).

- Part 1910.1000 et seq.

4. Code of Federal Regulatioms, Title 29,
Part 1910.1003 et seq.

5., Committee on Industrial Ventilation:

Industrial Ventilation. Thirteenth Edition.
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6. Steere, N.V., ed.: _Ventilation of

TP Chemical Society, Easten, Pennsylvenia 18042
(1974) .
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EXHIBIT 11-1. RECOMMENDED MINIMUM AVERAGE HOOD

IN FEET PER MINUTE (fpm)

FACE VELOCITIES

Organization Routine Hazardous
: Operations Operations
American Chemical Society (ACS) 100 125-200
American Conference of Governmental :
Industrial Hygienists (ACGIH) 100 150
Amer{ican National Standérds
Institute (ANSTI) 100 150
U.5. National Institute for
Occupational Safety and Health
{(NIODSH) 100 - A50

U.S. Occupational Safety and.
Health Administration (OSHA)

150 (average)
125 (minimum)

11-16
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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
: I

LENGTH 30 ninutes

METHODS Lecture and Discussion
PURPOSE To review simple practical procedures that minimize fire
hazards in laboratories, as well as basic equipment
required to extinguish small fires. ‘
.. T"TOBJECTIVES ‘Enable -the teache¥ €0.---
19 TIdentify potentid]l sources of Tire and explosion
in the school science laboratory.
2} Compare .and contrast different types of
fire extinguishers.
3) Plan a self-educational project on fire preven-
tion in the laboratory.
_ SPECIAL Explosion-proof
- TERMS Fire classifications
“Fite resistant -construction
Safety cabinet
Safety can
1NSTRUCTOR Lesson Plan; Chalkboard, Chalk, Eraser

RESTERIAY G
VIATERIALS

g e © ] PRI N L Y vy N
Fiides . Frojecior! (35mm) ang Saveent.

TRAINEE
MATERIALS

Nete-taking

12-1
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Elements of fire
control program

_severe,personnel injury is very high in the

Jinstructor .should be to reduce the chance .of

luse of proper laboratory procedures; the mainten— |
lance of proper chemical storage facilities and

{the provision and maintenance of effective fire

INTRODUCTION
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
pofential for extensive property damage and

-

science laboratory. The goal of every science

fire to the lowest probability possible;
Elements of a Success;ul fire coﬁtrol

program inéluae adequate and effective education

of individuals, both students and instructors,

in the hazards of fire; instruction of personnel :

b
in the use of fire extinguishing equipment; the

control equipment.
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Purchasing philosophy

R I,T

1much more important.

that only the amount of chemical reagent actually

PROPER CHEMICAL STORAGE
Proper chemical storage is a critical
factor in any science‘laboratﬁry 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.

e

Purchasing philosophies generally require that
materials, be thgy chemical reagents or muts and
bolts, bé pﬁrchased in the most cost-effective
manner, For chemical reagents, cost-effective is
SYynonymous witﬁ large quantity aﬁd,large packages.
Cost should not be a factor in the acquistion of
chemical reagents for the high school science

laboratory. ‘Safety =and health considerations ate -
Safety and health considerations demand

required in the foreseeable future (2 months) be
SEOTEd TN WTEEISAEe™dboratory. Most chemical - 1
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
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Steere (1971)

MCA  (1972)

a legal requirement.

Safety Cans

- ‘Many research laboratories use "safery
cans" for storing flammable liquids. Safety
cans are stainless steel or coated steel cans

designed to minimize the probability of ignitiom

Jof flammable vapors .and avoid the accidental
" {dreakage of a flammable 1liquid comtainer,

jusually glass, which may -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

Jwhich 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.

Purity should not bhe.a crirical factor in scheol
science laboratories. Cost may be a factor, but
the potential fire hazard presented by flammable

liquids should justify the relatively small

4
g
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NFPA No.

30, Sec.

42

additional cost of safety cans.

Saféty cans are carefully designed to pro-

vide prohection against fire., They should not
be modified in any fashion for the purpose of in-

creasing’ the filling or dispensing rate of the
can,
Saféty 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

Jdouble—walled steel construction or of wood.
;They may be eguipped with locks to .secure the

{contents and with plumbing connections which

permit the connection of the cabinets toc a
forced-air ventilation system.

The National Fire Protection Association

bt R T | -~ 1, AT s As TATD ATV aapn &Y 2T
B ' i . - - P ' . LI N e !

use of both wooden and steel cabinets.

According to the NFPA, cabinets should be

designed so that the internal temperature does
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‘Steere (1971) -

29 CFR 1910.106 (d) (3)+

‘|tain specifications for the comstructiom of ]

+

|used for the storage of flammable chemicals be

wooden cabiwets. Teste made by the-ies-Angeles

|wooden cabinets to be at least as effective,

1made of an approved grade of plywood at least

not exceed 325°F when subjected to a ten minute
fi;e test using the standard time-temperature
curve specified by NFPA. The code requires that »
the bottom, top,.doar, énd sideslof steel cab- :
inets be double-walled with at least a 1.5 inch
air spaée between the walls,

NFPA 30 and the OSHA regulations also con-

.Y
‘Fire Department have shown properly comstructed i

and in many cases better, than the steel cabinets.
The NFPA specifies that all wood cabinets °

‘'used for the storage of flammable liquids be

one inch thick with joints conscructed‘in:a
certain-mammer. The-Los Angeles Fire Bepartment j
specifies that wood cabinets used for the storage
of "dangerous chemicals' be constructed of wood

at least two inches thick, and wood cabinets

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 storagé cab-
inet.

A flammable liquid is any liquid having a
Flammable liquid 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
Combustible liguid a flash point ar or above 100°F.

Flammable liquid cabinets provide a con-
venient method for storing flammablé and toxic

chemicals when a central storage facility is not

lavailable.

‘Explosion—Proof Refrigerators
“Refrigerators are common accessories in
|schonl science laboratories.. Refrigerators are
lused to store biological materials as well as
highly volatile chemical reagemts. Highly

= volatile organic solvents must not be stored
FIUINT el Bl o DR s #ﬁzﬁﬁhwgﬁéﬁdﬁ¥ﬂmaaﬂ¢ﬁq¢ﬁ refrigerators. Manv s
refrigerators have exploded when flammable vapors

have been released and have been ignited by a

spavking thermostat.
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7 'an‘uhs:e‘flammabIE'vapurs can “be present om the

el i

Refrigerators for flammable liquid storage
in the laboratory are available in two special
désigns - "explosion-proof'" and "explosion-safe'.
In exploéion—proof refrigerators, the electricai
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

Voutside,of the unit- Explosiomsafe models have
no Iignition sources on the inside but are not
|suitable for use in areas where flammable vapors
can be present on the‘outside. The latter is
less expensive and is usually adequate for a
school laboratory.

Standard domestic relIrigerators cannot be
satisfactorily modified to be safe for flammable

:?

-{1iquid stoTage.

Storage Rooms for Flammable Liquids

School science laboratories sometimes have
epecislly buile roows or special buildipge fur |
the stroage of flammable chemicals. A special

isolated storage room is recommended for labora-

tory facilities that stock over SO‘gallons of

12-9
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flammable 1liquid. 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

1f1ash points below 100° are stored. The exhaust |

|rate should be one cubic foor per minute of ex-

haust per square foot of floor area, but not less
than 150 cubic feet per minute. The intake mﬁst
be located within 12 inches from the floor.

OSHA regulations require. that inside storage

rooms have at least one clear aisle with a mini-

: rmum“width“of'thrEE‘feet- ;

] The exit(s) for the inside storage room
{must beé clearly marked and not Plocked in amy way
OSHA regulations or NFPA30 should be consulted

for other important design factors.

RTRR RYTTNAITSHERS

I3

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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Claésesrof Tires

A i

fires are those which occur in ordinary combus~— |
'fueled by flammable liquids - gasoline, mineral

] fires are those fueled by combustible metals

Class A, Class B, Class C, and Class D. Class A

originating in electrical equipment. Class D

|to indicate which classes of fires they can be

used to extinguish. The labels on extinguishers

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 1s 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:

1

tible materials including wood, paper, cloth,

and plastics. Class B fires are those which are

spirits, alechol, etc. Class C fires are fires

caitln

r

such as sodium potassium and magnesium. 1
Fire extinguishers are Jabeled with-an A,

B, C, or D or any combination of the designations

G

also contain directions for their use. The
instructor and students should be familiar with

the operating instructions for all fire extin-

12-11
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nearby surfaces.

f?or Jdrzer Class & fires; either BC vx ABC ~dyy

e e ;o el

guishers in the laboratory.

Class A fires can be extinguished witﬁ
water, dry chemical, or haiogenated hydrocarbon
{halon) portable extinguishers. The ABC dry
chemical unit 1is extremely effective and is pre-
ferred. Water may'also be quite adequate and

avoids the undesirable deposit of powder on all

Class B fires can be extinguished by car—
bon 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.

chzmicalrextinguishers are hipghly effective.

Class T fires, in electriczal egoipment, cam i
be extinguished by carbon dioxide, halon, or ‘dry
chemical extinguishers AFTER THE CURRENT HAS BEEN
SHUT OFF. Water should be avoided because it is
ja 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 criti-
cal.  They must be near enough to procure and
use ﬁithout delay - generally 56 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
force for the contents of the extinguisher.

Nearly all commercial extinguishers have pressure

lgauges which indicate the current status oI the

extinguisher charge. Most extinguisher users

| contract out the inspection and recharging -of

extinguishers. Inspectionz of extinguishers are

piay bugis.

-t

by Cpas cogtracior, and

{

those that require recharging are recharged.
Recharging can be donme on-site or at a

remote location. If the extinguishers are re-

12-13
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1 Fire veactien
{ compoanents

b

(phase Teaction called fire. These are: (1) a

and (3) a source of oxygen. If any of the three

moved from the school or laboratory area, a
reserve supply Bf extinguishers may bé necessary
to maintain protection at the required level.
0OSHA regulations require that extinguishers
be checked monthly to see that they are in place,

their seals are unbroken and they are accessible.

PROPER LABOBATORY PROCEDIRES o
Fire can easily occur in any laboratory.
An understanding éf the nature of fire is essen-
tial if a proper and, adequate fire control pro-
gram is to be established. 1In order for a fire
to occur all of the necessary components that
make up the fire reaction must be present. There
are three components necesgary for the vapor— J
supply of fuel; (2) a source of heat or.ignitian;;
components - is absent, a fire cannot start or

continue.

e L

D B T R LI 5 IPSE
. I P D 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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evaporating flammable liquids.

already been discussed. The presence of oxygen
is, of course, one factor 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 commonly wused ip laboratories .

are indispensible for many purposes. Occasion-

ally they are USed'impfoperly. Tlame burners

must be treated as carefully as any other source

jof open flame and should be extinguished immedi-

ately if flammables are spilled or released.

They should never be used as -a source of heat for

Hot water baths and steam baths can often

{be used instead of burners when flammables. are

involved.

Electrical Heating

Where possible electric mantles and hot-

‘-ﬁiaéés'éﬁoﬂld”bé used whenever a source of heat

is required in the laboratory. Electric heaters

do not present the danger to personnel that an

12-15
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open flame does. They will not, under ordinary

circumstances, ignite hair or clothes.

Hazardous Reactions

Hazardous reactions are those operations
which invelve the combination of two or more

chemical compounds or elements with a resultant

|{fire, explosion, or evolution of toxic or

noxious material. The number of potentially haz-
ardous chemical reactions is considerable. One
manual lists approximately 3500 different chem-
ical reactions as being potentially hazardous.
(NFPA No. 491M, 1975).

Unstable materials are sometimes present in
{laboratories but are ra:ely needed in school
1laboratories. ‘They can decompose, polymerize,
condense,. or ortherwise release energy when such
self reactivity is initiated by heat, catalyst,

or other means.
| Studying and listing all of the likely
Siumpmdesy e srrdans e Tomnsd pln aonra o shig '
manual. Information on hazardous reactions can
be found from the references listed at the end

of this lesscn.

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 prbtecting the

wearer against chemical contact. However, the

ability of the clothing to protect the wearer
jagainst fire must also be comnsidered. TFire is-an1
|ever present danger. Certain clothing materials

lare much greater fire hazards than others. The

polyester fabrics will burn much more readily

than cotton fabric will.

Students should be enceuraged to wear cot-

ton clothing whenever possible in the laboratory..

1

Cotton lab coats provide some protection against

fire. Many of the new, disposable lab coat

1EIabrics burn quite readily 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

9

12-17
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| practive in extinguishment.

operation ¢f 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 proﬁer use of various fire extinguishers.
The local fire department would be happy to

arrange a series of demonstration fires and give

12-18
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SAFETY /N THE SCHOOL SCIEKCE LABORATORY {250}

LABORATORY HARDWARE ' NO. 13
METHODS Lecture and Slides , LENGTH 30 Minutes
PURPOSE To provide a summary of safety and health hardware available
for laboratories
- ~DBJECTIVES " Enable the instructor to —
" 1) FKonow what is commercially available in the
. ) safety products line
"2} Understand the deficiencies in his or "her own
) hardware selection ‘
. 3) Specify speéif.ic items of hardware to improve
a laboratory safety and health program
SPECIAL Satety shower
T‘Eﬁ_‘MS Eyewash Iountain
Spill control package
Grounding
]NSTRUCTOR Lesson text
MATERIALS
, 35 mm siides
TRAINEE

. ~ MATERIALS
)

Note-taking
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Accessory equipment

I N/ Sy |

INTRODUCTION

This lesson covers laboratory hardware
which 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

“which comprises the laboratory itself, sucﬁ‘as4

the electrical system, the lighting system,
and the ventilation system.
Accessory equipment includes- safety

showers, eyewash fountains, spill controel

" packages, fire extinguishers and miscellaneous

safety equipment which might be found in any

science laboratory. Some of this equipment

"has been covered in other sections of this

- mamial.

13-3
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j
Deluge safetry showers

’ -
L

SAFETY SHOWERS

Safet} showers are essential components of
any adequate science laboratory salety program.
If, in any laboratory, the danger of caugtic
or acid burns, contact with toxic.chemical
reagents, or clothing fires exists, safety
showers should be installed for the personnel
of that laboratory.

‘Safgty shower heads must be a non—clegginge
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,

Safety shower valves are of two Lypes,

{1) a self-closing valve which remains open

for about a2 minute each time .it is opened. .and
(2) a full flow ball valve that remains open
until it is closed. Actuating devices available
include pull ch;in, pull rod and ring, and push
=a=rla, Co ! -

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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Shower tests

Shower location

should be ne 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 ne#er be left closed
except yhile work is beiﬁg done on the shower.

Showers should be tested at least every’

’“siX”mnnths”but?preferably'mﬁre often ‘I:r_i‘ensu*re'.ua
.rhat they are functioning properly. -Plumbing
fixtures corrode and some sShower heals plug up. i
In areas where the water hardness is high, the
showers should be checked every month. Regular
tests will reveal any probleﬁs which can then
be corrected.
Safety showers are available from a
number of commercial firms. They are available
“§m a-variety of materials, the wmost Ttommba
being brass, plastic, and stainless steel.

» Safety showers are commonly installed. in
corridors so that they can serve more than one
laboratory. - -The number of showers to be in-
stalled and their locations must be given care-
ful consideration. Large laboratory rcoms may

require the installation of one or more showers
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Sterns (1971)

P

25 ¥ept “from the Ilsborarory entrance. This n

{ pood judgewent as wentioned above. ‘ J

inside the room rather than in the corrider.

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 uéed should have
immediate access to a safety shower. There are
no uniform, generally accepted requirements
governing the insrallation, use and maiptenance
of safety showers. The following specifications
governing shower installation have been reported
in the literature as acceptable for most labora-

tory.situations.

1. Showers should be located no more than

specification obviously has to be modified by

2. Showers should not be located in the
vicinity of electrical apparatus or power outlets

.or panels.

] ¢l

3. The shower locations should be indi-

cated by painted circles or squares on the

floor. This area should be kept clear.

13-6 v
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4. Showers should .be located near floor
drains if possiblé.
| 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 red, or chain
arrangémeﬁt.‘*ﬁhe Ting and triangie'mhst"be ]
large enough to allow the entire hand .to fit
inside énd grasp the ring or triangle comfort-
abl?.
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 1 inch]
diameter minimum.
9. .No individual 3n .the ldboratory should |

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 teo
pro#ide a relatively gentle flow of aerated
water to cleanse the eye of foreign subéténces.

Eyewash fountains come in a nﬁmber of
configurations. They can be free-standing units
or they can be part of an eyewash fountain
safety shower. combination.

Eyewash fountains are actuated by push bars,.
push plates, or foot treadles. They are
equipped with stay-open ball valves so that‘the
fountain user can use his hands to keep his or
her eyes open while they are being irrigated.

The recommended water supply pressure for
eyewash fomntains is 25 powunds peyr sgquare dnch
{psi), =mnd the veromeended watey supply —
ture “1s 110°F or less. “Water warmer ~thmm 1I0°F 3
is too hot for comfort. Cold water, even ice
water, is usuable for irrigation purposes.

Also copmercialiy_available are hoses .
equipped with ;pray heads and hand-operated
squeeze valves. These units are useful in

addition to or in place of an eyewash fountain.

13-8

276 <




LESSON

NO. 13

NOTES

INSTRUCTION

Portable fountains

Eyewash stations, bottles

They are best located under a safety shower
~m;ﬁd sﬁould be: both visible and accessible in
an emergency.

Portable eyewash fountains are available
which consist of the hose and spray head. dis-
cussed above and a pressurized water tank.
These units approximate a typical fire—exzin—
gulsher in size and-weight. They éhould be
used if hazardous work must be performed in the
field or any area in which eyewash fountains
are not available.

Other devices sometimes provided for
cleansing eyes and which are used occasionally
are eyewash stations, eyewash bottles, and
chemical burn staticns. Most are very in-
adeguate.

'4Eye;a§husfatians—éénsist\ef a wall bracket
which holds a plastic bottle of dilute boric
acid solution or water. The bottle is usually
equipped 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.

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 - éll have the disadvantages of being
limited in cleansing capacity and difficult

to find at the critical moment. They should

.nevér 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 manufécturers are proaucing
gpill 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 ash. Floor drying compounds such as
are used by garages are also cheap.and effecrive

for spill absorption. These kits can be easily

1. made up by students and can be gn interesting

student'project.

13-11
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Grounded outlets

ELECTRICAL SYSTEMS

Electrical systems are genérally 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-
trical system maintenzance is generalily the
responsibility of the school buildiﬁg maintenance
people. However, each sciénge teaéher should
learn the location of switches that would cut off

power to his laboratory.

Grounding

The .grounding of laboratory electrical

systems and electronic instrumentation is

essential for the -safe operation of the labora—
tory. All new laboratory installations are or
should be equipped with grounded electrical out-

lets. Older laboratories that are still equigped

e i d fmr mn o] s - - ) L]

Sl oo

waliL u[i.as.(;hufi:d CUcacid oliuald we wmewiliod 2
quickly as possible to provide an adequate and
safe ground for electrical equipment. The up-

grading of laboratory electrical systems

13-12
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deserves the highest priority and should be
shpported to_the utmostrby all instructors.

.. Before an instructor. attempts to alter,
modify or otherwise work with tHe grounding
system, he should seek the advice of qualified
individuals. This is a task better left to

the school maintenance personnel.

. Testing

E}ectrical systems and Instrumentation
can be checked for adequacy of ground. This
should be done by a qualified individual,
unless an instructor is well ﬁersed in the

testing of electrical systems. |

"High Voltapge in Instruments

Nearly all electronic instrumentation used
in the laboratory contains a high voltage sec-
tion in the instrument. Properly designed iﬁ—
arrumentatinn_ shounld_ have interlock switches
igﬂa;-;;¥§évt; ;ﬁéjo;f electricity te 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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Ehrenkranz (1971)

i

causing serious harm to any individual unfor-

'they get worse with time.

with wet hands or perspiring hands or while
B . g . -

‘overheating, check only with the back of one

sections of many instruments are capable of
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
po:ssibl.e- Put them away after each use. ]

2. Whenever current leakage is detected
in a piece of equipmenf (shock or tingling
faeling), pull the piece of equipment out -of
service immediately and send it out for repair.

Insulatien faults do not correct themselves;

3.  Make sure thar the addition of elec—
t¥ical equipment to existing electrical systems
does not overload that system.

4. Do not handle electrical equipment

standing on a wet tloor.

5. When checking electrical equipment for

hand. If an electric shock is received, an

13-14
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involuntary muscular contraction will not cause

the individual to grab the piece of equipment.

'
N R

b

13-15

PASIE RS



‘LESSO‘N

NO.13

NOTES

INSTRUCTION

Allen (1976)

LIGHTING SYSTEMS

One element of laboratory hardware which
1s 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.

Hazards of Pbor‘Liggting

The hazards of poor lighting are 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-
wviduals by poor dightdnp doees not directly

damage the eye but may result in headache and

‘mausea.

An individual who is suffering from the
effects of poor lighting - headache, fatigue,
nausea - is less likely to be as alert as he or

. . ' -
si€ shwuiu bLe witkll wolhing in Lue iavviatoiy.

This lack of alertness can easily result in

laboratory accidents.

wm
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Lighting Requirements

Brief (1975) 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 equal to the illumination which
results. when é uﬂiformly distribﬁted flux of

one Jlumen falls on a one square foor surface

i

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 potket-size illumination
meters. There are more sophisticated inStrugent$4
4—-=availabie, -but their -features are not-necessary

for evaluating laboratory illumination levels.

13-17
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SIGNS AND SYMBOLS

High school laboratories should make
liberal use of available signs and symbolé in
ordér to promote a safer environment. There are
few mandated signs or symbols. Display of the
radiation symbol is required by federal and

state law wherever radioaccive materdals are

‘being used.

' 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

" | safery program.

Stock wording is available from many venders |

in sipns made of enameled sheer metal or Jlami~— -
nated fibre-glass. Self adhering cloth or

plastic signs are also available with standard

wording.

-
i

"

~
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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 protective equipment

available. Because of the. hazard presented by

. radioactive material, ir should. be stored in a
locked cabinet or compartment. If the activity .

-q: of the radioartive substance is .high enough,

a special lead lined,. key-operated box may be
necessary for adequate protection.

For routine laboratory work with radio-
active materials, the.laboratory should main-
tain a supply of shielding materials including
leéd sheet, lead bricks, and cement blocks.
Perscnal protectrive equipment - lead filled
gloves and aprons - may also be necessary if

maximum protection is desired.

Some type of radiation monitoring instru-

ment is also essential and a trained radiation
safety officer is réquired to maintain safe

conditions.

-

ettt
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SAFETY IN THE SCHOOL SCIENCE LABORATORY (250

RECORDKEEPING NO. 14

METHODS

Lecture and Discussion LENGTH 20 Minutes

PURPOSE

To provide the instructor with a background in recordkeeping

practice in science laboratories including the applicable
legal requirements.

o DBJECTIVES. .. Enable r.'heua.i.nee L£O0au-

1) Understand the legal requirements for recordkeeplng.

2) - Tdentify the types ‘of Tecords to be ‘kept.._

3) Establish a suitable record system in his or her own
sclence laboratory.
SPECIAL Accreditation-
TERMS . Carcinogen
- Respirator

INSTRUCTOR Lesson Text

MATERIALG  Slides

Projector (35 mm) & Screen
TRAINEE
MATERIALS Note-taking

14-1 B8 <
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{ Recordkeeping
misconceptions

INTRODUCTION

Recordkeeping has always been an integral

.part of laboratory operations and also a normal

part of the instructor's duties. Instructors
are required to keep artendance and grade

records. Laboratories keep records as an

.docident to good practice, and occasionally,

as a result of alegal requirement to do so.

‘It is a common misconception that labora-

.tories must keep records of analyses and daily

activities. This is not true! ther than for

| legally regulated laboratories, e.g. clinical

| and hospital laboratories, there is no legal

requirement to maintain daily work records.

1 Some voluntary standards organizations such

1as. the Awerican Society fot“Tbsting‘and‘Hhterialsj

(ASTM) and the American Industrial Hyglene

: Association‘(AIHA)\have:established veluntary

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 reco;ds be kept.

14-3
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| Legal benefits

b sl a}

. 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

J{ element of any successful safety program.

Good records will allow laboratory persomel, 4
both teachers and students to spot trouble
before it occurs, or determine causes if an
accldent haﬁpens.

Laboratory records are useful as an aid

in delivering testimony while serving as a

witness dn a .legal proceeding. 1f xecords are

L3

PRV

*Dutinely and accurately kepr, they may be ad-
witted as evidence in-a court of law even
though the maker of the records is unavaillable

or cannot recall the events from which the record
was drawn.

' 5 - q
ihese two penefirs are thne primary reasons
for establishing the recordkeeping psychology

in students. As a matter of gooed practice,

commercial laboratorles require thelr employees

14-4
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Minimizing legal
liability

to keep daily work records. Students should
be taught as early as possible the benefits
and_desirability.of adequate. recordkeeping.

| Records such as‘chemical reagent inventory
records, repair and inspection records, injury
recofds, and incident records are extremely
valuable in ;etting up an ongoing, viable saferty

and health program.. They can also be useful

] to the dinsrructor as & means oI minimiziag

! his or -her legal liability in the case of’

| bodily injury or property damage.

In some cases the school may have no
choice in deciding whether or not it wanté to
keep records. Schools which are subject to the
| provisions -of the Occupational Safety and Health .
Act of 1970 '(0SH Act) must keep Ilnjury and
] incident recbrﬁg. These schools include all
private and parochial schools and all public
‘schools in states which enforce the OSH .Act

under an acceptable state plan.

14-5
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INVENTORY RECORDS i

There is no excuse for a school science
‘laboratory not having readily available inven-
tory records covering the chemical reagenté
in stock, the existing instrumentation, and
miscellaneous items such as glassware, fire
| extinguishers, and personal protective devices.
All of these records play an important
"part in the operation of a laboratory safety 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-

1 fessiopal years.

J-Ghemical Reagent Inventory Records 4
i : AR -up—to—date iﬂyeﬁtnry-ef the. chemical |
reagents In stock is essential to the safe and

1 efficient operation of a science laboratory.

The constant turnévqr of students and the 4
frequent turnover of instructors contributes

tc the need for establishing an inventory

system capable of providing immediate in-

formation on every chemical reagent stored in

14-6
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iniss.

“Proscribed carcinogeuns

Christensen (1975)

A

s

a school building.

Chemical inventory records are an integral

1 part of any formal health and 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

Temove the chemical compounds from school -
shelves. - A case im poinr is the list of pro-
scribed carcinogens developed by OSHA. Many

school science laboratdries contained one or more

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

‘have to be temoved from the shelves of high

school science 1aboratories.

A uniform, orderly system of recording

1 purchase dates, receiving dates, quantities

recelved, quantities dsed, and disposal date

¥
4.

is necessary if the school and the instructor
are to keep up with the ever-increasing flow:

of information on hazardous chemicals. As a

14-7
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| Dating system |

Tilme-sensitive cnemicals

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

+ .y where possible. ;Hberever these suspect

.QJﬂumu;als.a:e in use, they should be -substituted

for 1f possible. If necessary, experiments
should be changed to circumvent the use of
potentially carcinogenic chemicals.

All chemical reagents, upon feceipt in the
Jaboratory, should be immediarely marked with

the receiving date. The reason for dating

4 the reagent is the time sensitiwity of certain

chemical reagents. Many chemical reagents

are oxldized by atmospheric oxygen over a
-]

period of time. The effect of this can be min-

PRI R

B P :
4wt Ee boa A} - ' '

Sl G e

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-

14-8

<35 <




LESSON

NO. 14

NOTES

INSTRUCTION

N

Chemical reagent record

information

i

%] peroxides after sitrting For watyingf;exinﬂs si
, : ]
of time. These chemical compounds shouid be

| and dioxane, for example, form explosive

1‘disposéd of before peroxides can form. An

| compounds.

to maintain a complete Tecords system, he-or she }

| may have to devote considerable time to it.

tivity is the oxidation of o-tolidine. Once
oxi&ized, this material will not- perform
properly in colormetric procedures utilizing
it as one of the color forming agents.-

On the otherhand, some materials ére time

sensitive in a dangerous fashion. Ethel ether

inventory control system would allow the routine

removal and disposal of time sensitive chemical

The amount of time an instructor can devote
‘to maintaining chemical usage and inventory

records is limited. If the instructor wants )

1

There shduld be a record for each chemical

reagent which lists the date received,
quanfities withdrawn, when withdrawm and by
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-

bhibitive for the average science instructor,

but 1t would serve as a useful projecrt for one

or more students.

Instrument .Inventory Records

Instrument inventory records should record
the dates of purchase, routine maintenance
thecks, and all repairs. “These records widli

gerve as a guality conmtrol check om the

Jinsrruments and they may aid the instructor

in defending a liability suit. Maintaining
instryments in safe operating condition is

a normal function of a science teacher.
Written records are acceptable, legal praof
that this responsibility has been effectively

carried out by the teacher.

14-10 ~
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. Preventative malntenance

o PR

Personal Protective Eguipment Inventory Records

Sclence teachers often keep some type of
written record of personal protective equipment
that is issued to studénts. These records are
kept to control equipment losses rather than

provide maintenance information. Inventory

| records on personal protective equipment should
“*i‘bE'umdntaineﬂ,‘huuever,fﬁecausemmany types of

{1 persopal .protective eguipment Tequire preven—

tative maintenance. Protective eyewear require
regular cleaning and disinfection.
If proper maintenance procedures are not

performed on the personal protective equilpment
Y ;

| which requires them, the equipment may actually

mapnigy a health hazard or serve as the source
of A pew hazard. Respirators with expired
cartridges can,cfeate a fglse>;én$e of‘secuiity
in the wearer. The wearer can be exposed to

’

chemical hazards while thinking he or she is

pratzoted.  TMrrv. rezplratons.and anfaty

glasses can serve as the source of infectious
microorganisms or as the source of skin-

penetrating, toxic chemicals.

14-11
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- »{ this portion of the program... With supervision

"} they can be given the responsibility for keeping |

.. .. {records of this type. . A suitable record form
“{should He eagy “to cvonstrurt.- It con He mate

12 student safery project.

- Records that are kept up to &ate will
enable the instructors and the students toc make
informed decisions regarding the conditien and
suitability of equipment for use. The compila-
tion of this type of written record is an
integral p;rt of a safety and health program.

Students may be effectively integrated into
/.1
the written inventory record and for performing
the required maintenance procedures on the

'equipment.

There 1is no recommended format for keeping

Fire Extinguisher Records

Fire extinguishers must be readily avail—.
able in high school science laboratories. When
| néaded rhay mict wntk . Tn arder £n dncyes
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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. Yadvance. . and noted on. the written record.

1 facet of laboratory operations. Written records
lday problems of running a laboratory, but

ofan Instructor who is .attuned ©o the social,

and safety problems now than at any time :

Fire_extingﬁisher 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 wili be performed by an outside service

company. Their visits should be scheduled .in

REPAIR AND INSPECTION RECORDS

Repair and inspectilon records are another

contribute valuable information about the day to

most dmportantly, .adequate records are indicative.

legal, and economic currents of the times.

The general public is more aware of health

R R R LN R
previously in the history of the country.

o
-
m

s

public demands that schools provide . g:iz

and healthful lsaraszung soviconmant ror you -
people., This is & =zocisi nolicy.
— 14-13
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,.1and/or‘healzh hazard thap more durable equip—

. ment. Egquipment that is placed on & regular

- {1f @ student is injured while msing ® particilar |
| piece of equipment, it is possible thar-a& ;"

| teacher could be charpged with negligence in

" lrenairing aoninmant l?ﬂ hs need tn rafirra =

Repair and inspection records are economic
egsentials. They serve to pinpoint equipment
that may be subject to an undesirable number of
breakdowns. Equipment that'bréaks down often
requires more frequent‘repairs and excessive
spending. Equipment that is subject to

frequent breakdown may present a greater safety

o

maintenance schedule supported by written
records is much less likely to bgcome a‘labor-
atory health or safety hazard.

Inspection and repair records also can

serve as valuable elements of a legal defense. ‘

-4

maintaining the item of equipment. Records that

show a regular practice of inspecting and

lciaim of negligence.
Inspection records which cover routine,

periodic inspections are another element of a

successful safety program For schools and

l4-14
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fac

‘iexanu:e,Lo‘hazardous“cheminal;and physical

-prngxam<aépec: of the laboratory operation. ]

school districts which are amendable to OSHA
reguiationsfwinspections may be required ;n
order to insure that the school facilities and
operations are in compliance with the applicable
reguiations. LaB;ratory facilities may have

to comﬁly wlth the regulations governihg the

storage of flammable liquids, adequate

521ecfrica1“ﬁiring, signs and labels, and

) agents. ‘inspection records dlso provigde

information on potentlal 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 1
~. : 4

increasipg their participation in the safety )

\
h

INJURY RECORDS

At the present time there is. no known

central depository for school injury records

""|relating to the sciéncé laboratory. This ?

is unfortunate because it deprives science

teachers of a valuable tool in fighting.the

14-15
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Existing recordkeeping
systems

with some degree of certitude, teachers

represented-by U sg two sysCens are important

problem of science laboratory accidents. 1f

the major accident problem arcas.were kuown

could Lake specific steps to rumvwe or coutrol
these koown hazards in their own Lahura;ories.
There are two accident and injury
récordkeeping‘;yﬂtcms in commonvu§§ in this
couniry. These are the American HNaticnal
Standards lnétitute-{ANS{) Z16.1 syscen

and the OSHA system. The Uccupational Safety

and fealth Administration has promulgated
regulations wniuh'govern the recording and
reporting of occupatiuugljy induced illnesses
and Injuries.

Ihe.@NSJ:syatenLJs alsv designed for
use primaridy For dndustrial accidents. ‘11
is-u‘more detailed systen than the 0SHA

system and is probably beyond the scope of

most scheol cperdations. However, the concepts

and should.be extendel] {0 student injuries where
possible.

Accldent and injury records can be of

weacher o any

Ia-le
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Incidents

e

| accident.

) is self-explanatory. The OSHA recordkeeping

1 requirements do not extend to students unless

future litigation regarding the séudent injury.
Tf 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-IA-25M-37301
‘is presented ip Exzhibit 1&‘1;?Fﬁhis;te:ummenﬂed.7

form provides for the collection of all

it g e i 257

relevant data concerning an injury producing

The recordkeeping requirements of OSHA
and the specified forms are presented in

Appendix 14-A. The material in the Appendix

'

the-students-involved are-serving -as -employees -

of the school.
INCIDENT RECORDS

Incidents hay be defined as those events
and occurrences in sclence laboratories which

are undesirable and may, but not necessarily do,

result in pergsonpel injury Surh _eyents

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 recotrds of

these incldents will serve to alert the

| laboratory teacher of possible danger areas

incidental to a particular laboratory or a
particular group of students.

Incident records may not prove to be

Jconciusive in a single school sefting. Data

should be collected over district and state
territories in order to provide statistically

valid information concerning the frequency of

1l occurrences of specific incidents. At the
presear rime there is no known program of °

{ this type being conducted.

‘STUDENT ASSIGNMENTS AND AGREEMENTS

Much of the material covered in the

{ modules on laboratory has had the dual purpose

lof assisrine the sclience teacher’in providing

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.

1

14-18
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The two purposes are not mutually exclusive.
If the teacher accomplishes the first goal,
he/she must necessarily'accomplish the othe;.
In the prior lesson modules, the teacher's
dutles of supervision and instruction were
discussed. Omne aspect 0f these two duties is
providing adequate instruction and information
to:'the ‘students, on particular assigments or | |

£xperiments-

14-19
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EXHIBIT 14-1. ' $UPERVISOR*S ACCIDENT REPORT

SUPERVISOR'S ACCIDENT REPORT ' Incident No.
L (To be compieted immediately alter accident, even when there is no injury)

Company name and s

Pisnt or | d
{if ditferent from sbave)
L Name snd of infured SSN. (A T S
(or il person i
18 _____
4 Years of servica____ 3. Tima on present jobe—___ 6. mhipo:upithn
9. Tima.

7. Department. 0. Date of accident

10. Accident category (Chick) (O Motor Vehicls; [ Property Damage; (O Fus: (O Other

L1. Sovetity of injury or iliness O Non-disabling O Disabling: ([ Maedical Trestment: O Fatality

12. Amount of damage § 13. Location.

.. B0, Sistse 9 injavy ordinssal,

|t 16, Part of budywtiscted?,

AV: Cmgpus of disatiiBy?,

Mml.mam pATHAL; permEnem tota)

18. Cavsative agert most directly relsted’to accident! {Objecl, Jubstance, material, machinery, equipment, conditions)

Was waather & lactor!

19. Unsate. hanical / phyvica) { anvi ntal condition at time of accidem? (B4 specific)

1,20, Aimsxie ac\ by g sud jox sthers Looicibutipg to 1he scculecd. [Se spucilic snixt be anesrered)

21. Personat Yastors (improp tlitude, fach of knowiedge or skill. slow reaction. (stigue)

14-21




Exhibit

14-1. (Page 2 of 2)

Personsl pratective equipment required’ {Protective -glasses. silety ‘shoes -safety hat safely -baity

22
Wol nured upng required sqUBMent? __ __ . _ L . - . -

23 What can Da dond 1O prevenl & recurrence of this lype of accudent?

{Maodificatien of machine; mechanical guards. cosrect environment: training)

24 Oetailed Aarratve descriplion (How Jid acCident oCCur why, Gbjects, squipmont, toals usad. circumstence ssugned guties
Bo apoeitie) e o e e o T
T " Tilse saditene tneets. st requiad) T T

25 Wilnesses 10 acodent____ . e e e e = e e = s
Dampoepased & o o & i or. F . -

Bunstrmen. _ e o — m— e —_——
. SUPERINTENDENT'S APPRAISAL AMD RECOMMENDATION
8 in your opimion whal action -an the parr of injured (o ill} parson or others contributad 1o thes accudent?
B Your re¢ommendation -
z
g . o e of S .
FOR SAFEYY OFFICE UST SNLY
A
“Temporary Tomal [ . : Fenmgwertarel T .+ ddesth o Permawen] JOm( 1~
Slarted fosmygtere __ . Partof Body —_—
Per cent lossor
Returned to work _ loss of usa

Tsme charge . Time'charge Time charge, 6,000 days
[}
Compensation'§______ Megieal § . _________ Other § Total '§:
Name snd address Name s0d pddrets
of hespilat I el.phyncian

Coppiapni Q1I%ar 1972

Issuzd by NATIONAL SAFETY COUNCIL - 425 North Michugan Avenue = Chicage fllineis 60611
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4 BONCOVIFAMIAEAL, PRIVATLLT $7™0RTED AUBI L ILAVAL . QAGAR: 51100 Tha prm . IrESE. ey s s W DUmA S |07

Fowsn (§04- 750 § 1301

Copyright permission requested from the Naticnal Safety Council.
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EXHIBIT 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 booxtet contains new recordkeeping forms which must be used to record
work related injuries and flinesses which occur on or after January 1, 1978,

It also contains current information about recordkeeping responsibilities
under the Occupational Safety and Health Act of 197G. It replaces a booklet
which was issued in 1975.

U.S. Depariment of Labor
Occupational Safety and Health Administration
Revised 1978
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Recordkeeping Requirements

The Occupational Safety and Health Act of 1970 regquires
employers to prepare and maintain records of occupatioral
-injuries and illnesses. The Bureau of Labor Statistics is
respensible for developing and maintaihing an effective
recordkeepirg proegram. In nost States, a statistical agency
cooperates with the Bureau in administering the record-
keeping program. Records of injuries and illnesses are
mecessary for carrying out the purposes of the Act. They
are designed to assist compiiance safety and health officers
in making inspections and 1investigations. They also provide
the basis for a statistical program which produces reliable
1njury and 1llness incidence rates and other measures. This
information, together with required supplementary records,
also will be helpful to employers 1in identitying many of
the factors which cause injuries and illnesses .n the
workplace.

The follawing presentation summarizes the 0SHA recordkeep—
ing regulations, and shoald answer most of your questions
about OSHA recordkeeping. Further information can be cob—
tained from the State statistical agency or fram the Bureau
of Labor Statistics Regianal Office. See page 4 and back
cover for addresses.

-0 2 Recouiaeping Exemptions

- fecordiecping 4t not required for the follasing wemployers:

. Small employers «hith employed no-wbre than ten {1U0) full-
or part-time employees at any one time during the previaus
calendar year. A few small employers will have to maintain
records if they are selected to participate in the .annual
survey of occupational injuries and illnesses, They will be
notified in advance and supplied with the necessary forms
and instructions, Also, State safety and health laws may
require small employers to keep injury and illness records.
Small employers are not exempt from the requirement to
report any accident which results in & fatality or the
hospitalization of five (5} or .more employees.

dote: If an employer has more than 1 establishment with
combined employment .of more than 10 employees, records must
be kept for .all inodividual. sstablishments.

of dumestics in the enployer’s ‘privete mm,r

Tfor the usual purpases ©f thousekeeping or child care, or
Loth.

BExployers in religious activities hut only with respect to
“"the conduct of religious Servioes Or rites. Employees
engaged in such services or rites include clergymen, choir
members, organists and other musicians, ushers, and the
like. MNOTE: Records of injuries and illnesses occurring
to amployees while performing secular activities must be
kept. Recordkeeping is also required for emplovees of
private ‘hospitals, schools, orphanages,’-and commercial
-establishments owned or operated -by religious organizations.

7" " Stdte and Local Govemment Agenicies = - == 2=+ <<= - == sx5x separatdlattaonment.  ¥L0E

In certain States, ajencles of State and local govermments
are required to keep injury and illnpess records for their
employees in accordance with State regulations.

Location of Records

,Ordinarily, records must be maintained at each establishment

(workplacel. See the reverse side of form OSHA No. 2U0Q for a
deflnition of the term establishment. If an employer has
more than one establishment, a different set of records must
be maintainec at each cne.

Some firms, such as those engaged in agriculture, construc-
tion, transportation, and the like, have activities which
are physically dispersed. Records of injuries and illnesses
to employees engaged in such activities may be maintained at
the place where amployees report each day. If such employees
do not reqularly report to the same place, records may be
maintained at a central place for each group of employees
regularly supervised by the same person. If records are
maintained centrally, two conditions must be met. One,
the address and telephone number 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
during normal business hours to provide 1nformation fran the
records.

Soee emplayees, such as treveling salesmon and technicians,
a0 not report to a single establishment and are not gem
erally supervisea in their daily work. Records for such
etployees shall be maintained either at the base from which
they aperate or at the place from which they .are paid.

OSHA recordkeeping is not complicated., Only two forms must
be maintained. A copy ©of each is found in this booklet.

The Log and Summary [OSHA No. 200)

The log 1s a wnvenient means for -classifying injury and
illress cases and for noting the extent of and outcome of
each, Not every injury or illpess occurring in the work-—
place is recordable. Definitions on the back of the 0OSHA
No. 200 will explain how to determine which cases must be
recorded. The back of the farm also c¢ontains information on
posting requirements for this form.

Although other records must be saintained at the establish-

“ment "to which they refer, 'it 'is possible @ ‘prepare and

gaintain the log at another location, using data processing
equipment if desired. If the log is prepared elsewhere, a
copy updated to within 45 calendar days must be presenmt at

"all times in“the establisiwent.

“The Supplementary Record [OSHA No. 101]

For every recordable injury or illmess, it is necessary to
record additional information requested on the CSHA No, 101
form. However,the OSHA No. 101 form 'itself does not have to
be used, Worker's cumpensation, 'imsurance or other reports
are acceptable supplementary records if they oontain all
items found on the CSHA Ho. 101 form. If they do not, the
missing items must be added sa:ewhere o the sgm form or on

Supplementary records oust be completed and present in the
establishment within six (6) workdays after the enployer
has been notified of an injury or illness case.

Continued inside back cower
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OSHA No. 101 Form approved

Case or File No. —c.comeee : : OMB No. 44R 1453
Supplementary Record of Occupational Injuries and llinesses
EMPLOYER -
A 'S
2. Mail address oo e e e e e —mmm—mm ;e ——————————
' {No. and sireet) i (City or lown) (State)
3. Location, if different from mail address _ - _ o e emmem—e—m—————————
INJURED OR ILL EMPLOYEE
4. Name . e Social Security No. oo oo oo
(First name) (Middle name) {Last name)
S. Home address _ __ . e e e m e mm—m—mm—mm——— e e e,
(No. and sireet) ' : (City or town) (State)
V- — 7. Sex: Male.______._._. Female_ .o ... ... {Check one)
8. Occupation e —mm———m —_
(Eanter regular job title, not the specific activity he was performing at time of injury.)
9. Department - et e e e mam———

{Enter name of depariment or division in which the injured person is regularly employed, even
though. he may bhave heen temporarily working in another department at the time of injury.}

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS

10. Place of accident or eXposure __ o e oeae e i m e
" {No. and street) (City or town) ) (State)
If accident or exposure occurred on employer’s premises, give address of plant or establishment. in which
. it occurred. Do not indicale department or division within the plant or establishment. If accident oc-:
* curred cutside employer’s premiises. at an identifiable address, give that address. If it occurred on a-pub-
. lic highway or at any othrer pilace which cannot be identified by number and street, please provide place
references locating the place of injury as accurately .as possible.
:11. Was place of accident or exposure on employer’s premiges? ______________ {(Yes or No)
12. What was the employee doing when injured? . ool

(Be specific. [f he was using tools or equipmenl or handling material,

13. How did the accident 0cour ? _ o oo e e~ e
(Describe fully the events which resulted in the injury or occupational illness. Tell what

full details on all factors which led.or contribuled 10 the accident. Use separate sheet for additional space.)
‘QCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS .
14. Describe the injury ot -illness in detail and indicate the part of hody affected.

{e.g.: amputation of right index Anger

at second joint; fracture of ribs; lead poisoning: dermatitis of left hand, etc.}
15. Name the object or substance which directly injured the employee. (Faor example, the machine or-thing
he struck against or which struck him; the vapor or poison he inhaled or swallowed; the chemical orixa-
diation which irritated his skin; or in cases of strains, hernias, etc., the thing he wasTifting, pulling, etc.)

, 16. Date of injury or initial diagnosis of occupational ilimess _________________ ___________________.
(Date)
17. Did employee die? ____________ (Yes or No)
OTHER
18 Name andd addrais of DhySICIen s s e e e m o e m e = e e
19. 1f hospitalized, name and address of hospital .. __________________ ..
" Date of report ________________Prepared by _.___._._.___
Official position ...

o+
‘l' | 14.25

d11<



SUPPLEMENTARY RECORD OF
OCCUPATIONAL INJURIES
AND ILLNESSES

To supplement the Log and Summary of Occupational Injuries and Lllnesses (OSHA No. 200), each establishment
must maintain a record of each recordable occupational injury of 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 ot the necessary facts can be listed on
a separate plain sheet of paper. These records must alzo be available in the establishment without deliy and at
reasonable times for examinalion 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 following the end of the calendar year to which they relate.

Such records must contain at least the following facts:
1) About the employer—name, mail address, and location if different from mail address.

2) About the injured or jll employee—name, social security number, home eddress, -age, -sex, -eccupatien,
o ‘,.nnd department.

B X Abaus the aceident or expasare to occupationdl dlness—place of accident or exposuve, whether it ams on
mﬂwamuﬂ&:mﬂoymmdmguﬁmmm&mﬂbwﬁemw

4) Abous the occupational injury or illness—description of the injury or illness, including part of body
affected; name of the object or substagce which directly injured the employee; and date of mjury or diagnosis
of illness. .

S) Other—name and address of physicinn; if hospitalized, name and address of hospital; date of report;-and
name and position of person preparing the report.

SEE DEFINITIONS ON THE BACK OF OSHA FORM 200.

e S e e PERITPY N, e AFE L P earl, il o
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Cplumns

6and 13 — INJURIES QR ILLNESSES WITHOUT LOST
WORKDAYS, Self-explanatory.

Columns 7a

through 79 — TYPE OF |LLNESS.
Enter a check in anly one column for each iliness.

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.

Totals

Add number of entries in columns 1 and 8, .
Add numper of checks in columns 2,3, 6,7, 9, 10, and 13.

—Addnumber of days-in-columns 4,5,-11, and 12.

Totals are 10 be generated for each column at the end of each.page mdai
the end of each year. Onfy the vyearly totals are required for posting,

1t an employee’s Joss af workdays is continuing at the time the totals are
summarized, estimate the number of future workdays the employee will
lose and add that estimate to the workdays already fost and include this
figure in the annual totals. No further entries are 1o be made with respect
10 such cases in the next year's log.

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 anirnal bites, such as insect or snake
bites or from one-time expaosure to chemicals, are considered to be injuries.

OCCUPATIONAL ILLNESS of an employee is any abnormal condition or
disordes, other than one resulting from an occupaticnal -irfury, caused by
exposure to environmental factors associated with employment. [t in-
cludes acute and chronic illnesses or diseases which may be caused by in-
halation, absorption, ingestion, or direct contact.

The following listing gives the categories of occupational illrvesses and dis-
orders that wilt ‘be utilized for the purpose of classifyimg -recordableil-

- messes:-For-purposes of - mformation; examptes of each category areghven.

These are typical examples, however, and are not 1o be considerad the
compiete listing of the types af ilinesses 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 ar inflammations; etc.

L nosantones
Examples: Silicosis, asbestosis, coal worker's pneumeconiosis,
byssinosis, siderosis, and other pneumoconioses.

7c.  Respiratory Conditions Due to Toxic Agents
Examples: Pneumanitis, pharyngitis, rhinitis or acute congestion
due to chemicals, dusts, gases, or fumes; farmer’s lung, etc.

7d. Paisoning {Systemic Eftect of Toxic Materials)
_Examples: Poisoning by lead, mercury, cadmium, arsenic, ar
other metals; paisoning by carbon manoxide, 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 plastics, 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 temperatures: calsson disease, effects of ionizing
radiatian {isotopes, X-rays, radium}, effects of nonianizing radia-
tion {welding flash, ultraviolet rays, microwaves, sunburn); etc.

7t Disorders Associated With Repeated Trauma
Examples: Noise-induced hearing [oss: synovitis. tenosynovitis,
and bursitis: ‘Raynaud’s phenomena; and ather.conditions dueto
repeated motion, vibration, or pressure. )

7g9. Al Other Occupational llinesses
Examples. Anthrax, brucelicss, |nfecnou_s hepatitis, ‘malignant
-gna benign tumers, “food peisoning, histoclasmasis, coccidioido-
mycosis, ete,

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 inciude first-
aid treatment fone-nme treatment.and subseguent .observation of minor
scratches, cuts, burns, splinters, ang so forth,-which do not ordinarily re-
quire medical care) everr though provided by a physwcean or registered
professional personnel,

ESTABLISHMENT: A single physical Incation where business s conduct-
ed or where services or industrial-operations are performed (for example.
a factory, mill, store, hotel, restaurant, -movie theater, farm, ranch, bank,
sales office, warehouse, or .central administrative office). Where distinctly
separate activities gre performed at a single physical location such as con-
struction activities operated from the same physical location ¢s a fumber
yard, each activity shall be treated as a separate establishment

For firms engaged in-activities-which may .be physically dispersed, suchas
agriculture; .construction; ALanspariation; .communications, and _electric,
gas, and sanitary services, records may be maintained at a place 10 which
employees report ezch day.

Records far personnel who do not primarily report or work at a single
establishment, such .as traveling safesmen, tecfinicians, engineers, etc., shall
be maintained at the |acation fram which they are gaid or the base from
winich persannel operate to carry aut thelv aClivities.

058V i, &

WORK EMVIAOMMENT o comrrinad af tha by,

TSI i i

Sl ial
materials processed or used, and the kinds of operations performed in the
course of an employee’s wark, whether on or off the empioyer's premises.
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Bureau of Labor Statistics Us.C
Log énd Summary of Occupational
Injuries and [Hinesses
NOTE:  This torm 15 required by Public Law 91-596 and must be kept RECORDABLE CASES: You are required to record information about every occupa- lGumpany Name
n the estabiishmant for 5 years. Failure ta maintain snd post tional death; every nonfatal occupational illness; and thgse nonfatal occupational in- -—
can result in the issuance of ci and of ! juries which .nvaive one or more of the following: loss of conaciousness, restriction IE""":‘"’"”'“E"l Name
[See posting requirements on the arher side of form.) of work or motien, transfer 1o another job, or medical treatment {ather than first aid). [I—-
fSae definitions an the other side of form.] Establishmant Address
Caseur  [Date of Employes’s Name Occupation | Departmant Deserigtron of Injury or llines [El‘unt of snd Outcom
File Injury or —
| vera——
Number |Onser of | Fatalities Nonfatal
* {lhness '
—_—
Entera |Enter Enter firs1 name or initial, Enter reguiar job title, not Enter department in which | Enter 2 brief description of the injury or iliness  |Injury Ihiuries V
nanduplis | Mo fday! middte initial, {ast name, activity empioyee was per- the employee is regularly and indicats the part or psri1 of body alfeciad. elaved
caring forming when injured or at employed or s description |
nLmber onset of iI'ness. In the absence | of nommal workplese 10 |
which of s !orr‘nal tide, enter abriel  {  hich employes is essigned, Efma— OATE E!TEEE::
will deseription of the employee’s | 4 en though tempararily death. Finjory
faciticate duties. working in anothar depart- |' involves
com- ment at the time f injury dery's rwany
par sons or illness I from
with ' : waork, or
supple- . | davs of
mentary Tvpuai entrres for this cotume gt te: {resuEzed
-racords. | “|Aroutation of 13t joint right forefinger: - -~ *-nau-vhr work
Strain of |2wer back; Comac: dermatuis I aclivity,
| on both e Esecrocuton—body. or DO
JIH) 2
(Al 1] i=] | 3 F) - 1
B e o

OSHA No. 200
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Yepartment ot Labor . | ‘ 4:))

‘ For Calendar Yeer 19 Page of
Form Approved
O M B, No, #4R 1453
aof INJURY - Type, Extent of, and Cutcoms of ILLNESS
Injuries Tvope of lliness Fatalities Nenfartal llinesses
sieh Last Workdays Injuries CHECK Only One Column for Each llingsy | tiness linesses With Lust Workdays inesses |
Without Last  |(See other side of fon for tarminstions Reiated Without Lost
T Workdays ar parmanent ransfers.j 1 Workdays
cnrer a Enter num- |[Enter num- |Enter a CHECK ! Enter DATE|Entera [Emera Enter num- [Enter num. jEnter a CHECK
CHECK  |ber of ber of if no entry was @ ..'73 of death CHECK \CHECK .t |bercf ber af if no entry was
njury in- DAYS sway |DAYS of made in col- - H vz g if 11ness ijiness in- DAYS away |DAYS of made in col-
volves days |from work. |resericred umns i or 2 .8 =2l g _5;’ s INVOIVES | ey days |from work. | . umnsB org
X f \ £ 2 RS E s = 7 5 days awa restricted
away fram s'wrk octiv bt theinry | X 5| H 52 gle PRI from away from wark activ-
work iny. isrecortetie |35 [2C|5¢3 i i1B|8 & work, or [werk. litv.
tas.defined . 5 3 k. 5K E,e oele E 6@ days of
sbove, Eﬁ‘?i"‘—'uﬁ?: 3 8|lE= restricted
o1e 31T s)s5 8. g e4polp v = 5 |MoJsdayiyr. fwork
LRI ﬁg c8 AR e activity,
. , F ocploElas |2 |acelaz]laE or both,
&<l it {5} 6 {71 | 3) {101 (SRT) {12t a3t
: (s} [{B)  {ie)  Hed  jie) [ gl
' F -
5
' . 4
S d
o f - B ke i
- o el
ot .
=
i} 4 .
‘ 1 45 1 . i
4 —
1
|
ual Summary Totals By Titte . Date

POSTI' ONLY THIS PORTION OF THE LAST PAGE NO LATER THAN FEBRUARY 1.
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[nstructions for OSHA No. 200

.

Log and Summary of Occupational Injuries and llinesses

Each smployer who is subject to the recordkeeping requirements of the
Occupationai Safety and Health Act of 1970 must maintain for each estab-
lishment a log of all recordabie occupational injuries and ilinesses. This
form (OSHA No. 200) may be used tor that purpose. A substitute for the
CSHA No. 200 is acceptable if it is as detailed, easily readable, and under-
standable as the OSHA No. 200.

Enter each recordable case on the log within six (6) workdays after learn-
ing of i1s occurrence. Although other reccrds must be maintained at the
establishment to which they rafer, it is possible to prepare and maintain
the log at another location, using data processing equipment if desired. (f
the log is prepared elsewhere, a copy updated to within 45 calendar days
must be present at all times in the establishment.

Logs must be maintained and retained for five (5} years following the end

.of the calendar year to which they relate. Logs must be available (normally

ar the establishment) for inspection and copying by representatives of the
Department of Labaor, or the Department of Heatth, Education and Wel-

Hare, or States-accorded jurisdiction under the Act

Changes-in Extent of or Qutcome of Injury or liiness

If, during the 5-year period the log must be retained, there is a change in
an extent and outcome of an injury or illness which atfects 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 a1 first required anly
medical treatment but later lost workdays away from work, the check in
cofumn 8 should be lined cut, and checks entered in columns 2 and 3 and
the number of lost workdays entered in columnn 4.

In another example, if an emptoyee with an cecupationaf 1liness Jost work-

days, returned 1o work, and then died of the iliness, the-entries in columns

9 and 10 shébuld be Iined*ﬂul and the date of death entered in column 8.
\

Fhe emtirerertry for-an-injury o ifiness shoatd be 1ined out f tater found

10 be nonrecordable. For examplean injury or illness which is fater deter-

mined not to be work related, of w‘i{hich was initially thought to involve

.medical treatment. but later was.determined 1o.have invelved-aaly first-aid.

Posting Requiremerts

A copy of the totals 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 1 and must remain-in place untif March |.

Even though there were no injuries or (ilnesses during the year, zeros must
te entered on the'1otals line, and the form posted.

- 1 - r—

Tha masman snsmameihio fnr tha ansie) nomomam. sasals glhat] snesifi shay cha

totals are true and cempleté by signing at the bottom of the form.

instructions for Completing Log and Summary of Occupational Injuries
and lllnesses

Column A — CASE OR FILE NUMBER. Self-expianatory.

Column B

Columns

C through F=—

Columns
land 8

Columns
2and 9

Columns
3and 10

Columns
4 and 11

5 and 12

DATE OF INJURY OR ONSET OF ILLNESS.

For occupational injuries, enter the date of the work acci-
dent which resulted in injury, For cccupational illnesses,
gnter the date of injtial diagnosis of iliness, ar, if absence
from work occurred before diagnosis, enter the first day of
the absence attributable 1o the illness which was later diag-
nosed or recogrized.

Self-ex planatory.

INJURY OR ILLNESSRELATED DEATHS.
Self-explanatory.

INJURIES OR [LLNESSES WITH LOST WORKDAYS.
Self-expiarmory. .

Any injury which involves davs away from work, or days of
restricted work activity, or both must be recorded since it
always involves one or more of the criteria for fecordability.

INJURIES OR [LLNESSES INVOLVING DAYS AWAY
FROM WORK, Self-explanatory.

LOST WORKDAYS——DAYS AWAY FROM WORK,

Enter the number of waorkdays {consecutive or not) on
which the employee would have worked but could net be-
cause of accupational infury or illness. The number of lost
workdays should not include the day of injury or cnset of
illness or any days on which the emplgyee would not have
worked aven though able 1o waork,

NOTE: For employees not having a regularly scheduled
shift, such as certain truck drivers, construction workers,
farm labor, casual labor, part-time emplcyees, etc., (t may

‘“be mecessary 1o estimate the number of {ost workdays. Estr

mates of lost workdays shall be basd on prior work history
of the employee AND days worked by employees, not {ll or
injured, working in the department and/or occupation of
the ili or injured employee.

LOST WORKDAYS——DAYS OF RESTRICTED WORK

ACTIVITY,

Enter the number of workdays (consecutive or not] on

which because of injury or illness:

{1} the employee was assigned to another job on a tem-
porary basis, or

{(2) the employee warked at a permanent [ob less than

. fulltime,or ceaem s
1 rhe emnlouse warkad 51 2’ Rerminently artinned inh
but could not pertarm all duties normally connected
with it

The number of lost-workdays should notinclude 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,

1430
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Region 1:

Connecticut, Mawne, Hassachusetis,
New Hampehire, Anoda Islind. vermont

JFY Federal Building

Roam ldud = Government Center

Bosron, Massachusects  U2203
Phone: 3l7—22)-6712

Area offices:

lartford, Connecticut
Sprimgtield, Hasgachusetts
Waltham, HAssachusetcs
Counaord, New Hampshire

Diserice sifice:

Region 2:

Providence. Rhode [sland

New York, New Jersey. Puercto Rice,
virgin Islands, Caral ione

1515 Broadway = Roon Jd45
bew Yors, New York 1udle
P dld=- w57

- drgn offroey:

Region 3:

Brooklyn, New'York
Buffalo, New York
Tlushing, New York
New York, New ‘fork
Rochiester, New York
Syracuge, New Yorx
Westhury , New York
#hite Plaing, Now York
Hato Rey, Puerto Rico

Cmisware, District of Columbia. Maryland,
Penraylwania, Virginia, wWestk ¥ietquinla

sateway Bullding - Suite 210

3535 Market Street

pniladelpnia, Pemnsylvanta
Phone: 215—536-1201

19104

- Ares SEfLoe S

e 1L '

Baltimore, Maryland

Harrisburg, Pennsylvania
Philadeiphia, Pennsylvania
PLtesmirgn, Peansylsania

Wikkes Barre, Pemsylvania
Richmond, ¥irjinia

Chalif jeSTON, 45T Virginia

~dastract offrees:

Field

Wilmngton, Delasare
Horfolh, VYirginia

stations:

Allentown,
Jahnstowm,
Lancaster,
reaaville,

Pennsylvaria
Pemsylvania
Pennsylvania
Pemsylvama

seate College, Pemsylvania
Falls Churen. Virgima
Roancke, Yirgimia

OSHA Field Locations

(Includes addresses and telophone mmbers for OSHA Regional Offices
and citied 1n which other offyces are located. Camplete {naformation
an fleld locstions may be obtained from any OSHA Regional Office.)

Region 4:

Ared

Alamama, Florida, Georgla, Kentucky,

Mrssissigpl, North Carolins, South Carolina,

Tennessee

1175 peachtree Street, NE, - Sulte 547
Atlanca, Georgra JulY
Phone: 4U04--841-157)

offices:

Birmingham, Alamre
Mobile, Alabama

Fort lauderdale, Florida
Jacksonwille, Floruda

" Tampa Fliorida

Field

Macon, Georgla

Savannah, Georgia
Tucker, GeorglLa
Louisvilie, Kencucky
Jackson, M1SS1SSippl
Raleigh, North Carelina
Colurbia, South Carolina
Mashwille, Tenncgsee

stations:

_--Arnistan, . Alibamne

Region 5:

Area

Distr

Region 6:

Area

Huntsville ;~Alabmes
wontgamry, Alabame
Sheffield, Alaname
Pentacola, Florida
Tallahassee, Florada
Culfpory, #iss1sS1pps
Char teston, ‘South Carolina

Illireis, Indiana, Michigan, Minnesota,
nhio, Wisconsin

220 South Dearborn Street = Roaw 126)
Chicage, 1llimois 60604
Phore: 312--35M2220

of fices:

Calumet Civy, Illiwois
Niles, [1linmis
North'hurora, Illimois
Peoria, lllinois
Indianepolis, Indiana
Detroit, Michigan
Mygapolis, Mamnescta
Circimaty, Ohio
Cleweland, O
‘Columpus, Ofas

Toleto, Otuo

Appleton, Wisconsin
Milwaukee Wisconsin

1ct offices:

Belleville, INinois
Fau Claire, WisCOnsin
adison, <iscensin

Arkansas, Louislana. Naw Memicn,
Oxlanoma, Texas

295 Criffin Square Building - Room §U2
Callaz, Texas 73272
Phone; 214==749=32477/165]

offices:

Littie Rock, ‘Arkansas
daton Rauge. Louisiana
new Otleans, Lowisiana
albuguerque, New MeXLCD
W lahoma Sany, Oklaboma,

luisé, Umianam

hustin, Texas B
Callas, Texas

Harlingen, Texas

Houston, Teaas

Irvim, Temas

Lubbock, Texas

San Antanio, Texas

Tyler, Texas

14-31
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District office:

Corpus Christi, Texas.

Pield stations:

Region 7:

Shreveport, Louisiana
Beagmnt, Texas
El Faso, Texas

lowa, Kansas, Misscuri, Neraska
911 Walrut Street = Roan JUUU

Kansas Clty, Missoury 64lU6
Phone: Blo--374-58b1

Area offioces:

--JRagtang:

Des Moines, lowa-
Wichita, Kansas P
Kansas City, Missour
St. Louls, Missoury
Horth Platte, Nebraska
Ormha, Nebcaska

Coloredn, Maatens, Horth IMkota,
Sauth Dekota, Utash, Wyamiog

1961 Stort Sereet —.Fuon 15000

-Demeay, Coloragds _budyé

Prone: aud=-p3i-inmd

e of RS

Region 9:

Lakewnad, Colorado
8illings, Hontans .
Bismrck, North Dakota
Sicux Falls, South Dakota
Salt Lake City, Utah

Arizons, California. Hasali, Hevada,

Guam, American Sama, Trust Territory
of the Pacific Islands

45U Golden Gate Averwe - Roam- $47U

Post Office Box lsui?

San Francisco, California 34luz
Prone: 415-556-uSH6 |

Ares-of fices:

Proenik, Arazons -
Mo Sesch, Lalifornis
“5an X i

Homolulu, Hawall

Field stacions:

Tucson, Arizona
fresrp, California
Saczgmerro, Califamas
Las VegEn, Wevads

Reglon 10: Alaska, Idaho, Oregon, Washangton

Federal Building - Roas 727

0% Farst Averue

Seactle, Washungtun S81T4
“Phone: Z0E—id2-593)

Area oftices:

317 <

w4 Fleld llt.lt_iclnu

Anchorage, Alaska
Boige, [daho
Portlamd, Oregon
Bellevue, wazhingeon

L T N

Cosur D*Alene, Idaho

Lewiaton, Idaho
Pocatello, Idaho



Alaboms Department of Labor

600 Adwinistrative Building

Montgamery, Alabasa 36130
Phone: 205—832-6270

* Alaska Department of Labor
Ressarch and Analysis Section
Post Office Box 7000
Junean, Alaska 99802

Phone: 907-—465—4500

American Samwa Degartoent of
Manpower Resaurces

Pago Pago, American Sama 96799
Fhove: 633—6485

* Arizona Industrial Coomission
Post Office Box 19070
Phoenix, Arizona 85015

Phone: 602—271-555%

Arkansas Department of Labor
QSH Statistics - Rodx 407
1515 siest Seventh Street
Little Rock, Arkansas 72202
Phone: 501=—371-2770

. * Golifornia emrteent of
daabor Seatisvicn and Researsh
Post Office Sox 602

- JBgn Pemriccn, Lfalifornia 949u4d

Phone: 415—55%3317

* Colorado Deparmment of Labor and
Srployment
Division of Labor
1313 sherman
Denver, Colorado BU203
Prane: 303—839~3748

* Comecticut Department of Labor
200 Folly Breok Baulevard
Wethersfield. Conmecticut 06109

Phone: 203—566-4370

District af Columbia Minimm Wage
and Industrial Safery Board

Industrial Safety Division

2900 Neweon Street, N.E. - lst Flr.

Washington, D.C. 20018
oo s 200—832-1572

“Selmare of Labor
Divisian of Industrial Affairs
618 No. Union Street

- . e Jﬁe-su—m:g

Florida Bepartarmt of Comeree

DTivigion of Labor - Roam 206

132l Executive Center Drive, Easc

Tallahassee, Florida 32301
Phone: 904—488-5837

Guam Department of Labor

Post Dffice Boa 1930

Agana, Guam 96310
Phone: 477-3920-9

* Hawai)l Department of Laror
and lndustrial Relations
HA?S Mililani Srrase
AR, Ldweia  PUhs

Phone: 808--548=6198

Participating State Statistical Agencies

Idaho Industrial Comvassion
317 Main Street
Boise. Idaho 83702

Phane: 208—384-2193

Indiana Division of Labor

Department of Statistics, IGGHA

10 Mo, Semate Averme - Roam 101J

Indianapolis, Indiana 46204
Phone: 317—633-4473

Iowa Bureau of Labor

East Seventh and Walrut

Des Moines, Tawa 50119
Phone: 515—281-3606

Kansas Department of Health and
Enviranment
Forbes Air Foroe Base - Bldg, 740
Topeka, Xansas 66620
Phone: $13--862-9360

Kantucky Department of Labor
Repearch ard Statistics Divieion

‘Latsiana Departmenmt of Emplogyment

Sequrity, Research and Statistics—O&M
‘1001 xoren 23rd and Fugua
Baton Rouge, Louisiana 70304

Phong: 504—389=3847

Maine Department of Manpower Affairs
Civision of Research Statistics
State Office Building - 2ng Plr.
Augusta, Maine 043313

Phone:  207—28%-3311

Maryland Deparwment of Licensing
and Requlation

Division of Labor and Industry

203 E, Baltimore Street

Baltimore, Maryiand 21202
Phone: J01—383-2264

Massachusetts Department of Labor
and Industries
Division of Statistics

100 Cambridge Street

- Hassachugetts U
Poaes  617—727-35%6

Michigan of Labor

Injury Analysis Divisieon

150 Harr e Drive

Lamsuw, Michigan 48326
-Phone: -51%—313-9650

minnesota Department of Lakor and
Industry

444 Lafayerte Road

Saint Paul, Minnesota 55101
Phone: 612—236~1947

Mississippl State Board.of Health

Occupational Safety and Health

2628 Southerjand Strest °-

Jacksan, Mississippl 39216
Fhone: 601—382-6315

Carpensatian

Post-Qffice Box 54

Jefferson City, Missouri
Phone:  314--751-4231

£3101

intormation regarding regulations 1n the State.

Montana Degarwment of Labor and
Industry
Worker's Campensation Divisian
315 Front Street
Helena, Montana 59601
Phone: 406—443-2994

Nebraska Worker's Campensation Coure
Post Office Box 94845
Linoolin, Nebraska 68509

Phone: 402—471-2568

Nevada Industrial Camuissiaon

515 E. musser Street

Carsen City, Nevada 69714
Phone: 7U2—H85-5240

New Jersey Department of Labor
and Industry

Division of Planning and Research

Post Office Box 159

Trenton, New Jersey 04625
Phone: 609—292-2643

Services Department - EIA

Post Office Box 2348

‘Santa fe. Ve exico
Phone: S05—823-57F1

87503

Hew York Departmere of Labor
Division of Ressarch and Statistics
2 wWorld Trade Cefiter
New York, New York 1uu4?

Phore: S18—457-2727

North Carolina Department of Labor

Division of Staristics

4 west Edenton Street

Raleigh, North Carolina  27oU]
Phone: 219—733-4540

Thio Department of Industrial
Relatians

2323 west 5tn Awvernue

Post Qffice .Box §25

' Columbus, Ohio 4321%

As of Jarwary L., 1473, a State safety and health plan under secticn 13(b) of the Act was in operation.

Phane: 61lé—466-7320

Oregon Worker's Carpensarion
Board
OSH/ELS Statistics Section
labar aod Iadusrries Buzldimg
foom 108
Salem, Oregon 37110
Phone: 503—3758-8204

Pervsylvania Depargement of Labor
and - Industry

OSH Statistics

7eh amd Forster Streets

Harristurq, Pennsylvania
Prone: 717—747-191%

17529

Puerto Rice Department of Labor

Bureau of Labor Statistics

414 Barbosa Avenue

Hafs Rey, Pyerto Rico Uuyl?
Phore: §09—7651970

Rrode Island Department of Labor
Division of Statistics
215 promenade Street

N

Phone: " 4ul-=277-2731

14-32
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* South Carolina Deparurent of Labor
Division of Research and Statistics
Post Office Drawer 11329
Columbia, Sauth Carclina 29211

Phone: 803—756-8507
|

|
South Dakota Department of Healeh
Division of Public Health Statistics
Foss Building
Pierre, South Dakpta 37501

Phone: 50—224-3)95

* Ternessee Department of Labor
Division of Research and Statistics
501 Union Building
Suite F, 2nd Floor
Nashville, Tennessee 17719

Phone: §15=~741-1748

Texas Department of Health
Division of Occupational Safecy
1100 west 49th Street
Austin, Texas 78736

Phone: 512==454-1781

* Uwah Indystrial Camnission
QEH Statistical Division
448 Soueh 4th East
Sale Lake City, Utas 84111

“Phorve: -801=-533-6401

* Vermont Departmert cf Labor and
Industry
State Office Bulldim
Monetpelier, Vermont 05602
Phore; d02—828-2286

* Virgin Islands Department 'of Lator
Post Office Boa 148
St. Thamas, Virgin Islands Jodul
Phane: BU3—774~3650

Virginia Departrent of Labor and
Industry
Post Qffice Box 12u64
Fifth Street Office Building
Ridmond, Virginia 23241
Phona: BU4— 786-2384

Washington Deparutent of Labor
and Industries

Ingustrial Safety and-Heallh

Post Office Box 20u9

Olympia, washimgton 94504
Phone: 206—75F 650

alest Virginia Department of Looor

19Uy washingten Street, East

Charlestan, West Virginia 2535
Fhone: 3U4—345-7d9y

wWisconsin Deparuwent of Indusery,
Labor ard Human Relatiens
201 E. Washingren Averue
Madison, Wisconsin  537u7
Phone: blb—2Z66—750Y

* Wyoming Department of Lartor ard
Statistics
Division of Research -and Stavisties
Barrett Building, 4th Floor
PRATE

Chemrann homs

rore s ST —7 - sedl

e ontacteg airectly for specific



Retention of Records

All records must remain in the establishment for five (3)
years after the year to which they relate. If an establish-

ment changes ownership, the new employer must preserve the’

records for the remainder of the five-year period. He 1s not
responsible, hawever, for updating records of the Fformer
O=ner.

Poster
Each employer must display in each establistment a poster

which explains the protections and obligations of employees-

under the Occupaticnal Safety and Health Act., States which
have apuroved plans will require that a State poster be
displayed. For further information about such requlrements,
consult. any of the OSHA offices or the State statistical
agencies (addresses and telephone numbers appear on pages J
and 4}, The order form which appears an the inside back
cover of this booklet may pe used to ¢order posters. Employ-
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.

- fA%rorting of Fatality or Multipie
"... " HospHatization Recidents

-An employer muSt report any accident-shith results in one
(1) or .more deaths -or in hospitalization of five {5) or.ore

employees. The regorr must be @ade within <4d hours after the |

acciuwdent and can be -aagde orally ¢r in writing. It must be
made to the Areaz Director of the Occupational Safety and
Health Administration, except for States with approved State
plans. In States «hich have approved plans, the report shall
be made to the State agency which has enforcement responsi=
bilities under the plan. Further information may be obtained
from the OSHA Regional Qffices (see addresses and telephone
nunbers on page J).

Access to Records

Records can be inspected and. copied at any reasonable time
by authorized Federal or State government 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 Qccupational Injurles and Illnesses
(OSHA No. 200). IE this provision i5 adopted by OSHA,
employers shall comply with its terms in making the log
available to employees and thelr representatives at rea—
sonable times.

Pericdic Reports of Injuries and fHnesses

If an establism'ent 15 selected to participate 1n a survey
of occupaticnal injuries ard 1llnesses, it will be mailed a
report form at the proper tune.

Where ta Obtzin OSHA Recordkeeping Forms

Recordkeeping forms will not be automatically mailed to
employers each year. To request additional forms, use the
order blank on the inside back cover of this booklet.

Recomdikeeping Uader Worker's Compensalion and OSHA

QSHA Tecordkeepiny and reporting requirements differ foom
‘those - establiched wnder the varicus State eorker®s cRmpen—
sation laws. Begause they aiffer, enployers gust aot subr
Stitute worker”s .compensation criteria in determining
wifvether -Or' nOL a case should be recorded for OSHA. Worker's
campensation rules may require emplayers to recerd more or
fewer cases than the OSHA rules. For example, worker's
campensation laws 1in some States regquire an injury to be
reported only if it results in at least two {2) lost work-
days. In other States, any injury which requires a visit to
a doctor must be recorded, regardless of ‘its severity,
These examples differ from the OSHA definition of a record-
able case, Employers which are using State first report
forms as a substitute for the supplementary record (OSHA
No. 101) must prepare a form for each OSHA recordable case
whether or not the State worker's compensation law ‘requires
that a report be prepared.

Order Form
. ..-7_ jooklets and forws can bhe:obtaised by completing the anger Forn el ot saiding
it to the aporopriate State statistical agency (if there is one in your state) or
to the nearest Regianal Office’ of the Bureau of Labor Statistics.

ADDRESS LARFL
‘Type or Print

© FROM: “Ralee

Firm

Street Address

City, State, Zip

Please send me the following items at no charge:

Recordkeeping Booklets

Log and summary of. Occupational Injuries.and-lllnesses. .(OSHA.No, 200} .

Supplementary Record of Cccupational Injuries and Illnesses (CSHA Ho. 101)

14-33
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U. S. Department of Labor
Bureau of Labor Statistics
Washington, D.C. 20212

Othicial Business
Penally for private use, $300

Reqion 1=-Boston
1603-A Federal Qffice Building
Boston, Massachusetts 02203
Phone; 617--223-4533

Post Office Box 2145
Chicago, Illinois 60690
Attn: .O0SHA Forms
phone: 312--353-1830
-Illinois
Indiana
. Michigan
. Minnhesotal:
-;Ohio .7
.Wisconsin .

United States Department of Labor
Bureau of Labor Statistics-Regional Offices

Region 2-New York
1515 Broadway
New York, New York 10036
Phore: 212—662-5245

Region 3-Philadelphia
Post Office Box 13309

Phore: 215—596-1162

‘New Jersey Delaware
o e YoTK ‘District of Columbia
Virgin Islands Penrsylvania
‘Virginia

West Yiroiaia

-&egian -G-Dallas Regions 7-and 4-%ansas City
555 Griffin.Square.Building and Denver ]
2nd Floor Federal Dffice Building

ballas, Texas 75202 911 Walnut Street

Phone: 214—743-1781 Kansas City, Missouri 64106
Arkansas Phone: 816~-374-3685
# Louisiana Colorado Nebraska
i Iowa North Dakota
P Kansas  .Seayth Dakota
Missouri Utahi
""" Rl =+ 7 Montama  Wyoming.se o -

Postage and Faes Paid
U S Department of Labor

First Class Mail

Philadelphia, Pennsylvania 19101

Lab-441

‘Region 4-Atlanta
1371 peachtree Street, N.E.
Atlanta, Georgia 30309
Fhone: 4U4=—B8H1=-3660
Alabama Mississippi
-+ -Piorida -North Carolima
Kemtucky Tennessee

Regians 9-and 10-5an Francieco

ard Seattle
450 Golden Gate Avenue
Box 36017
San Francisco, California 94102
‘Phome:  415—556-8980
Alaska Idaho
Arizona Nevada
tCalifornia Oregen
;Hawaii shiington

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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PART III. WORKSHOP LESSONS
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WORKSHOP ON SAFETY PROGRAM PLANNING ; NO. W-1

METHODS Practical Exercises and Discussion LENGTH 50 minutes
PURPOSE Provide opportunities to practice basic steps in
program planning.
o DBJECTIVES  Enable the trainee to. ...
1) © Tdentify meeds and regquirements Ior a safery program
- 'in his/her :science courses.
2) Formuléterobjectives and evaluative measures
for a safety program.
3} Describe activities:and resources to implement
a safety program.
SPECIAL Enabling -Oblective
.. . JERMS © - Maungement by Objectives {MBC)
: Primary Goal
Secondary Goal
Terminal Objective
INSTRUCTOR
BAATIMIA) O Lesson Plan L.
L8R, 2 DLE N b - Ap‘p‘&nﬁ‘iﬂ&::‘l S oandg L )
School Documents for Program Planning (if available)
Local Telephone Directories (if available)
Chalkboard, Chalk, Eraser
TRAINEE Lesson Plan (complete)
MATERIALS Appendices B and C (if possible)

w-1~1
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CONTENTS

INTRODUCTION = = = « » o oo v s & + o o l e e e e e e e e e e e, W-1-3

Directions e e
EXERCISE 1 . & & & v v ¢ = s o o o v s & o v o v o vt e e e e v v, W-1-6
EXERCISE 2« « « v v v v v vt e o e e e e e e e e, WD
EXERCISE 3 & « « v ¢ o = o v v o v o v v e ot e o e e e e e e e e W-l-é
EXHIBITS

W-1-1. Responsibilities Under the OSH Act | | . _‘, . . . . . W-1-11

W-1-2. Occupational Safety and Health Regulations . W-1-12

- WORKSHEETS |
. W-1-1_. Hazayd Analysis - - - - - - - - - w113

W-1-2. VSafety‘Program Objectives and Eﬁaluation S S e

W-1-3. Safety Program Activities aﬁd Resources ., , , ., . . . . w:l—Zl
SUPPLEMENTS

Appendix B. Library Besources. B 1

Appendix C. ‘Directory of Resources ., , . . . . . . + .+ + . .. C-1

W=1=2 :;23:3<:
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Important!

{Tmportant”

o

LESSON Workshop on Safety Program Planning NO. w-1
NOTES INSTRUCTION
INTRODUCTION

Laboratory safety requires a continuqus,
comprehensive, and cocrdinated effort to be
effective. Piecemeal attempt on a voluntary
basis just won't ao the job. Everybody must
"get into the act'" as a regular routine for
safety programs to work.

'jlhi5~aorkshop.focuses,on.the.planning

aspecrs of a complete safety program for school

' I'stience ‘departments .
Administrative program planning may normally

| e done by the "higher ups" in many organizations

including schools. However, safety program

planning is at least one great exception to this

xule. - In industry, management .and supervision do

not have a safe workplace without employee
varticipation. 1In 'schools, few if any

administrators and department heads can have

| safe laboratories without teacher and student

rd
cooperation.
Of course, in the classtovw the Leachei is

the "manager" and the student is the "worker.'

Management educaticn has been emphasizing

objectives in recent years. This leadership

]
|

W-1-3

dLd <




LESSON workshop on Safety Program Planning ' NO. w-1

NOTES

INSTRUCTION

Management by Objectives
(MBO)

Important!

Appendix B

‘,;Iancomplish‘(performance-objectives)Aand_then
'ﬁ'evaluate‘perfotmance or achievement againsi

| stated goals. 'Of course, rhere is much more to

| planning, all levels are involved in the

1 Support for worker (teacher .and .student) parti-

LRSI
Cd

style is known as Manageﬁent by Objectives or
MBO. Thg process is very similar to modern
curriculum planning, so educators should feel at
ease with it. Some‘schools may already be using
MBO at the a&ministrative level.

The essence of the process is simply to

decide what an individual or work unit should

program and curriculum planning than writing

objectives. However, in MBO as in teacher-pupil

goal-setting.
The principles applied in this workshop

should be useful in any planning situation.

cipation in safety preogram planning may be found
‘throughout the literature on occupational géfety
and health.

N ]
Pt s

FormetET LR | - -

This workshop should be tackled as the

climax of the In-Service Training Program.

It sheould be introduced to teacher trainees as

W-1-4
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LESSON

Workshop on Safety Program Planning

NO Ww-1

NOTES

INSTRUCTION

Final exam

: Important’

Worksheets W-1-1, W-1-2
and W-1-3

{ Exhipits ¥~1=~1 and W-1-2

State and local
Regulations

Appendices B and C

{ The Tesults may be mailed to traiming supervi-

| sors, but group discussion is essentidl to the

Worksheets

. exhibits about “the Federal Occupational Safetry

used, if available.

‘Suppiemenis

such in the first lecture lesson (hence the
label of Workshop W-1). 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.

B

-9
L

planning process as ' whole.

Each exercise contains a 4-page planning
document. The completed set .of worksheets makes

up the basic plan for # safety pfogram.

s

Exhibits

The lesson plan contains 2 explanatory

i

and Health Act. State and local planning

documents and legal requirgments should also be

Trainees should have coples of Appendices

B and C, if possible.

W-1-5
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LESSON Work’sfhoﬁp on Safety Program Pl:sjmn.ing "'NO. w-l
NOTES |NSTRUC“0N}
EXERCISE 1

Basic need

Program planning usuélly begins with some
expression of need. An actual problem requires
a solution or a potential problem should be
eliminated or controlled.

Possibiy nobody has been injured in your
school science lab to date. However, the

-potential for serious injury-producing -accidents ]

ST

s

exisrs in 2311 laboratories, as the 1iteraturelso

i

amply illustrates. Therefore, the basic need is
to prevent 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?

‘@mve the needs and requivrements for v safery K
program in your own laboratory?
The purpose of Exercise 1 is to find some

answers to these questions.

stock of what is and the next 2 pages to record

what should be. The latter also give examples.

Whar ds already being done abour them? WNWhar ﬁ

else should be done about them? What exactly ]

‘‘ne rirst Z pages provide a chiance o take;|

W-1-6 +



LESSON Workshop on Safety Program Planning NO. w-1

NOTES INSTRUCTION

EXERCISE 2
Having surveyed the hazard situatiom in
vour 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 measure success
in achieving them.

. - so-Dping familiar -educational -terminology, =

FEP O P S

Needs, goals, and ‘ _7 let"s call meeting our basic necd the ultimate
{ objectives may mean The _ 1
| same or different things |} ébjeecrive. Other primary needs or goals can be |
to you.. ‘

the terminal objectives. Then, secondary‘goals
are like enabling objectives.
Buﬁ‘before‘you-start writing, it might
save ﬁime and efforﬁ in the long run to take'a
i‘quitk"ipbkgax thE'ways'thése-goa&hsetting,aad :
evaluative activities are now being done in
1 Constraints : © ] your sthocl. °‘If there ate coﬁsttainis,”you i
might as well get them on the table. And you
should try to avoid making somebody else's
mistake again or 'reinventing the wheelL."
| fheuworigheet for Exercise 2 is designed
to help accomplish all of the above and more.

Again, examples are given to get you going.

W=-1-7
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LESSON workshop on Safety Program Planning NC. w-1

NOTES

INSTRUCTION

Safety diagnosis

Alternatives

}9evaluatingshnuld;mot;onlynmeasume1a:hievemen:.‘é

T but ‘also -::Dﬂ.nt"‘nut wealmesses 2nd .areas for

... | process sooner or later. The last parr of

wr e ) . - o s P ' oo . . 3 o 3
o feconinelid Cudages Ll Lag presenl wuus vpeiabuid
. : P

instructional objectives that include perfor-

ke

1Exercise 2 gives you a chance to practice

Eventually, the program objectives and

evaluative measures should be as specific as

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
f:;‘

further improvement. In other words, evaluation‘:

is a diagnostic ﬁool and safety program ills

cannot be treated if they are ignored or denied. "
The treatment of program problems will

probably involveichanges in the planning

J-E

-

making vecommendations for this kind of chaoge. j
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.




LESSON workshop on Safety Program Planning NO w-1

NOTES INSTRUCTION
.EXERCISE 3

If you'are a new teacher,
use your experiences as a
student.

| Appendices B and C

| Appendix C

The last exercise ifi 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 doﬁn both success and failure,
particularly in cases where you feel certain

of .the cagse. These noies should make good j

| reminders of what activities have or have not

1 worked in the past, and why.

Next, plan major activities for yourself
and your students. Try to utilize the resources
suggested in Appendices B and C or others that
you knew of. The worksheet provides examples

™~
as clues. '

Last, start youerwn directory of local
resources, beginning with a search of ‘the dhife N
and yellow pages for local branches of the
national organizations listed in Appendix C.

When you reach this point, you should

e el .
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. y-1

NOTES

INSTRUCTION

]
Important!

exercises énd worksheets to see if your planning
documentation ‘‘hangs togetheri” Try to fill in
major gaps and sdpplement with explanatory qotes
that seem.to be helpful.
Next Steps

Training supervisors will determine how

your safety program plan is to be reviewed for

‘rompleting “the regquirements of this program-

Group meetings 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 éroup session,

you should try to get some feedback on your

efforts from at least your colleagues and

1" preferably your 'work supervisors,  too.

W-1-10
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EXHIBIT wW-1-1.

RESPONSIBILITIES UNDER THE 0OSH ACT

.NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALT

“To anure igle ond heolthfyl working condhiony for warking men and
=om#n, by awthorling eniorcement of ‘he srondords develzped under the
Acr, by guctag ord encowraging the Skster «a therr eflats ta asivre safe
and heglthful morking condirrany; by prowiding for rerearch, tnicimoton,
tduegtan. and tarmag 1 the fisld of occupational sofety and heoith, and
for ather gurpores ™

Public Law 91-536°

The Cccupalicnal Safety and Health Act of 1970 seeks to
provide American workers with prolection against personal
injury and ilimess resulting from hazardous working ¢ondi-
tions. Under its terms, the Federal Government is au-
thorized to develop and set mandatory cccupatlional satety
and health standards applicable 1o any business affecting
thierstale commerce, The responsibility for promulgating
and enfgremg occupational safety and heatth standards
rests with the Department of Lator.

“The Depantment of Heaith, Education, and Welfare is
responsible for conductmg research on which new stand-
ards can be based, and for tmplementing education and

. PLO1-596

55 : the Occupational Safety and Health Act

T

5600 Fwsher: Lana.
Rockville, Md. 20852

training programs for producing an adeguate supply of
manpaower to carry out the purpgses of the Act. HEW's
responsibilities are carried out by the National Institute
far Occupational Safety and Health.

A 12-member Natigna! Advisory Committee on Occupa-
tional Safety and Health was also created by PL 91-596 to
advise, cansult and make recommendations to both the
Secretaries of Labor and Health, Education, and Weifare.
This Committee is composed of representatives of manage-
ment, labor, occupationa! safety and health prefessions.
and the public.

There is 2isp 'a Presidentialty appomted  Vocupational
Bafety -and Health Review Commission which setties xis-

‘putes arising from enforcement of the *Act.

A National Commission on State Workmen's Tompensa-
tion Laws was established to make a comprehensive ‘study
‘and evaluation of alt work laws and “teport its findings ta
the President and tHe Congress by July 31, 1972,

HIGHLIGHTS OF AUTHORITIES UNDER Pt 91-596:
‘Department of Labar .

® To promulgate, modify and improve mandatory.occupa—
tional safety and health standards.

® To enforce the Act, with authority to enter factories ang
other workplace areas to conduct inspectigns and investi-
gations of working conditions, equipment and materials,
and to issue citations and impose penalties..

® To prescribe regulations requiring employers to main-
tain aczurate records and reports concerning work-related
injury. iliness .angd death. employee exposure to potentially
toxic substances or other such records as considered ap-
propriate, in cooperation with the Department of Health,
‘Education, and Welfare.

% Top Uevelop =Wd ivtain a System -of TolleTting, Tom-
piling and analyzing occupational -safety and health sea-
trstics, m consultation with HEW,

® To estahlish and supervise programs for the education
and training of employee and employer personnel in the
recognition, avoidance and prevention of unsafe or un-
heaithful' working conditions covered by the Act, in con-
sultation with HEW.

& To make grants to States to assist in identifying their
needs, for develaping plans and to enfarce the administra-
tion of the Federal occupational safety and health standards
of eguivalent State standards.

U. §. DEPAR

Department of Health, Education, and Wellare

® To develop criteria for the establishment of national
occupational safety and "health standards.

® To collect and analyze records and statistics on occu-
pational safety and health necessary for promulgation of
new or improved mandatory occupationai.safety.and health
standards.

® To conduct ‘(directly or by grants or contracts) research
or dermnstrations relevani to cccupational safety and heaith,

“inctuding studies of ehavioral ant motivational facters.

® To develop criteria for dealing with toxic materials and
harmful. physical agents, indicating safe- exposure levels
for workers for varigus periods of time, in consultation with
the Department of Labor.

" 9 To make toxicity determmations on request'by emuloyer

or employee groups.

® To publish an annual listing of all known toxic substances
and the concentrations at which such toxicity 1s kngwn
ta eccuf.

® To -conduct directly 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.

TRENT 'OF HEALTH, TOUCATION, AND WELFARE =

Pubiic Health Service
Center for Disease Control

W-1-11




EXHIBIT W-1-2. OCCUPATIONAL SAFETY AND HEALTH REGULATIONS

Regulations for imﬁlgmenting the QOccupational 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 CFR 1910.

The Code of Federal Regulations {CFR) is an annual codification of
general and permanent rules published in the Federal Register by the
Executive 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 1s divided into 50 titles which represent broad areas that
are subject to Federal regulation. Each title is divided ianto 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
applicable.

- Subparts of 29 LFR 1910 are:

.- A— Genevral . '
e ~ Adoption and Extension of Establighed Federal Standards
- Reserved
- Walking-Working Surfaces
- Means of Egress
- Powered Platforms, Manlifts and Vehicle-Mounted Work Platforms
Occupational Health and Environmental Control
- Hazardous Materials .
- Personal Protective Equipment
- General Envirommental Controls
« Medical and First Aid : -
- Fire Protection
'M — Compressed Gas zand Compressed Air Equipment
N — Materials Handling and Storage b
O = Machinery and Machine -Guarding
P — Hand and Portable Powered Topls and Other Hand-Held Eguipmenz
Q - Welding, Cutting and Brazing
R - Special Industries
§ - Electrical

FPRUFHTIOYE DO W
|

Federal regulations for oécupational safety and health apply in states
that do not havz an approved plan that is equivalent to Federal standards.

333<
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WORKSHEET W-1-1. HAZARD ANALYSIS

Complete this page and the next 3 pages for your school or work area.

NAME : DATE

TITLE

SCHOOL

DEPARTMENT

LOCATION: CITY o STATE

1. Area of Concerxrn (Use your own terminoiogy for overall science safety.)

. 2. . Hbat potential safety and health hazards exist? . _¥es .Np ?
‘a. Biological B
b. Chemical

c. Electrical

d. Mechanical

e. Psychological
£f. Radiological
. 8- . Other (specify)

.- WMost importamt 6T the dbove ‘{1letter)

. ..3. ..What means are available ro measure and evaluare
the above hazards and/or their effects? © Yes  TPo - T

a. Conference or consultation with experts

b. Laboratory Analysis

Ce. Medical Records (staff and student)

d. Other Records and Reports

2. Research -

f. Sampling

g Site Surveys

h Other (specify)

i. Most important of the above (letter)
W=1-13
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Worksheet W-1-1 (page 2 of &) Name

4, What means are now used to control the hazards

and prevent accidents, injuries, and illnesses? Yes No ?

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)
© v Ke i Most dmppriant of the above

{letter)

i

. 5. o.Name DY describe specifir means of hazard contral for which the “yes™
© columm i1s checked in item 4 above.

r l

W-1-14 335 <
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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.

| NAME - DATE
TITLE
SCHOOL
DEPARTMENT
LOCATION: CITY . STATE
1. What is the p;esent modus operandi for defining program goals ot

objectives for safety and health in your school?

2. What is the present modus operandi for evaluating program success?

W-1-17 :3:36%‘:
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Worksheet W-1-2 (page 4 of 4).

Name

5.

What changes do you recommend in the present modus operandi for

developing objectives and evaluative measures for science safety
and health in your school?

Include ways to involve students and parents. Also consider the use-

of safety and health professionals in the community as resources.

W-1-20 dd1 <



. WORKSHEET W-1-3. SAFETY PROCRAM ACTIVITIES AND RESOURCES

Complete this and the next 3 pages for your gchool or work area.

NAME ' ' DATE

TITLE

SCHOOL

DEPARTMENT

LOCATION: CITY ‘ STATE

1. List your present or past activities dealing with laboratory safety..

Draw from personal experience'at home, if you have no lab safety
experience. !

2.. What resources.did you use for the above?

Ww-1-21
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Werksheet W-1-3 (page & of &) Name

5.

Local Directory of Resources

Check the telephone directory for asscclations, 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 fbllo&ing 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

Rescue Sguad -

345 <
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a

v SAFETY IN THE SCHOOL SCIENCE LABORATORY (250)

WORKSHOP ON EYE AND FACE PROTECTICN NO, W-5
METHODS Practical Exercises and Discussion LENGTH sp minutes
PURPOSE Provide opportunities to practice identifying, evaluating,
and controlling eye and face hazards in the laboratory.
. OBJECTIVES Enable the trainee to ...
'”ﬁ3ﬁ"Tﬁentify“types ©f -exposure and means of evaluatiom. znd
control for eye and face hazards in one's own laboratory.
23 'Determlne the teacher's respon51b111t1es Tor eve and Tace
protection in his/her laboratory.
3) Andlyze the student's responsibilities in assuring
adequate eye and face protection in the laboratory.
SPECIAL Hazard recognition Key quality or production factor’
TERMS Hazard evaluation Rey safery Factor
” Hazard control “Task -analysis
Job analysis
INSTRUCTOR Lesson Plan
MATERIALS State Health/Safety Laws and Regulatioms (if available)
Cnalkboard, Chaik, Eraser
TRAINEE Lesson Plan (complete)
MATERIALS

346<
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LESSON wWorkshop on Eye and Face Protection

[l NO. -3

NOTES

INSTRUCTION

Recommendations

See Lesson 5.

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.

INTRODUCTION
This workshop is planned around 3 desk-type

exercises that give laboratery 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

‘1 reference material. ’ : ]

- ;,Ihé.ubrksheets»ameudesigned for group or
individual completion and review. They may be
completed before or during the actual workshop
session, depending on the training schedule.

Directions

1. Schedule the workshop at least one day after
:.. the lecture on eve and face protection.

2. Distribute trainee materials at least a day
before the workshop, asking that worksheets

: { _be complesed individually before .x:.he,sesslona

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

for each zxereise, |

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-5

NOTES

INSTRUCTION

Worksheet W-5-1

“Exhibit F-5-1

29 CFR 1910

. 1case, .oF course, it ds--eye-and “Tace -protectrion. 4

3] industrial situations. . Some -of these topics ared
treated in other lessons in this course.

1 Exhibit

| and face protection for workers is included as

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 completeﬂvcnver the 3+basic t
approaches to the study of “hazards:
{1) Recognition or identification
{2) Evaluation or measurement
(3) Control or preventien

The choices given are commonly found in

ey

An excerpt from Federal regulations on eye

background material.
Shiitlaz Sudte [egulailvus LUl wuLReld Or

school personnel may be substituted or added.

W-5-4
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LESSON Workshop on Eye and Face Protection NO. w-5

NOTES

INSTRUCTION

Worksheet W-5-2

Exhibit W-5-2

ANST Z87.1-1968

responsibilities of the teacher for eye and face

“problems and solutions.- : C

“Educational Eye and Face Protection 4s -p-r.esmtedi

Y 4ncluded 9n the 1library of-every school and

EXERCISE 2

This is a planning exercise to determine the

protection in the science laboratory.
Worksheet
Need is first established by providing

guidelines for documenting the dimensions of

» Teacher responsibilities are them elicited
as tasks to be performed in specific phases of
protective equipment management.

Exhibit
A selection chart from the American

National Standard Practice for Cccupational and

for reference. The entire standard should be

science department.

W-5-5
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LESSON workshop on Eye and Face Protection NO. w-5
"NOTES INSTRUCTION
EXERCISE 3

Worksheet W-5-3

Exhibit W-5-3

M L] - 5%
Shen ey e e T
o AUT . s, BUCS _.i.uj. ne Y, ‘._:;la,,F Cygtasivis .

This analytical exercise may serve many
purposes in curriculum planning. Its primary
role in this workshop is to help the teacher
dglineate student responsibilities for eye and
face protection in the science laboratory.

Worksheet

o dhe Fppal point of the exercise is the

examination of studenmt laboratery work as a jdﬁlf

analysis. The form to be completed is adapted
from one used in industrial situa&ions.
Exhibit |

Background information is provided by text
and a sample job analysis from industry.

. A .sample application of this technique .to
the school science laboratory is also included.
.. The teym "key guality or production
factors" may be interpreted as '"learning
experiences” or "performance objectives" or
"laboratory procedures’ in a school setting.
e

latter may also be called "safety principles".

U T

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.
Where employees provide their own protective equipment, the

-.,a;emplnwex shall.be.zespcns;ble to'assure<1tsladeguacy.»;nclud4ngﬂ§mnpex

;{tgt,ﬂesign_
. 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 regujred where
there is a reasonable probability of injury that can be prevented by such
~egquipment. Jn such cases, employers Shall make conveniently available &
tvpe of protector suit~ble for the work to be performed, and employees shall
use such protectors. No unprotected person shall knowingly be subjected to
a hazardeous environmental condition. Suitable .eye protectors .shall be
' .provided where machines or operations present the hazard of flying objects,
glare, ligquids, injurious radiation, or-a -combination of these hazards.

{2) Protectors shall meet the following minimum requirements:

(1) They shall provide adeqguate protection against the
partircular hazards for which they are designed.

.4-7 ".

: (i3 ""xc‘ eha 221 b~=~ réascziéhiy Gf“f‘"F b whEn warTy: wnday
the de51gnated conditions.

(iii) They shall fit snugly and shall not unduly interfere
with the movements of the wearer.

. | ‘ (continued on next page)

W-5-7
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Exhibit W-5-1 (page 2 of 2)
. i ’ Lt

S —— e e

(iv) They shall be durable,

(v) They shall be capable of being disinfected.

(vi) Theyrshall be easily. cleanable.

(yii) Protectors should be kept clean and in good repair,
(3) Persons whose Qision requires the use of corrective lemses in

spectacles, and who are required by this standard to wear eye protection,

shall wear goggles or spectacles of one of the following types:

‘ (1) Spectacles whose protective lenses provide
optical correction.

(iij Goggles that can be worn over corrective spectacles
without disturbing the adjustment of the spectacles,

wf{4dd). . Goggles: zha:dnm:porateu:reaiveieammmd

:abe!:inﬂ The- rroteaive Jdentes.

. {4) - Every protector shall be distinctly. uarked &0 facilitate
‘1dentif1cation*nn1y of ‘the manufacturer.

(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
face protection shall be in accordance with American National Standard Practice
for Occupational and Educational Eye and Face Protection, Z87.1-1968.

- T Sowrce:” VCode of Federal Regulariems, Title 29, “Part 1510— Ocreupational

Safety and Health Standards,” Federal Register, 39:23670-23671
(June 27, 1974).

e
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RECOMMENDED EYE AND FACE PROTECTORS FOR USE
IN INDUSTRY, SCHOOLS, AND COLLEGES

EXHIBIT W-5-2.

** 7. WELDING GOGGLES, Eyecup Type, Tinted Lenses {Illustrated)
7A. GHIPPING GOGGLES, Evecup Type, Clear Safety Lenses (Not [llustrated)
** 8. WELDING GOGGLES, Coverspec Type Tinted Lenses {|Hustrated)
BA CHIPPING GOGGLES, Coverspec Type, Clear Safety Lenses {Not lllustrated)

. GOGGLES, Flexible Fitting, Regular Yentilation

. GOGGLES, Flexible Fitting, Hooded Ventilation

. GOGGLES, Cushioned Fitting, Rigid Body

“4. SPECTACLES, Metal Frame, with Sideshialds

*5. SPECTACLES, Plastic Frame, with Sideshields

“6. SPECTACLES, Metai-Plastic Frame, with Sideshields

N -

10. FACE SHIELD (Avaiahle with Plastic or Mesh Window)
**11. WELDING HELMETS

e )

. > > # HOr Genited WRTRIC g ety o o,
**Ses appendix chart “Selection of Shade Numbers tor Wetding Filters,™

APPLICATIONS
e
R CPERATION HAZARODS RECOMMENDED Baid Typo Numbers Signify Preferred Protection

ACETYLENE- BURNING
ACETYLENE-CUTTING
ACETYLENE-WELDING

SPARKS. HARMFUL RAYS,
MOLTEN METAL,

FLYING PARTICLES

7.9, 9

CHEMICAL HANDLING

SPLASH, ACID BURNS, FUMES

2, 10 {For severe exposure add 10 over 2)

CHIPPING

FLYING PARTICLES

1,34,585,74,8A

ELECTRIC (ARC) WELDING

SPARKS, INTENSE RAYS,
MOLTEN METAL

11 {71 in combination with 4, 5, §, in tinted lenses, advissble)

FLURNACE OPERATIONS

GLARE, HEAT. MOLTEN METAL

7. &, 8 (For severe axposure add 10)

GRINDING-LIGHT

FLYING PARTICLES

1,34,5,6, 10

GRINDING-HEAVY

FLYING PARTICLES

I,'i. 74, BA {For savers exposure add 18}

LABORATORY

CHEMICAL SPLASH,

GLASS BREAKAGE

2 {10 when in combination with 4, 5, )

MACHINING

FLYING PARTICLES

1,3,4,586,10

LAy, GLRREL

L SRLATH,

oo Uk imoasonoodiameenti, 6,08 B, ire Gmisdigneesd

SPOT WELDING

FLYING PARTICLES, SPARKS

1,3 45610

This material

is reproduced with permission from American National Standard

Practice for Occupational and Educational Eye and Face Protection. ANSI Std.
287.1-1968 by the American National Standards Institute, copies of which may
be purchased from the American Natiomal Standards Institute at 1430 Broadway,

New York, N.Y. 10018. W-5-9
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. EXHIBIT W-5-3, 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, eguipment,
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 goecd job analysis provides the blueprint to_teach any
worker how to do a critical 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 Jjob analysis
is best prepared by actual observations of a worker or workers doing the

.--3Job. . When infrequently performed jobs prevent the cbservation method of
omducting a. gnb.amalysasu_the techuwigne of. group disrussion can be emploved
~as-an alternative.

The four basis steps in c¢onducting 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 invelves a job procedure or methods change, a job environment
change or a technique to reduce the 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.

. There are two basic approaches.in Soing a job .analysis. One that has
been used extensively in the past is the ™Job Safety Analysis™ technique
that produces an end product dealing purely with safety. W@ile there are
ungquestionable merits for treating this important subiject in this manner,
ke author personally favors the complete .approach referred to .as
"Proper .Job -Analysis,™ "Total Job Analysis"™ or just plain "Job 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
pragyamy nons s oners dpomotent thaa the psace of pind that a concerned
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-5-11
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Exhibit W-5-3 (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. 681-6%91. Excerpted
text and figure on pp. 6B4-686, '

W-5-12 - ang <



Exhibit W-5-3 (page 3 of 4)

LYS OIVISION Engineering JOB ANALYZED lainting a Chair
JOB ANA Is DEPARTMENT  Maintenance DATE EFFECTIVE Nov. 1, 1970
Instroction Standard ;
incion S occupaTion  Painter CODE NO M-72
SEQUENCE QF STCPS FKEY QUALITY OR PROUDUCTION FACTORS KEY SAFETY FACTORS
(T TOO FINg QN TOO FROAD) ‘ELEamLY TULL wHaAT TO OO amo wHre TCLEAMLY TELE WHAT TO (O ARQ WHTH
1. Select work area. 1. Should be as dust-free as possible 1. Area should be well ventilared so
to prevent dust from sticking to that toric fumes do nor accumulate,
painted surface while wet. This possibly causing serious illness.
can damage finish, requiring re- :
work, .
2. PBring tools and supplies to 2. Have all needed tools at hand before | 2. Be sure all cans of thinner, paint
work ares. . starting to avoid delay. temover, and paint are tightly
' closed when not in use 1o minimize
the dangers from fire or explosion.
3. Prepare work srea. 3. Place chair on newspapers to avoid 3. Use at least six layers of paper teo
delays caused by eleaning up spills. absorb spilled paint remever and
: : paint. Both of these can cause
extensive damage to the floor.
4, Remove old paint from chair 4. Be =ure 21l paint is removed from 4. Follow dirsctions on paint remover
with paint remover. cracks and crevices so final fin- container and do not allow smoking
, ish will be uniform. Otherwise, or apen flame In area to prevent
re-sanding may be necessary to fire or explosion.

smooth out rough surfaces.

- 1 5, Sand all surfaces with 00 sand- j . GClowes shauld be s while sending
- * ~ pager until smooth to the touch . to prevent shrasions aml splinvers.. |
- 4 for best results. Nipe ofF dost. g : - ' R

Dust left on sorface vill make :
finish rough, requiring re-sanding.

6. Apply first coat of paint, 6. Coat of paint should be light and 6. Fallow directions on paint con-
applied with even strokes to mini- rainer. Same as f4, NO SMOKING OR
mize brush marks for most attrac- OPEN FLAME.

tive results,

7. Apply second coat of paint, 7. Same as *5. 7. Same as 1%,
. 8. <Clean up area and tools. 8. Clean brushes thoroughly fin paint 8. Dispose of all papers and wipe any
thinner; then shake out thinner. sptiled paint from floor or other
Paint left in brush ¢an ruin brush surfaces. Papers lefr on floer can
for further use if it is a)lowed present fire or tripping hazards.
te harden.
9. Store tools and supplies. 9. Brushes should be humg up by the g9, All paint, thinner, and remover
handle to keep weight off the mist be tightly sealed both to
. bristles. The weight of the preserve them-and to prevent escape
brush on the ‘bristles can deform of fumes which could.cause fire oxr
. ' { = xho end zoin the bmsh. 1 - eplasien. oo

LT

- Figure 47-1. - Job Analysis = Instruction Standard (Form)
Copyrighted material used by courtesy of the International Safety Academy

x. : W-5-13
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WORKSHEET W-5-1. HAZARD ANALYSIS

Completerthis page and the next page for your school or work'area.

a.

NAME DATE
TITLE
SCHOOQOL
DEPARTMENT
LOCATION: CITY - STATE
1. Area of Concern (Example: Eye and Face Protection)
©. 2.. . *%What -potential ‘sz_xfaty::ranﬂﬂmalth“haﬂxds exiet? .. Yes . o - JWp
' ’a;"‘Bidlogicdi
b. Chemical
- Co Electrical
d. Mechanical
e, Psychological
f. Radiological
g- Other (specify)
h. Most important of the above (letter)
3. “What 'means are availible to measure and evaluate
the above hazards and/or their effects? Yes No

Conference or Consultatieon with Experts

- o Liboratory Anslysis

c.
d.
e.

f.

g

h.
i.

Medical Records (Staff and Student)

Other Records and Reports

Research

Sampling

S5ite Lsurveys

Other (specify)

Most important of the above (letcter)

W=5=15
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Worksheet W=5-1 (page 2 of 2) Name

4. What means are now used to control the hazards
and prevent accidents, injuries, and illnesses? Yes No -7

a. Administrative Directives

b. Barriers, Guards, Shields

¢. Education, Training

d. Housekeeping

e. Labels, Signs

Medical, First Aid

g. Personal Protective Equipment

h. Ventilation

Work Practices

j¥ Other (specify)

. k.  Most important of the above (letter)

., 5. Yame or describe specific means of hazard control for which the "yes"
columm is.checked in item 4 .abovwe. .

Example: a. Eye Protection Policy

W-5-16
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I WORKSHEET W-5-2. TEACHER RESPONSIBILITIES FOR.EYH AND FACE PROTECTION

Completé:this page and the next page for your school or work area.

NAMF. ' 'DATE

TITLE

SCHOOL

DEPARTMENT

LOCATION: CITY STATE

1. Courses for which eye and face protection is needed.

Title No. Students

- - \_.~ak_' R —

- ?‘-"«U.-'*‘Tt- Eras, -
c.
d.
e. :
f. .
8.

2. Special problems in the above.

3. Protection required.
a ‘Safety Glasses
b. Safety Goggles _
¢. Face Shields -
d. Eyewash Fountains
e Eyewash Stations
f. TFirst Aid Kits

g. Other (specify)

- - W=5-17
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Worksheet W-5-2 (page 2 of 2) . Name

4. Likelihood of the following: Percentage
a. Teachers will furnish own personal protective equipment.
b. Students will furnish own persopal protective equipment;

c. Schools will furnish equipment for laboratory visitors.

5. Write below at least one task the laboratory teacher should perform for
each aspect of protective equipment management.

a. Planning
b. Selection

<. Distribotion

d. TFitting

e. Usage

f. Storage

g. Maintenance .

h. Repair

i. Evaluation

j- Other

36L2<
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WORKSHEET W-5-3. STUDENT JOB ANALYSIS

. Complete this page and the next 3 pages for your school or work area.
NAME DATE
TITLE
SCHOOL
DEPARTMENT
LOCATION: CITY STATE
1. Area of Concern (Example:  Eye and Face Protection)
. ;. . 2a .. Course (Example: . Introduction to Chemistry) Grade Level

3. Prerequisites (Example: General Science)

4. Safety-oriented tasks each student should perform in laboratory work for
the course named above.

a. Review the text and samples in Exhibit W-5-3.

b. Prepare a similar table of tasks for srudents, using the
*9ob smalysis form on the next page.

c. Comment below, if desired.

W-5-19
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Worksheet W-5-3 (page 3 of &) Name

5.

What do students need to know in order to perform the tasks previously
described?

This is only a prelihinary analysis of education/training requirements.
The results will serve as input for later steps in preparing subject
matter structures and performance objectives, .

W-53-21
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Worksheet W-5-3 (page 4 of 4) Name I .

6. How should students be evaluated on their ability to perform the lab
tasks previously analyzed?

“=F; %hat do "you Tecomrend for students who are unwiliing or mable to
perform the required lab tasks in the prescribed manner?

‘ " : .

366 < | .
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M“SJ SAFETY IN THE S5CHOOL SCIENCE LABORATORY (250}‘

WORKSHOP ON LABELING CHEMICALS NO. W-8
5
"METHODS - Practical Exercises and Discussion LENGTH 50 minutes
PURPOSE Provide opportunities to apply labeling knowledge

and skills to laboratory situationms.

OBJECTIVES Enable the trainee £o ...
R B ‘Cwnﬂm:t “zm inventory of “ldboratory materisls.

2) Set up a system for recording reference information
and making labels.

3) Determine teacher and student responsibilities in
labeling activities.

SEECl'AL Fire/flammability signal Label statement
TERMS Hedlth hazard signal ' Marerial Safety Dara Sheet (MSDS)
) 1abel data File " Reactivity signal

INSTRUCTOR Lesson Plan
MATERIALS Append{ces B and C

'.u‘.u..t \-LLru..L"! rLa..f. Ria3er
Chalk (white, blue, red, yellow)
MCA and NFPA References (if possible)

TRAINEE

Lesson Plan (complete)
. MATERIALS Appendices B and C (if possible)

367 <
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CONTENTS
INTRODUCTION + 4+ v o 4 & o o & s & & 2 o s o = = s a = 2 s+ o o o « W-8-3
Directions . . . . . . . « 4 4 4 & ¢ . ; C et ee e e e s . W-8-3
EXERCISE 1 & ¢ v 4 4 o v o 4 o o v o & o o s o 2 o o o 4 s o o o o W-8-4
EXERCISE 2 . . . & & ¢ & & ¢ v e s v 4 s 4 o v s s o v e o a s o . W=-8-5
EXERCISE 3 + o v v v e v v e v e e et e e e e e e e e e e . W-B-6
EXHIBITS |
W-8-1. vSample Inspection Sheet for Controlled Chemicals. . . W-8-7
W-8-2. NFPA Recommendations for Labeling Chemicals . . . . . W-8-9
o -8-3.. Materdal Safety Data - SREEE o a2 v = @ % 2 o = @« - = - WBe=ll
U RBmb. Haperd Ratings and SIgnal WOTS - - - — - - - o o o o ~W-BT5
" W-8-5. Selection of Label Statements . . . «. + + + « « « . . W-B-17

W-8-5a. Health Related Statements . ; e e e e e e . . W-8-18

W-8-5b. Health Hazard Action Statements l e e e v e e 4 s s W=B-19
W-8-5c¢. Fire Amplifying Statements . .>. e e e e el e . .. We8-20
W-8-5d. Fire Hazard Action Satements . . « . + ¢« +» & « « » o W=8=21
WEB—Se. Reactivity Amplifying Statements « « « =« « = & = « - . W8=22
W-8-5f. Reactivity Hazard Action Statements . . . . . . . . . W=8-23
WeB8-5g. First Ald StAtemENtE = o o o = = = = = = = == == - ABz25

W-8~5h. Statements Specifying Specific Disposal Instructions. W-8-26

W-8-5i. Sample Label . . . « + ¢« « « &« &« o ¢ s « + « + &+ « W=B8=27
WORKSHEETS
W-R-1 . Maroriale Tnvenrery . . . o« . . . - « & . W-R-24

o . !

W-8-2. Label SySt@m . + « &« « + « & & & o 4 2 s « o 4+ ¢ . W-B-33

W-8-3. Teacher and Student Responsibilities for Labeling . . W-8-39

W=8=2 368 <



LESSON wWorkshop on Labeling Chemicals NO. y-8

NOTES

INSTRUCTION

INTRDDUCTiON
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

- = {chemicals was -passed in 19607

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 wheﬁ a child swallows

a home cleaner because it says so on the label.

{ But do we fmow what ‘tc do-when -a-youngster
swallows a solvent in class? 1Indeed, do we

{ kmow everything we should dbout that -chemical? .

An adequate label is a means of conveying warn-
ings and other information about appropriate

handling to all who will read

S . o

it.

i

Directions
Follow the general procedures for workshops

or directions provided by the instructor.

W-8-3 369 <




LESSON workshop on Labeling Chémicals NO. y-8

NOTES

INSTRUCTION

Worksheet W-8-1

Exhibit W-8-1

'?aepartmgnt'tmy use standard inventory and

‘;_ifiﬁth'aiﬂEStriptinﬁ'nf'what,iSFIEesentlI'dope A

] inspection forms.

At

EXERCISE 1
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

The first exercise in this workshep begins

abour .inventories of lab materials. Additionai J
items provide opportunities'to suggest what
‘might be done if current information and
procedures -are inadequate.

Exhibit

Your school system or the local fire

W-8-4




LESSON Workshop on Labeling Chemicals , NO. WwW-8.

NOTES : INSTRUCTION

EXERCISE 2

This is a "do-it-yourself" project in
collecting data and preparing labels for
laboratory materials.
Worksheet W-8-2‘ Worksheet

Experience is simulated by‘providihg
possible label information from which to
is€Q F chooee, ‘based on Tecommendations ftamfsevgr31  :
| sources,
Exhibits W-8-2 to 5i Exhibits

Exhihit W-8-2 gives the recommendations of
NFPA for label sigﬁals.

Exhibits W-8-3 through W-8-5i are taken
from the following NIOSH publications:
"NIDSH Reference - - { Criteria Tor a Recommended ‘Standard: An Iden—
tification System for Occupationally Hazardous
Materials. HEW Publication Neo. (NIOSH) 75-126. |

. 4 U.S. Goverpment Printing Office, Washington,
© 17D, C.o11974). -

Ww-8-5
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LESSON workshop

on Labeling Chemicals NO.

w-8

NOTES

INSTRUCTION

1

Worksheet #¥6-3

| Exhibits W-8-1-tp 51

i ' ronsiderarion in the course zmd in the Furure.

1 Exhibitrs :

EXERCISE 3
i
Results'from ﬁoth previous exercises will
probably generate Iﬁany new ideas about what
teachers and studeqts 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 :

4 .B...label Dara File {reference info)

C. Label Preparation
D. - Other Labeling Activities

Use any or all in this lesson plan.

W-8-6
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EXHIBIT W-8-1. SAMPLE INSPECTION SHEET FOR CONTROLLED CHEMICALS 1

(75%2 Reduction)

ARLINGTON COUNTY VIRGINIA
FIRE DEPARTMENT -

1020 Nosrw Hupsow Streer
Arnungron Vircina 22201

BUREAU OF FIRE PREVENTION

3882481
Inspected by
CONTROLLED CHEMICALS
Name of School Date
CHEMICAL AMOUNT AMOUNT ABOVE COMMENTS -
co- ALLOWED ALLOWANCE ’ .

" Sodium Nitrate 2lbs, -

Potassium Chlorate 5 lbs.
- Phesphoros (ved) 1-tb.

Phosphorus (white) wib.
Powdered Charcoal 5 [bs.
Nitric Acid—2 pt. cap. 2-l pt.or 5 Ibs.

. Sulfunc Acid—5 pf 5 gal.
Potassium Nitrate 5 Ibs. ‘
Potassium Permanganate 1 2 lbs, j
Glycenne | gai. )
Magnesium {pawder) Ilb.

+ .. Magpesiom (rhban) | b

Zinc dust 21bs
Ammonturn Niteate 4 14b,

+ - Bubplmr 1 - Sts
Specific Controls YES | KO COMMENTS
. Are controlled chemicalslocked up? .. ... ...............-
2. Are they inventoried every 30 days? ....... . ... ... ...
3. Is the chemical storage room secured? . ... .. ... ... ...
4, 2. Areany of themmisting? . ... . ....... ... . cctivunnnn

b. il s0, has security been nahfied? . . .

§. Is.there any picric acd present? . . ... ... .. ... e

Instryctions: Prepace in triplicate: white copy retained by deputy fire manhai; green copy retained by school: pink copy forward-

ed 10 School Safety Officer by Fire Preveation Bureau.
Fm, 1.2040.3.42

Reproduced courtesy of Arlington County (Virginia) Fire Department.

W-8-7
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mIBIT W-8-2. NFPA RECOMMENDATIONS FOR LABELING CHEMICALS

BLUE ‘RED

VELLOW

IDENTIFICATION OF IDENTIFICATION OF IDENTIFICATION OF
HEALTH HAZARD FLAMMABILITY REACTIVITY
Type of Possible Susceptibility Susceptibility to
Injury : to Burning Release of Energy
Signal B . Signal Signal
Materials which an very Materials whlc'h will Materials  which  are
short ‘exposure could rapidly or compietely reagily capable of deto-
cause death or major 4 vaporize at atmospheric 4. nation or of explosive
residual  injury even pressure and normal " decomposition Qr reac-
though prompt medical ambienttemperature, and tion at normal tempera-
treatment were given. which will burn. tures and pressures.

Materials which on short

exposure could cause Liquids and schds that

serious temporary o can be ignited under al-
7.vesidual- injury. -ewen: ] 3 _most all. ambent tem-
- though prompt wmedical - peRire ToNUtions. E
TR rRRtent were Given. T B - N

Materizis that ara capable
ol detonation or explo-
sive reaction but require a
strong initiating source,
-ar that must be heated

©ynder -confinement He-
~ fore mitiation, or weagd

explosively with water.

Materials which on in- .
tense or continued ex- Materials that must be
posure could cause tem- moderately heated or

2 porary incapacitation or 2 e}posed .to relatively
possible residual injury high ambient lempera-
uniess prompt medical tures before (gnilion can
treatment is given. occur.

Materials that are nor-
mally unstable and readily
undergoe viclent chemical
changes but do not deto-
nate; also materials that
may react with water
violently, or that may
form potentally explo-
sive mixtures with water,

Materials which on ex-

posure would cause irri- Materiais that must be
1- tation but only minor 1 preheated before igni-

residual injury even -if |

D treatment IS Given.

tion can.occur. o 4 ‘

Materials that are nor-
mally stable, but that can
become  unstable at
elevated temperatures

and pressures, or thal
mayreact with wateravith
some release of energy.
but not violentiy.

Materials which on ex- ] 1

- .gditigas would offer .no
hazard beyond that of
ordinary combustibles.

posure tnder fire con- . U - Materiats “that will -net i .

burn.

Copvrighted material adopted from Hatilouil Yirve
used by courtesy of the Narioral Safety Council.

W-8-9
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Exhibit W-8-2 (page 2 of 2)

FLAMMABILITY \WHITE AD=ESIVE-BACKED PLASTIC
SIGNaL- RED BACKGROUND PIECES - ONE

NEEOED FOR EACH NUMERAL, WHITE PAINTED BACKGROUND,OR,

: THREE NEEDED FOR EACH WHITE PAPERA OR CARD STOCK
HEALTH REACTIVITY COMPLETE SIGNAL.
SIGNAL - SIGNAL
BLUE\ _ YELLOW

\ |
Ry 2

O
A

FIg. 1. For Use Where White Back- Flg. 2. For Lse Where White Back- Fig. 3. For Use Where Whire Bach-
ground ia Not Neceasary. . ground ls Leed With Numerals ground 18 Used With Painted
Made From Adhesive-Backed Numerala, or, For Use When Signal
Plaatic is in the Form of Sign or Placard

ARRANGEMENT AND ORDER OF SIGNALS
-— OPTIONAL FORM OF APPLICATION ) -

. Mlﬁl?‘l’l-wh'ﬁ! {1  Slzrenf P WOTE:
£0b's Rs‘mhl a«l "~ This ahoes cihe oorvece &r-
Mt be Legitle 4 - and order of sigrmis .

50 Teet 1~ used for identification of ma- -
75 feet 2" | cerimls by hezard

100 iert 3~

200 feet A !

300 feet ! [

Note: NFPA hazard signal arrangement for in-plant use only.

See NFPA Standard No. 704M for dimensiconal and other details.

‘Copyrighted material usel by rourtesy of the Wational “Fire "Protettion
Association.

' . avoerpttoar DT e dag gt raneteey] . L. RETEE - Tt N
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EXHIBIT W-8-3. MATERIAL SAFETY DATA SHEET

(75% Reduction)

|

— MATERIAL SAFETY DATA SHEET

e " TPRODUCT YDENTIFICATION

| manusacrunen s name EEHGENGY TeLEPONE HO.

" oomess

i,T,FIADE NAME

F SYNONYMS

B Il HAZARDQUS INGREDIENTS

WATERIAL OR COMPONENT . HAZARD DATA

|

|

|

j ,
g: e

; I PHYSICAL DATA

{ BOILING POINT 760 MM G | - MELTING POINT

:

|

VAPOR DENSITY (AIR<1) SOLUBILITY (N HaQ % BY WT

14

SPECIFIC GRAVITY (HZ0=1 ( VAPOR PRESSURE
| X
; EVaMATION MATE Bl ACET 0 1

W VLLATILES B VI

APPEARANCE AND QLOR [

W-8-11 d76<



Exhibit W-8-3 (page 2 of‘4)

IV FIRE AND EXPLOSION DATA

FLASH POINT . AUTQIGNITION
(TEST METHODI TEMPERATURE
FLAMMABLE LiMITS IN AIR, % BY vOL_ LOWER UPPER

EXTINGUISHING
MEDIA

SPECIAL FIRE
FIGHTING
PROCEOURES

UNUSUAL FIRE
AND EXPLOSION .
HAZARD

L7 N HEALTH HAZARD INFORMATION

, HEALTH HAZARD DATA

~e T AT

INHALATION'

SKIN CONTACT

SKIN ABSORPTION

EYE CONTACT

INGESTION

EFFECTS OF OVEREXPOSURE
ACUTE OVEREXPOSURE

1

. OMRONIE OVERERSOISTE _ 4
i - _
I EMERGENCY AND FIRST AID PROCEODURES

EYES.

SEAN

©INHALATION:

INGESTION

NQTES TO PHYSICIAN

- . ST e UL epnfgmefe . -k

W-8-12 377 <



Exhibit W-8-3 (page 3 of 4)

Vi REACTIVITY DATA

CONOITIONS CONTRIBUTING TO INSTABILITY

INCOMPATIBILITY

HAZARDQUS DECOMPOSITION PRODUCTS

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION

- VISPILL OR LEAK PROCEDURES

STEPS TO 8€ TAKEN IF MATERTAL IS RELEASED OR SPILLED

NEUTRALIZING CHEMICALS

WASTE DISPOSAL METHOOD

VIl SPECIAL PROTECTION INFORMATION

VENTILATION REQUTREMENTS

~ SFETIFIC PERSONALPROTECTIVE EQUWAMENT

RESPIRATORY (SPECIFY IN DETAIL)

EYE

GLOVES

ATIHER SLATUING ANS EQLIPUENT

Ww-8-13 | L 378<




Exhibit W-B8-~3 (page 4 of &)

IX SPECIAL PRECAUTIONS

PRECAUTIONARY
STATEMENTS

QTHER HANOLING AND
STORAGE REQUIREMENTS

PREPARED @Y.

ADDRESS:

_ oaTE:

379~<
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EXHIBIT W-8-4.

HAZARD RATINGS AND SIGNAL WORDS

Rating Health 'Hazards Flammability Reactivity
G EXTREME HEALTH HAZARD EXTREMELY FLAMMABLE EXTREMELY REACTIVE
- ! —W_i
3 HIGH HEALTH HAZARD HIGHLY FLAMMABLE HIGHLY REACTIVE -.._
AR MODERATE HEALTH HAZARD | MODERATELY COMBUSTIBLE| MODERATELY REACTIVE
li SLIGHT HEALTH HAZARD SLIGHTLY COMBUSTIBRLE SLIGHTLY REACTIVE
}[ . i
0. E NO STGNIF[CANT NONCOMBUSTIBLE NONREACTIVE
" | HEALTH HAZARD
L
.
w-8-15 380<
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EXHIBIT W-8-5, SELECTION OF LABEL STATEMENTS

/ .
Label statements are intermediate in information content between the
hazard symbel 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 waterials. Additiconal 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 healith hazards, the major considerations are medes of entry, speed
of attack, and whether the effects are acute or chronic.

For fire hazérds, considerations include vapor pressure and vapor
density, autoignition temperature, explosive limirs, viscosity, products of

" eembustien, and-extinguishing media.

Reactivity hazards require knowledge of sensitivity to detcnation by
sheck or heat, tendency to rtapid polymerization, reactivity with common
substances, ability to supply oxygen in a fire situation, and cother special
harmful properties.

The number of statements used will depend on the hazard inveoilved.
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

+the tapabilities of industrisl paramedical personnel and facilities.

d81 <
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EXHIBIT W-8-5a. HEALTH RELATED STATEMENTS

W00~ O U £ Lo

28.
29.

30.
.31,
32.
33.

35.

37.
38.

Faral if swallowed >

Fatal if inhaled

Fatal if absorbed through the skin

Harmful if swallowed

Harmful if inhaled

Barmful if absorbed through the skin

Can cause allergic respiratory reaction ST

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 nonpeisonous

Repeated absorption can cause bladder tumors

Rapidly absorbed through skin

Inhalation can be fatal or cause delayed lung damage

Harmful if inhaled and tan canse delayed damg damage

Can cause delayed effect

Vapor extremely irritating

Extremely irritating gas and liquid under pyressuare

Gas éxtremely 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 1mmedlately painful or visible

Can .cause rash or external sores _

Can cause burns or external sores v

Liquid or vapor causes burns which may be delayed

May cause eye injury-effects may -be delayed

liquid penetrates shoes and leather causing .delayed .burns
- May cause sterility

May affect unborn children
Cancer suspect agent

382~
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EXHIBIT W-8-5b. HEALTH HAZARD ACTION STATEMENTS

Lo~

=
o

1z,
13.
14,
15.

. 1B,
19.
. 20.
21.

22.
23.

24.

25.
'26.

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 foed, 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 gloves

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 using this:-product

 ?£§§€aa?ailableﬂemetEEuCYiself—contained“breéthiﬂ%”“?Pafat“B |

or full-face air-line respirator when using this product

Wear respirator approved by NIOSH or the US Bureau
of Mines for organic vapor, dust, ete.

Wear goggles or face shield, rubber gloves, and protective
clothing when handling

Do not wear ordinary rubber protectlve 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)

Aveid exposing women of child-bearing age

383<
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EXHIBIT W-8-5c. FIRE AMPLIFYING STATEMENTS

Strong Oxidizer - contact with ofher materials may cause fire
Catches fire if exposed to air

Spillage may cause fire or liberate dangerous gas

Highly volatile

Contact with water or acid slowly liberates flammable gas
Contact with water may cause flash fire

May ignite if allowed to become damp

Heat, shock, or contact with other materials may cause fire
or explosive decomposition

Contact with other materials may cause fire or explosion,

-especially if heated

384 <
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i |
EX?IBiT W-8-54. FIRE HAZARD ACTION STATEMENTS

b oo e L

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 )
Spills on clothing or combustible materials may cause fire
Contents packed under water will ignite if water 'is removed
Avoild friction or rough handling because of fire hazard
. Keep wet in storage--dry powder may ignite by friectiom,
-static electricity or heat
Wear goggles or face shield and fire-retardant clothing when handling
Clothing and vegetation contaminated with chlorate or its -
solutions are DANGEROUSLY FLAMMABLE. Remove clothing and wash
thoroughly in water. Keep persons and animals coff treated areas
10. Store in cool place : '
11. Keep container tightly closed
12. Leoosen closure cautiously before opening
13. Store in cool dry place
. vi-ddta. - Store in 2a.cool place dn original container and protect from
. w0 w7 direct sunlight
LT T L1500 In case of fire, stop ‘flow of gas. FUse:fdry rthemical or carbom
dioxide when necessary to gain access to valve
16. Avoid spillage and contact with moisture or combustion

. 17. 1In case of spillage, flush with plenty of water and remove

~ O

O

contaminated articles
. 18. Flush area with water sprax
R 19. 1In case of fire, smother with dry sand, dtry ground limestone or
dry powder type materials specially designed for metal powder fires.
20. Spillape may cause fire. Do not get on floor. Sweep up and
remove immediately

Q - 385<
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EXHIBIT W-8-5e. REACTIVITY AMPLIFYING STATEMENTS

1. Powerful Oxidizer

2. Strong Oxidizer

3. Strong Acid

4, Strong Caustic (alkali)

12.
13.
14.

15.

19'

20.

[ B

Causes severe burns which may not be immediately painful or visible
Heat, shock, or contacé with other ﬁaterials may cause fire
or explosion, especially if heated
Contact with other material may cause fire or explosiom,
especially 1f heated
Reacts violently with water, liberating and igniting hjdrogen
- - May form explosive peraxides
* T ¥orms ‘shock-pensitive wixtores with tertain other wmatexrisis
May explode iI water comtent is 10% or below
Contamination may result 1# dangerous pressure
Liquid and gas under pressure
Extremely hazardous liquid and vapor;ﬁnder pressure
Extremely cold (give degrees F or C below zerg)
.- High Explogive
Explosive ]
—.Johibited monomer, .subject. reo violent polypexization .
Liquid and gas under pressure
Gas under pressure
o
SRR el BV B iRty G Frr T vnm Sl Leslatemoe . crmes ) mteieie e i} o
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. EXHIBIT W-8-5f. REACTIVITY HAZARD ACTION STATEMENTS

1. Keep from contact with oxidizing materials, highly oxygenated or
halogenated solvents, organic compounds containing reducible
function groups, or aqueous ammonia

2. Keep from contact with oxidizing materials

3. 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

4, Solidifies at about F { C) and may break container. Store in
moderately warm place

5. Keep from any contact with water

6. Use only dry, clean utensils in handling

7. While making solutions, add slowly to surface to avoid
violent splattering

8. Keep wet in storage--dry powder may -ignite by friction,
static electricity, or heat

9. 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
e " = .polymerization accelerators
o ©%313... Do not allow to evaporate 1o near dryness.. AAdition of water or
' aprropriate reducing materials will 1essan peroxide formation
12. Do not add water tc contents while in a container because of
violent reaction and possible flash fire
13. Do not attempt to loosen or remove material from container with any tool
14. Wear goggles and DRY gloves when handling '
15, Put nothing else in this container
16, Keep dry and handle only in suitable equipment to prevent metallic
’ contamination. Consult manufacturer
17. Keep container tightly closed and away from water or acids
18. HKeep container tightly closed; flush container clean before discarding
19. Do not put in stoppered or closed container
20. Note: Suck-back into cylinder may cause explosion. Under no
Ldrcumstances should the cylinder entry tube be inserted in a
liquid or gas without a vacuum break or other protective apparatus
in the line to prevent suck-back
21. Store in original vented container
. l2a . Store dn . cool place :
23, Keep-drum im upright -position. Do not toll drum con side
24, Handle under inert gas atmeosphere in DRY equipment
25. Keep from freezing
26. Loosen closure cautiously before opening
27. Store separately from, and avoid contact with, dehydrating
materials and other materials
28. Keep away from fire
2%, Cpen crntolier covefully wnd only o a7y enygen-fzes o7 inert atmelphors
30. Store in cool dry place
31. Store in cool place in original container and protect from direct

sunlight
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Exhibit W-8-5f (page 2 of 2)

32.
33.
34.

» ' 350

36.
'375

38.

39.

Keep container closed to prevent drying out

Do not heat cylinders

Keep away from acids and heat

Never return unused HYDROGEN PEROCXIDE to containera Dilute
-with plenty of water

Avoid spillage 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

N 1. First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE

' If swallowed, induce vomiting by sticking finger down threat or by
giving soapy or strong salty water to drink. Repeat until vomit is
clear. Never give anything by mouth to an unconscious persecn.

2. First Aid CALL A PHYSICIAN AS SOON AS POSSIBLE _
In case of contact, immediately flush eyes or skin with plenty of
water for at least 15 minutes while removing contaminated clothing and
shoes. Wash clothing before reuse. (Discard contaminated shoes.)

3. First Aid CALIL. 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.

T8 “Piyst Aid ... "CALL ATPHYSICIAN AS SOON AS "POSSIBLE
: . 1n case of contact, immediately flush eyes with plenty of warer
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.

8. Antidote: (indicate commonly available antidote.)

©'9,  Fote to Physiciams: (Give detailed specific treatment including
drug dosage.)

.Jd0. Lall the life Squad or Jocal emergency unii.

. - 389<
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EXHIBIT W-8-5h. STATEMENTS SPECIFYING SPECIFICl‘D;IE;}POSAL INSTRUCTIONS .

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 c'iecontaminate by...

6. Do naot flush into sewers.

7. Dispose of sodium by burning carefully in an open fire.

8. Sweep up spillage with strong calcium hypochlorite solution.

e B, --+Trear spillage with strong calcium hypochloritre solution
.. and-flush to sewer.

-+ d0. ", “In case .of spiliage, keep wet and rvemove verefuliy.

11. Soak up with rags and dispose in covered metal containers.
12. 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

4 Extreme Health Hazard

4 | | Extremely Flammable

2 Moderately Reactive

Fatal if swallowed, inhaled, or absorbed through the skin.
Causes severe eye burns.
.. Protect from all sources of ignition.
= Subject to viclent polymerizatiom.
Do not breathe vapor or get in eyes, on skin, on clothing,
When possibility of contact exists:
Wear full necprene suit, rubber boots, rubber gloves,
and self-contained breathing apparatus.
Avoid contact with acid, organic compounds, or water.
. FIRST .AID ‘ _ CALL A PHYSICIAN .AS .SOON .AS POSSIBLE
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

391 <«






. WORKSHEET W-8-1. MATERIALS INVENTORY

Complete this page and the next 3 pages for your school or work area.

.zNAMﬁ . 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 the inventory?

-d. What kind of Torm do you.use?

. ' e. What data do you record?

(L

(2)

(3)

- {4

(3,

2. ~-What do-you-do-with-the inventory -data?

Example: File it in a folder.

. e - 39L<
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Worksheet W~8-1 (page 2 of 4) Name

©. 3. 1If you were asked to.design . a new. inventory form, what kind of data l
would you elicit? List below in order of importance and explain why.

. 8... Name. of Material

b. Amount

1.
-

7 4. _'Wbhar Aisposition would yon yecommend for your pew Inventory Form?

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.
b. Add appropriate.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.




. Worksheet W-8-1 (page 3 of 4} Name

W-8-31
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WORKSHEET W-8-2. LABEL SYSTEM

Complete the following pages for your school or work area.

NAME DATE

TITLE

SCHOOL
. DEPARTMENT

LOCATION: CITY STATE

1. The information below is given in reference charts prepared by the

Manufacturing Chemists' Association for the Guide to Safety im the
Chemical Laboratory (1972, pp. 323-498).

{4 - (B

a. Substance/Formula .

b, Waste Disposal Procedure (Code)

c. TLV (ACGIH) PPM (mg/M°)

d. NFPA Hazard Signals

e. Specific Gravity

f. Vapor Density

- Flash Point

h.  Ignition TemperatuTe

i. ~ Flammable or Explosive Limits in Air

i Boiling Point

k. Melting Point

1. Solubility in H,0 g/100g

in coiumn (&) 9 che righn, clledk tie LlGliatiog you “CUld detlzl
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. .What.additional information is desirable? "z Reference - - Label
List below in order of importance. (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 for sulphuric acid.

5. 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-8-34 J3'7 <



—— Worksheet W-8-2 {page 3 of 6) Name
, CHEMICAL NaME
FORMULA - - FrasH PoinT
KINDS OF CORROSIVE TO SKIN AND EYEs . FLAMMABLE -
HAZARDS Tox1C BY INGESTION — PReacTive witH WaTER
o>+ JOXIC: BY:. INHALATION . +UnsTaBLE - —
-~ Tox1ic BY Skin ConTacT - RaproacTIvVE —_
SEVERITY OF HeALTH 0 1 2 3 4
HazarDs FIRE 0 01 2 3 4
ReEACTIVITY 0 1 2 3 4
- SPECIFIC
,Qﬁf%ﬂﬁmw
0 IREATMENT
SuPPLIER
Bate PREPARED __ PurcHAsED __ REcEIveD __ _
Usace
?THER
NFORMAT ION

W-8-35
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Worksheet W-8-2 (page 4 of 6) Name

. . .. SAMPLE LABEL FOR.SULPHURIC ACID

a. Health Related Statements (Exhibit W-8-5a)
- ba . _Health Hazard Action Statements (Exhibit ¥W~-8~5b) .
c. Fire Amplifying Statements (Exh;bit W-8-5¢)
d. Fire ‘Hazard Action Statements (Exhibit W-8-5d)

" e. - Reactivity Amplifying Statements - {Exhibit d-8-5e)
£. Reactivity Bazard Action Statements (Exhibit W-8-5f)
g. First Ald Statements (Exhibit W-8-5g)
h .v: Stét.ements Specifying Specific;Jisp;salInstruct;ons (Exh;bit W—B-Sh)‘

W= 3—3 6
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Worksheet W-8-2 (page 5 of 6);

t
)
!
t
I
!

Name

SAMPLE LABELS

Teacher transfers some
methyl alcohol from a
stock bottle to a

reagent bottle,

Hazard Signals

"1 Health

3 Flammabilicy

0 Reactivity

. .Student prepares 200 ml
of a 20% solution of
potassium hydroxide

for tomorrow's lab.

Hazard Signals

3 Health
0 Flammability

1l BReactdvity

i A
B

\‘r-_ ‘;" V
C.

Degcribe a labeling
problem in a course
other than chemistry.
Then prepare a label.

- W-8-37

I DR R L T B ST W SR 31 SR SO

. 440<



Worksheet W-8~2 (page 6 of &) Name

LA AT

NOTES

401 <
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WORKSHEET W-8-3. TEACHER AND STUDENT RESPONSIBILITIES FOR LABELING

Complete this.page and the next page for your school or work area.

NAME - ‘ DATE
TITLE

SCHOOL

DEPARTMENT _

. LOCATION:  CITY STATE

1. List courses involving materials that require labels.

Title No. Materials

R

.2. .Special problems .in .the above.

W-8-39 - 402<
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- SAFETY IN- THE SCHOOL SCIENCE:LABORATORY {250)

WORKSHOP ON SAFETY EQUIFMENT NO. W-13
METHODS Explanation, Practice, and Testing LENGTH 2 hours
PURPOSE Provide opportunities for hands-om or flrst hand experience

with safety equipment,

..OBJECTIVES. Enable the trainee to...

"0+ 1) .Demonstrate a kmowledge of the purpose and operztion of
.10 common.pleces of safety ‘equipment.

2) Demonstrate the technique of properly using 10 common
pleces of safety equipment.

3) Perceive further needs and requirements for using the
equipment in the laboratory.

.- SPECIAL

Hazard Control
. TERMS ~ Hazard £valuation
Hazard Recognition
Instrumentation
Safety Equipment Checklist
®
INSTRUCTOR
MATERIALS . ne

e T < M 4 - ¢
TR TR0 S PR S g -

Sample Eouipment and Related Supplies

- TRAINEE o
MATERIALS Lesson Plan (complete)
y ./ Sample Equipment and Related Supplies

W-13-1 A0



CONTENTS

INTRODUCTION - e-w-® ® 8 @ W9 O S8 WE'e. B @ W - @ .~¢‘.‘;.‘-;-O»c,. -‘w_13-3

Safety Equipment CheckdiSt . ..« o o 5. 5 o ¢ o s.2 5 o.a s-« « W=13=3
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LESSON Workshop on Safety Equipment ' NO w-13

NOTES

INSTRUCTION

' Exhibit W-13-1

| Exhibit W~-13-2

} INTRODUCTION
Insterents and tools are an integral part
of a safet&_program. Throughout this training
course, reference is made to equipment and
devices us%d to evaluate (measure) and control
(prevent} %afety and health hazards in the work

or school environments.

" In this lesson, laboratory teachers have

{a chance .ro become more familiar with safety

lequipment and gain experience in actually using

10 common items.

Safety Equipment Checklist

Each science teacher should conduct a

|regular safety inspection of the laberatery on a
..|dally basis. . More thorough inspections should

e

be made ar other fregquent intervalis.
If the school does not provide checklists,

each teacher should prepare suitable forms.

|Hazard Recognition or Identification

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




LESSON. Workshop on Safety Equipment NG w-13

NOTES

INSTRUCTION

Alert Prepared Teacher
(APT)

- | Exhibit W-13-3

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,land nose
to identify potential safety and health hazards,
applying knowledge, skills, and attitudes about
péople, the environment, and the products or
proéesses in use.

Hazard Evaluation or Measurement

lare made, used, and stored,

. |ing controls, .and personal protective .eguipment. |

ma ?

.

FY

“tained and calibrated. Calibration should be

Chemicals and physical agents coastantly

pose a threat to safety and health where théy

These risks to safety and health can be

greatly reduced by proper management, engineer-

Quantities can ‘be Iimited, personnel tan be = i
informed in detail aboﬁt the hazards, and very »
hazgrdous materials can be‘pfohibited. chever,u
the work .air should also be monitored.

Measuring devices must be properly main-

continuous, but it is especially important when

the devices are received, repaired, and in

W-13-4
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LESSON Workshop on Safety Equipment 7 , NO. w-13

NOTES

INSTRUCTION

Exhibit W-13-4

g

hard use. Other procedures to follow are:

1., Always store in a cool, dry, dust-free,
non-corrosive atmosphere.

2. ' Check battery-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.
“ooInstrumentation In this 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 of various measuring

devices. . Such examinarion and practice-with

lrelatively simple items lay.the foundations for

assessing the cost-effective benefits of future

purchases for 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-13-5
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LESSON Workshop on Safety Equipment i NO. y-13

NOTES

INSTRUCTION

0SH Act of 1970/29 CFR
1910

See Appendix B and
NIOSH Publications List

Federal and State laws and regulations for

occupational safety and health.

Again, however, availability and price do

1 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

4

Specific directions for this Jesson 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 ¢omplete a
-separate Worksheet for each piece.

1.3.. Practice using each @iELEADf,eqﬁimeDI-ﬂmiilz

you feel confident with the techniques.

14, Arrange with the instructor to be "tested”

on the proper use of the equipment.

1 5. Give your Worksheets to the instructor for

signing and recording.

W-13-6
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EXHIBIT W-13-1. -SUGGESTED ITEMS FOR SAFETY EQUIPMENT CHECKLIST

. Item

.~ Classroom:

. Laboratory

~“Storeroom

Door (s)

Window(s)

Floor

Cabinet (s)

Shelving

Ventilation

Lighting

" "Heat (Above 25°C)

Water

Waste Drain

Fire Extinguisher

Safety Shower

Fire Blanket

Eye Wash

First Aid Kit

. Fume Hood

Student Lab Station

" Instructor Preparation
Station

Instructor Demounstration
Desk

Master Water Cut-Off Valve

Master Electric Cut-=0ff
Switch )

Master Gas Cut-0ff Valve

Chemical Reagents

Disposition of Hazardous
Materials

Disposition of Unlabeled
.. Materials

ﬂ"Disposition of Unusable
Equipment

s

.. .. Glassware

Other

COMMENTS :

Source: Science Safety.

Education, Commonwealth of Virginia, Richmond, Virginia (July 1976).

Division of Secondary Education, Department of

W-13-7
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EXHIBIT W-13-2. HAZARD RECOGNITION '"EQUIPMENT"

Eyes Knowledge

Ears © Skills
Nose Attitudes

Alert Prepared Teacher (APT)

W-13-8
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. : EXHIBIT W-13-3., HAZARD EVALUATION Ei‘QIiJIPMENT

. . Item . = - Purpose
7~ Combustible Gas Meter - Take air measurements.
Detector Tube System - Indicate presence of hazaraousigases and vapérs.
:_a?Electric:Hazard'Te;ter .. ....Evaluate staﬁic'charge.:gurrenznleaks,;and'

.2lepctrical outlets.

Geiger-Mueller Counter 7 Measure radiocactiwvity.
Light Meter Measure levels pf illumination.
‘Noise Meter | ~ Measure sound levels.
7H=  ‘“(7;Badiatiun'Detectur s Q*TMEasure radiation.
° ~
| nég; Velometer . Measure air flow. :
Ventilation Smoke Tube Measure air flow.direction and rate.
Wind Chimes or Mobiles Indicate air flow.
°
W-13-9
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EXHIBIT W-13-4. HAZARD CONTROL EQUIPMENT .

Item Purpose
Eyewash Facilities Prevent or reduce injuries from chemicals.
Fire Blankets Smother flaming clotheé or hair.
. Fire Extinguishers . Put out fires.
First Aid Kits Give emergency treatment for burns, cuts, etc.
Lab Aprons Protect body and clothing from biological and

chemical hazards.

Lab Gloves. Protect hands from laboratory hazards.

Resgpirators “"Prevent inhalarion of toxic substances.

Safety Goggles Protect eyes from chemical and particle injuries. .
and

Face Shields Protect head, face, and neck from chemical and

particle injuries. ’
" Safery Showers ' Prevent or veduce injuries from chemicals.

" Sand Buckets - - Smother small Fires.

Tongs ' Protect hands from burns and chemical injuries.

Waste Containers Preve.. iires, explosions, and pollutiomn.

s — -

W-13-10 | .
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- WORKSHEET W-13-1. SAFETY EQUIPMENT PRACTICE

— jJ;Complete”thislpage'and*the;next page for each piece of equipment tried.
. . YOUR NAME _ _ DATE
YOUR TITLE
SCHOOL
‘;zDﬁPARIMENQ_
LOCATION: CITY STATE

10

T Be .

5.

- b *Néme‘(Brand) o
.7 t. ““Model, “Serial, or other ID-Number

. d.  Maker or -Supplier

Description (Complete as many of the blanks below as possible.)

a. Name {Generic)

e, Cost per Unit

What is the equipment supposed to do? (Purpose)

JHow is the. equipnment .supposed to swork?. {Operation)

Does it éeem to fulfill its purpose? Yes No ?
' »
Explain.
Does it seem to operate properly? Yes No ?
Explain.
W-13-11
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Worksheet W-13-1 (page 2 of 2) Name

- 6.

- 10.

__‘Courses,inywhichythe_gquipment might be used.

Title No. Students

Special problems with the above.

- “Further education/training necessary -for classroom use.

a. Teachers

b. Students

.£. . Other (Adminisrrarors, Parents, £ir.)

Time estimate for you to use the. equipment. properly with confidence.

a. Explanation b. Practice c. Testing

(For Instructors Only) The trainee has satisfactorily demonstrated ...

a. Knowledge of purpose and operation of equipment.

b. fechnique of proper usage of equipment.

c. Perception of further needs and requirements.

Name Date
W-13-12
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WORKSHEET W~13-1. SAFETY EQUIPHENT PRACTICE

.  Complete this page and the next page for each plece of equipment tried.

 YOUR NAME _ ' DATE

YOUR TITLE

"§CHOOL

_ DEPARTMENT

LOCATION: CITY STATE

ll

5.

Description (Complete as many of the blanks below as possible.)

a. Name (Generic)

b..  Nape (Brand) _

£ Model,‘;Serial,',or other ID Number

d.  Maker or Supplier

e. Cost per Unit

What is the equipment supposed to do? (Purpose)

. .How is the equipment supposed Lo work? (Operarion)

Does it seem to fulfill its purpuse? - Yes ~ No 1

Explain.
Does it seem to operate properly? Yes No ?
Explain.

W-13-11
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Worksheet W-13-1 (page 2 of 2) Name

6.

70

8.

8.

10.

Courses in which the equipment might be used.

Title No. Students

Special problems with the above.

Further education/training necessary for classroom use.

a. Teachers

b. Students

. £« . Dther (Administrators, Parents, etc.)

-Time estimate for you.to.use the equipment properly with confidence.

a. Explanation b. Practice c. Testing

(For Instructors Only) The trainee has satisfactorily demonstrated ...

a. Knowledge of purpose and operation of equipment.

., b. Technique of proper usage of equipueui.

c. Perception of further needs and requirements.

Name ‘ Date

Ww-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-m1nutes each) of

3 NIOSH

formal instruction is necessary for teachers to obtain the CS
course certificate and 1.6 Continuing Education Units (CEU’'s).

There is a large univefse of safety and health aids directed 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
providfng full descriptions to NIOSH via State Science Supervisors and the

Council of State Science Supervisors.

SLIDES .

A set of slides (35mm) is furnished by HiOSH to each State Science
Supervisor, who may reproduce and distribute copies for local training groups.
(Some local rotation of slide sets may be necessary.)

Each slide is numbered in sequence by Tesson (1-1, 1-2, etc.) and a
s]iQe script is provided with the slide package.

The NIOSH slides ghou]d be used as pari 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

ennnipmant athar caures matariale  Jitaratyra. pte Y on oac Tpedrurtionald

Media {those which are complete enough to comprise lessons in themselves,

and teach without the necessary inclusion of additional dinformation.)

A-1
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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 portable 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 90005

IN CASE OF FIRE
Motion Picture, 16 mm, Color, 17 minutes

Features the elements of fire, classes of fire and a variety of porfab1e
extinguishers.

National Safety Council

~Los Angeles Chapter of NSC
3388 W. 8th Street
Los Angeles, Catifornia 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
{ilm. It is a good "discussion starter" into the safety policies of your
particular industry or institution,.

Matheson Gas Products
P. 0. Box 85
E. Rutherford, New Jersey 07073

LABORATORY SAFETY - Part 1

Motion Picture, 16 mm, Sound, 20 minutes

Thic nvpg‘l'lonf- 4-'11m wae v\v\r\rJ|r~nr| has +|-.o \’~nn1n1~ C+atn n,r.m et of

Education. It is one of the very few' f11m° “which d1rect1y 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.

4d20<
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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 witl furnish 1 copy to each State

F
Contact your State Science Supervisor or
other designated responsible State Officer.

e

COr avatiavie (67 rental,
National Safety Council

425 N. Michigan Avenue
Chicago, I1linois 60611

A-4 A1 <



Part 1 {Con'd)

SAFE HANDLING OF LABORATORY ANIMALS
Motion Picture, 16 mm, Sound, 15 minutes

Demonstrates the techniques of handling and emphas1zes methods of avoiding
injury and infections.

National Medical Audio Visual Center
National Library of Medicine
Refer to M-455 Atlanta, Georgia 30324

SAFETY ATTITUDES
Motion Picture, 16 mm, Color, 10 minutes

Describes the causes and effects of unsafe attitudes. Illustrates that
attitudes are learned, not inherited.

National Safety Council

425 N. Michigan Avenue
Chicago, ITlinois 60611

Cor
Los Angeles Chapter of NSC

3388 W. 8th Street
Los Angetes, 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, I11linois 60611

or

gos Ange]es Chapter of NSC

S L3368 M. GLh alreel

Los Angeles, California 920005
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Part 1 (Con'd)

SAFETY IN THE SCIENCE LAB - A Series
Video cassette 3/4" U-matic, 15 minutes each

Introduction

. Handling Glassware Properly
Proper Eye Protection
Electrical Hazards

Legal Liability

Fire Protection and Prevention
Elementary First Aid

SNOYOL PN —
. & s = = .

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.

TAKE YOUR CHOICE

Available on loan only from
Dr. George J. Q0'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

Motion Picture, 16 mm, Color, 13 minutes

A good film to generate discussion.

a student be]1eves that accidents happen only to other people.

Nat1ona1 Safety Council

Los Angeles Chapter of NSC
3388 W. 8th Street

Los Angeles, California 90005

A-6 423<

Set in a high school chemistry 1aboratory,



Part 1 (Con'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
Mofion'Picture, 16 mm, Color, 20 miﬁutes
Demonstrates safe handling of compréssed gases in industry and research.
Matheson Gas Products

P. 0. 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 employers,
‘this film stresses the importance of proper recordkeep1ng 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, 1C 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
toward safety.

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 wh1ch demonstrates the need for personal protection, hoods
and other safety devices.

National Safety Council
425 N. Michigan Avenue
Chicago, I11inois 60611 only

A-8
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Part 2 (Con'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

ITlustrates 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 Madiscn Avenue
Mod Vo S Moawle TSRS

Bk L R Ll

A-9

426 <



Part 2 (Con'd)

FIRST AID SERIES
Motion Picture, 7 films, 16 mm, Color, 7-10 minutes each

Artificial Respiration
Control of Bleeding
Physical Shoack

.Open and Closed Wounds
Burns and Scalds

Fractures and Dislocations
Transportation

~SOO W~

These films are an introduction to effect1ve 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.

Sellstrom Manufacturing Company
Sellstrom Industrial Park
P. 0. Box 355
Palatine, 111inois 600067
PULSE OF LIFE

_ Motion Picture, 16 mm, 28 minutes

o,

A good demonstrat1on of Art1f1c1a1 Resp1rat1on and Artifical Rec1rcu1at1on.

Nat1ona1 Safety Counc11
425 N. Michigan Avenue
Chicago, I11inois 60611 only
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Part; 2 (Con'd)

READ THE'LABEL AND LIVE
MOtion_Pfcture, 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
roulette. ‘

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

This stide series yives general anu basic INioruiacion retaling Lo 3Civul saicly.
Content is good.

Workmen's Compensation Board
APD, Film Library

Labor & Industries Building
Salem, Oregon 97310

A1 A28<



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 communicating 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. Bth Street ‘
Los Angeles, California 90005

WINDOWS OF YOUR SQUL
Motion Picture, 16 mm, Color, 28 minutes

"Windows" is an alder 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. 0. Box 355 ,

Palatine, IT1linois 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 £, 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 16/Cinesound
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.

Chicage, IL 60604

Better Vision Institute
230 Park Avenue

New YOrk, NY ‘IUOII
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. 0. Box 25082
Oklahoma City, OK 73125

tEdward Feil Productions
1514 Prospect Avenue
Cleveland, Ohio 44115

The Fertilizer Institute
1015 - 8th S5t., 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
Chicago, IL 60602

430<



Greater Los Angeles Chapter
National Safety Council
3388 West Bth Street

Los Angeles, CA 90005

Harvest Films
309 Fifth Avenue
New York, NY 10016

Hyster Co.
P. 0. Box 2902
Portland, QR 97208

Indiana Universfty
“Audio-Visual Center
Bloomington, Indiana 47401

International Film Bureau, Inc.
332 S. Michigan Avenue
-Chicago, IL 60604

International Medifilms
3491 Cahuenga Boulevard
Las Angeles, CA 90068

Iowa State University
Media Resources Center
121 Pearson Hall
Ames, Iowa 50011

Towa State University
Fire Service Extension
Ames, Iowa 50010

Library Filmstrip Center
3033 Aloma _
Wichita, Kansas 67211

J. F. Lincoln Arc Welding Foundation
P. 0. Box 3035
Cleveland, Ohio 44117

Lineman's Supply Division
P. 0. Box 1690
Binghamton, NY 13902

fali i ian Films -
34 MacQuesten Parkway, South
Mount Vernon, N.Y. 10550

Manufacturing Chemist Assn.
1825 Connecticut Avenue, NW
Washington, DC 20009

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 Qaks, 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

Chicaga, I1linois 60611

National Rural Electric Cooperative .
2000 Florida Avenue, NW )
Retirement Safety & Insurance Dept.
Washington, DC 20009

National Society for Prevention
of Blindness

79 Madison Avenue

New York, NY 10016

National Safety Council
425 N. Michigan Avenue
Chicago, I1linois 60611

New England Health Resource Center
Dept. of Media Service

University of -New Hampshire
Durham, NH 03824

New York State College of
;‘Qb TeurTiure o LT1E SOTenceE

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
Media Library

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. 0. Box 622
Reading, PA 19603

Xerox Films
245 Long Hill Rd.

Middletown, CT. 06457
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WORKSHEET A-1. TRAINEE AUDIO-VISUAL CRITIQUE

Complete this page and the next page for each audio-visual reviewed.

Your Name . ' Date

Your Title

Schocl

Department

Location: City . State

DESCRIPTION

Title:

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.
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Worksheet A-1 (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, i

5. Comments
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WORKSHEET A-2, INSTRUCTOR AUDIO-VISUAL CRITIQUE (OPTIONAL)

Complete both pages and return to NIOSH via CS3‘

Your Name Date

Your Title

School or Organization

Address

DESCRIPTION -

Title

Medium: Film ., Filmstrip____, Video Cassette __ , Slide-Tape Set
Length (minutes or frames) Date prepared (if known)
Colox? __ Sound? Graphics?

Producer or Distributor

1. Most important messages conveyed, from your point of view. Please be
specific.
2. In your opiniocn, what kind - of group would benefit from the use of this

A=V (seneral Science, Speciiil Discipiines, eic.;
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Worksheet A-2 (péée 2 of 2) ° . Name

j
I

Did the use of this A-V generate an active discussion resulting in
the dissemination of useful information? Please explain.

Circle the letters of applicable elements below
and rate each of these as shown.

Good Fair Poor

a. Length
b. Color
c. Sound

d. Legibility of Graphics

e. Treatment of Subject Matter

f. Suitabflity for Students

g- Suitability for Teachers

h. Suitability for Parents

i. Overall Quality

j. Other (specify)

Comments

436<
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APPENDIX B - LIBRARY RESCURCES

Subject matter for the In-Service Training Program for High School Science
Teachers is drawn from a vaét and growing bedy of literature in the field of
cccupational safety and health.- There are countless books, pericdicals, and
publications of many kinds in all aspects of related disciplines.

So far, there appears to be very little published méterial that addresses
the special problems of schools and classrooms. This is sure to come in the
near future. Meanwhile, much of the industriaily—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 next pages, followed by several
others of a more specialized nature. At least the basic‘items shouid be in
the library of every school science department. The foliowing ar%icle pro-
vides a more comprehensive list by major topics and includes journals and
other sources of information:

Carnow, B.W., et al. "A Bookshelf on Occupational Health and
Safety," American Journal of Public Health, 65:503-520 {May 1975).

Reprints of the above are available only in gquantity from the American
Pubiic Health Association, 1015 - 18th Street, NW Washington, D.C. 20036.
The minimum order is 100 ﬁopies for about $90 (a; of June 1977). A Copy
of this reprint will be provided by NIOSH to each State Supervisor.

Good “starter’ perloﬁicals are:

College & University Newsletter 412.01 5 issues per subscription.
52.15
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Chemical Newsletter., 112.01, 12 issues per subscription which
includes a volume of the National Safety Congress Transactions.
$3.40

Both 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 Operations, Seventh Edition,
National Safety Council, Chicago, I1linois (1974). $30.00

Aldrich Chemical Co. Cataloqgue. Aldrich Chemical Co., 940 W. St. Paul Ave .
Milwaukee, Wisconsin 53233 - 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 Qccupational
‘Safety and Health, DHEW Publication No. (NIOSH) 77-206. NIOSH, Division
of Techinical Services, Cincinnati, Ohio 45226 {1977). Free

CRC Handbook of Laboratory Safety. Secbnd Edition. Norman V. Steere, Ed.
Chemical Rubber Co., Cleveland, Chio $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 Pr1nt1ng Office, Washington, D.C. Stock No. 174000383
$3.85 _

Deadly Harvest - 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 Protection 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/Hi11 (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, Ohip 45268 Free

How to Dispose of Toxic Substances and Industrial Wastes. Philip W. Powers;
Noyes Data Corporation, Park Ridge, New Jersey (1976) $48.00

Human Po1son1ng from Nat1ve and Cu1t1vated Plants. Second Edition.
- R Y PED —'".r-;“:-"' H.'-,..I- '5"?:‘-",;",‘:!1“ kl_f"

-y e mie b

(SO PRt '-.—a'—,-

(1974) $7. 95 ;
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Industrial Safety Data Sheets & Chemical Safety Guides. National Safety
Council, Chicago, I11inois = Charges vary according to quantity ordered.

Laboratory Waste Disposal Manual. new editiion available after January 1978.
Manufacturing Chemists Association, 1825 Connecticut Ave., Washington, D.C.
20009 $5.50 ' o

MCB Chemical Reference Mdnua1, Voiume IT. MCB Chemical Co., 2909 Highland
Ave,, Norwood, Chio 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

Registry of Toxic Effects of Chemical Substances. HEW Publication No.
(NIOSH) 76-191. Superintendent of Documents, U. S. Government Printing
O0ffice, ‘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 1h three
Volumes. Division of Chemical Education, American Chemical Society,
Easton, PA. 18042 $5.50 - $6.50 each

Safety in the Secondary Sc¢ience 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 787.1-1968. American National Standards
Institute, New York, N.Y. (1968)

Code of Federal Regulations. Title 29, Part 1910. ™ODccupational Safety and.
Health Standards". U. S. QOccupational Safety and Health Administraticn.

nnnnn

Communications for the Safety Professional. R. B. Konikow and F. E. McElroy:
National Safety Council, Chicago, I11inois {1975)




OTHER USEFUL REFERENCES

(continued)

Dictionary of Terms Used in the Safety Profession. W. E. Tarrants:
American Society of Safety Engineers, Park Ridge, I1linois (1972)

Essentials of Toxicology. Second Edition. T. A. Loomis: Lea & Febiger,
Philadelphia, Pennsylvania {1974}

Fire Protection Guide on‘Hazardous Materials. Seventh Edition. National
Fire Protection Association, 470 Atlantic Avenue, Boston, MA 02210 (1978)

Fundamentals of Industrial Hygiene. J. B. Olishifski and F. E. McElroy, Ed.:
National Safety Council, Chicago, I11inois (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
1isted under Basic References)

Hazardous Materials Handbook. Beverly Hills, California: Glencoe Press (1972)

The Industrial Environment - Its Evaluation and Control. National Institute
for Occupational Safety and Health (NIOSH): U. S. Government Printing Office,
Washington, D.C. (1973) '

Industrial vVentilation: A Manual of Recommended Practice. Fourteenth Edition.
American Conference of Governmental Industrial Hygienists: Committes on
Industrial Ventilation, P.0. Box 16153, Lansing, Michigan 48901 (1976)

Lab Data. Quarterly. Underwriters Laboratories, Inc., 207 E. Ohio Street,
Chicago, ITlinois 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.0. Box 1937, Cincinnati, Ohio 45201
{latest annual edition)

J. S. Occupational Safety and Health Act of 1370. 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 sélect the mest useful rescurces from a
multitude of individuals and organizations in business, government at all
levels, and education.

Businéss

Large manufaéturers and major induétries 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 Municiﬁalities foer some services in
safety and health. Start with the local telephone directory, looking for
such agency names as labor, occupatiomal safety and health, and public ﬁealth.

The U.S. National Institute for Océupational Safety and Health (WIOSH)
and the Occupational Safety and Health Administration (0OSHA) have regional
offices in 10 cities: Atlansa, Boston, Chicago, Dallas, Denver, Kansas City,
New York, Philadelphia, San Francisce, and Seattle. O0SHA also has area offices
in other large cities.

NIQSH headquarters are in the ﬁepartment of Health, Education, and Welfare
in Rockville, Maryland (administrative offices) and Cincinnati, Qhio (research
and training laboratories}. OSHA headquarters are in Ehe:Department of Labor

s
in Washington, D.C.
Fducation

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-1 .
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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 contéin a beginning list of national organizations
that provide a variety of safety and health services. Many of these have
loéal 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 Iﬁdustrial

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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Name and Address

Abbreviation

‘Type of Organization

AMERICAN ASSOCIATION OF INDUSTRIAL NURSES

79 Madison Avenue
New York, N. Y. 100le

AMERICAN CHEMICAL SOCIETY
1155 - l6th Street, NW
Washington, D. C. 20036

AMERICAN CONFERENCE OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS

P. 0. Box 1937

Cincinnati, Ohioc 45201

AMERICAN INDUSTRIAL HYGIENE ASSOCIATION
66 South Miller Road
Akron, Ohio 44313

AMERICAN INSURANCE ASSOCIATION
Engineering and Safety Services
85 John Streset

New York, N. Y. 10038

AMERICAN LUNG ASSOCIATION
1740 Broadway
New York, N. Y. 10019

AMERICAN 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 FCR TESTLING

e ket

i
L'L;‘-u ;n;‘_- - L

1916 Race Street
Philadelphia, Pennsylvania 19103

C-3

AATN

ACS

ACGIH

ATIHA

AIA

AMTA

ANRC

ANST

APHA

ASTM

Professional -Society

Professional Society

Professional Society

Professional Society

Insurance

Service
Insurance

Service

Standards and
Specifications

Professional Society

Standards and

Qronifirationg
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Name and Address Abbreviation Type of Organization

AMERICAN SOCIETY OF SAFETY ENGINEERS ASSE Professional Society I
850 Busse Highway
Park Ridge, Illinois 60068

INDUSTRIAL SAFETY EQUIPMENT ASSOCIATION ISEA Trade Association
2425 Wilson Boulevard
Arlington, Virginia 22201

MANUFACTURING CHEMISTS' ASSOCIATION MCA Trade Association
1825 Connecticut Avenue, NW
Washington, D. C. 20009

NATIONAI FIRE PROTECTION ASSOCIATION NFPA Fire Protection
470 Atlantic Avenue
Boston, Massachusetts 02210

NATIONAL SAFETY COUNCIL NSC Service
425 North Michigan Avenue
Chicago, Illinois 60611

NATIONAL SOCIETY FOR THE PREVENTION NSPB Service
OF BLINDNESS
79 Madison Avenue

New York, N. Y. 10016
UNDERWRITERS LABORATORIES, INC. UL Fire Protection .

207 East Ohio Street
Chicago, Illinois 60611

C-4
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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 implementatien.

Teacher trainers need great flexibility in planning, cdnducting, andv‘
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 éi 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 respoﬁdents.

Summary 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-I. Certificates will be issued by CS3 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 Coméletions (by Location)

Overall Evaluation of Instructional Materials and Methods.

Most Frequent or Important Comments.of Participants (iﬁcluding errata)
Future Needs

Sugpested 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 Pecple

Least-liked or Least Valuable Features {(Weaknesses)
Lecture Lessons

‘Length

Less Coverage or Emphasis (Toﬁics)

Manuals and Handouts (including Lesson Plans)
More Coverage or Emphasis (Topics)

Objectives

Quizzes and Tests (if used)

References and Resources ,

Safety Equipment Selection

Supplementary Materiél (if used)

Topical Organization

Workshop Lessons
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EXHIBIT D-1. SAMPLE TRAINING CERTIFICATE

{50% Reduction)

Council of State Science Supervisors
and
Hational Institute for Gccupational
Safely § Health

This i~ to certify that

ha~ ('nu|||[[-l|-|[ sintecn hownrs of teaining in
“i'l'll!l.‘llinll.‘l' ~alery & Health
by participation in the course

Salety in 1he School Seienee Laborators

Mﬂm | bt et f HD

Caumh ol Rlale S - Ssgl
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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 environmeﬂt exists

b, indicate possible areas of concern and danger

¢. serve as a guide for the design of safe facilitie;
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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I
. WALK-THRU SURVEY OF THE SCHOOL SCIENCE LABORATORY

a

Complete the following pages for your school. If desired, send copies to your
principal, superincéndent, and state science supervisor, Be sure to keep one

copy on file for yourself. Repeat at least annually.

NAME : DATE

TITLE

SCHOOL

DEPARTMENT

LOCATION: 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

5. 'Number of Science Classrooms

6. Number of Combined Science Classrocm/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? Yes

No

8. Number of Fire Extinguishers’

Type ' Location
a. COT

b. Soda Acid

c. BC

‘l’ d. ABC
B e. Water -
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Walk-Thru Survey (page 2 of 5) : Name

10.

1l.

12.

13.

14.

15'

16.

17.

18.

19.

20.

21.

22.

Number of backup units in storage

Last Ihspection Date for Fire Extinguishers

Number of Sand Buckets w/Sand

Number of Approved Fire Blankets

Number of First Aid or Emergency Charts

Number of First Aid Kits w/Supplies

Number of Safety Showers Are they operable?

a. Industrial Type

b. Hand or Portable Type

Number of eyewash stations

a. Installed w/plumbing and aerifier

b. Squeeze-bottle type

¢, Other

Are they checked regularly to determine oper-
ability? Yes

Eye, Face and Body Protection

a. Number of approved safety glasses w/full
side shields

No

b. Number of approved safety chemlical goggles

c., Number of approved plastic face shields

d. Number of demonstration safety shields

a. Does each student have his/her own personal
eye protection device? ! Yes

b. If answer is No, is' thére a”maintenance
and cleaning program? Yes

Number of rubber gloves

No

No

Number of rubber/plastic/cloth aprons

Number of asbestos gloves (pairs)
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Walk-Thru Survey (page 3 of 5) ’ Name

23.

24,

25.

26,

27,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Number of lab coats

Number of electric outlets (110-120 volt w/ground)

Number of electric outlets (110-120 volt without
ground)

Is provision made for proper grounding of all

electrical devices? Yes No ~
If no, please describe
a. Number of compressed gas cylinders
b. Are they properly secured to prevent
tipping? : . Yes No

Number of sinks

Number of waste receptacles for glass

Number of waste receptacles for dry chemicals/
reagents

Number of waste receptacles for liquid chemicals/
reagents

Number of containers designed to transport
dangerous reagents or chemicals.

Are all waste receptacles properly marked?

Are all waste receptacles easily located?

Number of securable storage spaces for chemicals
w/forced ventilation

Number of securable storage spaces Ior chemicals
without forced ventilation

Number of electric refrigerators




Walk-Thru Survey (page 4 of 5) Name

38.

39.

40.

41,
42,
43.
44,
45,
46,

47.

48.
49

50.

51.

52.
53.

54.

Briefly describe what type of materials are stored
in these units, such as reagents, focod, etc.

a. Number of fume hoods

b. Rated exhaust velocity - cfm if known

a, Number of exhaust fans

b. Rated exhaust velocity

Is fume hood rated explosion proof?

Number of drinking fountains in science rooms

Number of drinking fountains in science labs

Is there a master cutoff for water?

Is there a master cutoff for gas?

Is there a master cutoff for electricity?

Are they accessible? Do you know where
they are?

Are the floors non-skid?

Is there sharp-edged furniture in the lab?

Number of special cabinets to store hazardous
or flammable chemicals

a. Number of gas burners

b. Number of alcohol burners

¢. Number of candles if used

‘Do you use animals in the lap? ___~ 1If so, are

there proper facilities teo handle them?

Are. you aware of the biohazards involved in animal
handling? Yes

No

a. Are experiments conducted using biologic fluids?

b. What is the source?
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Walk-Thru Survey (page 5 of 5) ‘Name

55.

56.

57.

58.

59.

60.

61.

a. Does blood-letting experimentation take place?

b. If so, are diSposable lancets and alecohol
swabs used?

Do you permet handling of pathogens by students?

If ves, explain

Do you have pipette bulbs for proper pipetting
procedures?

Is food preparation/consumption/storage permitted
in laboratory?

Do you have proper facilities to accommodate the
handicapped student?

Explain Below

Do you have field manuals or explanatory sessions

describing possible dangers involved with field trips?

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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APPENDIX -F - TRAINEE EVALUATION

Reserved for subplemental instruments, test items, and the like to be

added later by CSB, NIOSH, and "training personnel.

F-1 = U6, GOVERNMENT PRINTING OFFICE (B84 - 759-103/1033
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