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Important Telephone Numbers iii

IMPORTANT TELEPHONE NUMBERS

Standard Emergency Number

Police/Sheriff
Ambulance Source
Fire Department

Hospital

(Name)
Poison Control Center

School Health Service
District Safety Officer

(Name)
District/County Science Specialist

911

(Name)
City/County Health Department
Animal Control (Pound)

California Division of Industrial Relations
(Safety Concerns)

(Contact for Chemical Disposal)

(Other)

(Other)
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DISTRICT EMERGENCY PROCEDURES ‘

(Note: Insert a copy of your district's emergency procedures, such as
evacuation procedures, hazardous materials spills, and so fetth.)
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Preface

PREFACE

This publication has been prepared to help science teachers, administrators, and
other school staff members understand and avoid situations in which accidents
could occur in the science labs or on field trips and outdoor education
experiences. No publication can or should, however, completely describe the
procedures for ensuring safety under all conditions and in all situations;
therefore, the authors, editorial staff, and publisher cannot be responsible for
errors in publication or for any consequences arising from the use of the
information published in this handbook. The suggestions included in this
publication are generally agreed upon and are recommended for consideration
by all California science ‘eachers. Since this publication has been prepared for
statewide distribution, not all of the recomraended policies are appropriate for
adoption in all districts. The ideas presented may be adapted to meet the needs
of teachers and students in each distict.

Since this publication is designed for use by lab instructors, it provides minimal
information for students, parents, and administrators regarding the safety
procedures necessary in the science laboratory. Some material, such as
parental consent forms, has been included in the appendices to help teachers
communicate with other audiences.

JA'ES R. SMITH . FRANCIE ALEXANDER
D?uty Superintendent for Curriculum . Director, Curriculum,
and Instructional Leadership Instruction, and Assessment Division

THOMAS P. SACHSE
Science, and Environmental Education Unit
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Section I: Introduction 1

A. Rationale for Experience-Based Scier.ce Teaching

Labcratory activities and demonstrations
represent an cssential part of good science teach-
ing. Although written materials and pictures can
convey an enormous amount of informetion,
knowledge and concepis related to science are
more fully understood when students observe or
participate in iearning activities involving labora-
tory experiments and demonstrations. In addi-
tion to improving the understanding of besic
science concepts, laboratory activities and dem-
onstrations allow students to learn the processes
and techniques of science laboratory investiga-
tior. Students who go to colleges and univer-
sities and take advanced science courses are
expected to know laboratory procedures.

All high school graduates benefit from
practicing safety procedures and from learning to
appreciate scientific methods. There are potential
hazards in science activities, just as there are in
physical education, vocational education, and
home economics classrooms. However, know-
ing about possible hazards and taking precautions
reduces the likelihood of accidents and is the
basis for creating a safe learning environment.

L INTRODUCTION

Science teachers must be advocates of safety
and must have the information and attitudes
necessary to inform and involve groups which
wil! help support activity-based sciencc classes.
School and district administrative staff must be
active supporters of hands-on science expe-
riences. Administrators must be kept informed
of the activities and concomitant safety precau-
tions and must devote resources to make such
experiences possible.

Science teachers are in a unique position to
orient administrators to the attitudes, skills,
rational thinking processes, and knowledge result-
ing from lab activities. The fact that many science
lab exercises utilize readily available materials
and may be inexpensive to conduct should be
conveyed to administrators so that tney may
increase their appreciation of the number and
variety of experiments. The key issue is that
administrators who observe student motivation
resulting from lab participation will be more
likely to increase support for activities requiring
more resources. For this support to be ensured,
it will also be necessary to provide evidence that
appropriate safety precautions have been taken.

. Responsibilities of Students and Parents

Through their own educational background
and training, most science teachers have learned
to use safe lab techniques as a matter of course.
Because many students have not had the oppor-
tunities at home and in s~hool to observe safety
procedures, the science .ab is a good place to
begin leaming these fundamentals. Students
have a responsibility to themselves and their
classmates to learn and observe safety practices
in all participatory science activities. Some spe-
cific areas of safety instruction for students are
listed below; but in addition to such knowledge,
students should adopt positive attitudes about the
need for safety in a lab setting.

Students' interest in science activities must
be channeled constructively so that capricious,
careless actions do not occur. The following
practices, skills, or knowledge areas should be
taught in most laboratory classes:

13




2 Science Safety Handbook

* Proper eye-care safety practices The con<ent forms (see Appendix II-B-3 and
¢ Proper handling of giassware and glass tub- 1i-B-4), which science teachers are encouraged
ing to ask parents to sign, do not constitute a legal
» Proper technique for safety in working with release but acknowledge that safety procedures
glass tubing exist at school and are part of their children's
» Proper setup and handling of electrical equip- safety training. Consent forms should be consid-
ment ered contracts for partnership, not abdication of
+ Saf¢ use of chemicals in the laboratory controls. Parents are welcome in the science labs
* Correct methods for storing, handling, and iust as in other classes (but, of course, they will
disposing of surplus or deteriorated chemical have to wear protective goggles and follow other
substances safety pmcedures expected of students). Parents
+ Safe use of heat sources in the laboratory are encouraged to support the local science pro-
» First-aid procedures gram and to reinforce the curricular objectives of
* Prompt notification to appropriate individuals the course through family activities such as
or agencies of any dangerous or potentially museum visits, field trips, etc. Parents of stu-
dangerous conditions dents participating in local science fairs should
« Safe and humane treatment of animals expect to work with the teacher to ensure that

* Prohibition of the use or presence of any safety procedures are understood and adhered to.
venomous animals, poisonous plants, or
piant vests

* Proper fire prevention and control techniques ~ C. Reasonable Laboratory Class Size

* Correct methods for cleanup after experi-

ments No current !egal mandate prescribes special
* Proper behavior and courtesy in a laboratory limits on class size in science laboratories. The
situation Uniform Fire Code classifies science laboratory ‘
¢ Quake-safe behavior and evacuation routes classes as academic subjects and specifies 20

square feet as a minimum per student as opposed
to a vocational educational class which requires
50 square feet per student. Realistically, hands-
on laboratory science activities require more than
20 square feet per pupil, as reflected in California
Admisitrative Code, Title 2, Subchapter 4, Sec-
tion 1811(g), which requires the state architect to
design laboratory classrooms with 1,300 square
feet of floor space (including preparation and stor-
age space) for occupancy of 24 students. Thus,
there are considerations for teachers and admin-
istrators to take into account in establishing
reasonable limits on the number of students in a
laboratory setting. These include: (1) the number
of students that one teacher can supervise in a po-
tentially dangerous activity; (2) the degree of per-
sonal risk; (3) the increased liability when class
size exceeds 24 students; (4) the level of maturity
and safety knowledge students bring to the sci-
ence laboratory; and (5) the space required for
%‘ AN | each student to safely perform experiments (the
National Science Teachers Association recom-
Parents should be aware of the kinds of mends 45 square feet per student). The above
science lab activities to be conducted and give considerations clarify administrative rcsponsi—‘
their consent for participation by their children. bility for ensuring maximum safety within the
science laboratory.

//////y//,///,,)v// 1
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Section I: Introduction 3

1. Students

It is difficult to set limits on laboratory
ciass size across the board. The teacher,
department head, and principal should assess
the students' backgrounds relative to safety.
Students who have been instructed in safety
and first-aid procedures are less at risk than
those without such training. The previous
section (I-B) of this handbook addresses stu-
dents' responsibility, and materials in the
references and appendices further help to
prepare students for safety. Some groups of
students come to the science laboratory with
safety training; these include those from pre-
vious science (laboratory) classes and many
vocational education courses. Finally, some
groups of students demonstrate a more ma-
ture capacity for greater responsibility, thus
allowing a greater sense of security in the

V77

. Facilities

No amount of student screening can
make up for overcrowded or potentially un-
safe laboratory settings. A primary concern
is the physical distance between students and
stations in the lab. Many school laboratory
stations designed for two pairs of students
add a fifth student in the aisle. This practice
crowds the students and blocks traffic lanes,
inviting accidents and preventing orderly
evacuation and/or administration of first-aid

procedures.

For the most part, laboratories were de-
signed for a specific number of students, and
this nunber should not be exceeded. For
examnle, a chemistry classroom with a single
vented hood was not designed so that volatile
toxic chemicals might be tested simultane-
ously by 30 or more students; therefore,
creative planning of the laboratory program is
necessary. Similarly, schools with single or
distant eye-wash and first-aid stations cannot
accommodate multiple student emergencies,
and alternative actions must be considered.

3. Teachers

Faculty cannot be expected to monitor an
overly crowded laboratory when potentially
hazardous experiments are being conducted.
No one, not the students, teacher, or admin-
istrators, wants to risk having too many
students in a science laboratory class. But
overcrowding still happens. In cases in
which a large number of students are placed
in an inadequately designed facility, there are
ways to provide supervisory assistance for
the teacher. An obvious alternative is to add
an advanced high school student, a college
stude  or a retired science specialist as an
aide (monitor) during the potentially hazard-
ous laboratory period. Other teachers may be
willing to supervise the lab. Through alterna-
tive programming, additional laboratory sec-
tions can be scheduled to reduce class size.

Teachers are encouraged to work with
their administrators to identify and alleviate
potential hazards due to overcrowding and
limitations in facilities. The objective should
be to guarantee the safest possible environ-
ment in which to conduct experiments
without reducing the number or quality of
activity-based science lessons.

D. Teacher Liability

Laws and regulations from the national, state,
county, city, and school district levels are explicit
enough to place direct responsibility on teachers,
administrators, and district science specialists for
die safety of students in science classrooms.
Today's climate of accountability and liability for
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the safe conduct of educational processes places
the science teacher under close scrutiny. ‘Though
protected to a degree by district legai resources,
the teacher is vulnerable to professionally and
personally damaging lawsuits.

It is important to plan preventive steps that
will reduce both individual aad district liabilities.
Since districts and the classroom instructors, or:
occasion, may become involved in a case in
which students are injured or negligence occurs,
individuals shouid re¢ognize that the court exam-
ines the circumstances and conductof the respon-
sible individuals in an effort to see if their con-
duct, actions, judgment, and behavior were
reasonable under the given circumstances. An
analysis of the actions taken by school, district,
and individual determines the degree of responsi-
bility that can be attributed to the parties in-
volved. The court also tests individuals, using
the reasonable man rule, to de.srmine if the indi-
vidual exercised the proper degiee of caution and
judgment that an average person of his or her
training and background would have exercised
under similar circumstances. Fortunately, many
resources exist to nelp teachers gain expertise in
safgly conducting demonstrations and laboratory
activities.

(suggested or sample study sheets for safety with
chemicals, lasers, heating, eic.) is a recommend-
ed procedure for science classrooms; but the
courts have declared posting to be insufficient, in
and of itself, to ensure student safety. The sci-
ence teacher must also continually remind stu-
dents of both general and specific hazards prior
to the performance of laboratory activities in

bt

which any element of danger might exist. If a
textbook or lab manual specifies a dangerous pro-
cedure, teachers must ensure that the procedure is
not followed but replaced with a safe one.
Students should not be allowed unsupervised
access to potentially dangerous materialsorequip-
ment and should be under continual supervision
in all laboratory situations (for the safety of both
stadent and equipment). Monitoring/supervising
a laboratory set-up during passing periods is an
essential consideration.

Specific safety instruction and testing (see Ap-
pendixes III-A and III-A-2) are highly recom-
mended as an integrai part of every science
classroom procedure. This handbook includes
suggested safety procedures and a student test
which may be adapted for use in the teaching of
various scientific disciplines. A more specific list
of precautions to avoid accidents resulting in
teacher liability in chemistry labs appears as
Appendix ITI-C.

Recent State and Federul Legislation Affecting
Science Instruction

Four recent legislative enactments have had a
significant impact on safety in science instruction
and on the duties of science teachers. Tke topics
of these enactments are:

1. Hazardous Materials Education (Education
Code, Article 4, commencing with Section
49340)

2. Schools: Removal of Chemicals (Education
Code Section 49411)

3. Material Safety Data Sheets  (General
Industry Safety Orders, Section 5194)

4. Hazardous Materials: Release Response
Plans: Inventory (Health and Safety Code,
Chapter 6.95, Section 25500)

The full texts of these laws are inciuded in
Appendixes I-E-1 and I-E-2. Summaries of the
laws are presented as follows:

1. Education Code, Article4, Hazardous Mate- ‘

rials Education

16



Section I Introduction 5

This legislation recognizes the potentially
hazardous nature of materials and procedures
used in school science laboratories and
encourages educators to increase the aware-
ness of personnel involved to minimize the
dangers.

Each school is encouraged to have a
trained member of its professional staff
designated as building laboratory consultant
responsible for reviewing, updating, and car-
rying out of the school's adopted procedures
for 1aboratory safety.

The State Department of Education
should assume leadership necessary to pro-
vide qualified individuals and materials to
assist schools and teachers in the develop-
ment of their laboratory safety policies and
procedures.

School districts are encouraged to take
steps to ensure hazardous materials are prop-
erly used and stored and may request
consultation services from the California
Occupational Safety and Health (Cal-OSHA)
Consultation Service.

. Education Code Section 49411, Schools: Re-
moval of Chemicals

The State Department of Education, in
cooperation with the Division of Occupational
Safety and Health shall (1) on or before July
1, 1935, prepare a list of chemicals used in
schocl programs which includes the potential
hazards and estimated shelf life of each chem-
ical; and (2) on or before September 1, 1985,
develop guidelines for school districts for the
regular removal and disposal of all chemicals
whose estimated shelf life has elapsed. Each
district, on or before January 1, 1986, shall
certify to the Superintendent of Public In-
struction whether the district is in compliance
with the guidelines.

The county superintendent of schools
may implement a system for disposing of
chemicals from schools within the county or
may permit school districts to arrange for the
disposal of the chemicals.

3. General Industry Safety Orders, Section
5194(b)3), Material Safety Data Sheets
(MSDS)

According to Section 5194(b)(3) of the
General Industry Safer . -{ers, laboratories
not engaged in either producuion of hazardous
substances for commercial purposes or provi-
sion of quality control analysis for production
processes are partially exempt from the Act
and regulation when the following conditions
are satisfied: (1) all exposed employees (pro-
fessional, technical, janitorial, and mainte-
nance) are under the personal supervision and
regular observation of a "technically qualified
individual" who has knowledge of the phys-
ical and health hazards and emergency proce-
dures involved; and (2) that the supervisor
conveys this knowledge to employees in
terms of safe work practices. Such a lab
would be exempt from the requirement of
actively obtaining a material safety data sheet
(MSDS) from the manufacturer, requirements
for the written hazard communication
program, and actively labeling containers
(except as required by other Safety Orders
regarding labels). Labels and MSDSs that
are received in the normal course of business,
however, must be accessible to employees
and may not be discarded.

17
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4. Health and Safety Code, Chapter 6.95,
Hazardous Materinls: Release Response
Plans: Inventory

This bill requires every county to imple-
ment existing law providing for governmental
response to a release or threatened release of
hazardous substances through a designated
administering agency. (A city could assume
that responsibility within its boundary.)

The bill requires any business which
handles a hazardous material to establish a
specified plan by September 1, 1986, in ac-
cordance with standards of the Office of
Emergency Services, for emergency response
toarelease or threatened release of the hazard-
ous material.

The bill requires any business which
handles a hazardous material to submit a
specified inventory annually to the adminis-
tering agency. .
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II. FIRST AID

A. General Information

Under normal circumstances, the school
nurse will direct the activities necessary for
trea:ments of illness, injury, or other health
problems of students. The situation may be
such, however, that the nurse is not available for
first aid on the school premises, because his or
her other responsibilities may include making
home calls, transporting students, and engaging
in health education duties.

In the event of illness or injury to a student, it
is expected that the teacher will act in an informed
and objective manner with a minimum of
emotional expression. It is expected that the
teacher will evaluate the problem with special
attention to the following areas:

« Difficulties in breathing and the starting of
artificial respiration if breathing is absent.
Obtain a trained person to give CPR if
needed.

« The presence of bleeding and, if neces-
sary, controlling it.

» The presence of shock and initiating
management if necessary.

Measures should then be taken to reduce any
anxiety or fear that the injured student or other
students may experience. Once assistance is
given, it should be continued until the problem is
resolved or until the patient is released to
qualified medical help, the parent, or other
responsible person.

1. Do’s in First Aid

* Do be cool, calm, and collected. Most
cases are not serious.

» Do obtain staff assistance, if necessary.
* Do handle the person as little as possible.

Do not move the person until the eval-
uation is complete.

13

Upon completing the emergency han-
dling phase:

* Do check with the victim and with the
witnesses regarding what happened.

* Do make a prompt, complete, and accurate
report of the incident to the department
chairperson and the administration.

* Do be concerned with injuries that oc-
curred on the way to and from school as
well as at school.

2. Don'ts in First Aid

* Don't give liquids (or medicines) to an
unconscious person.

 Don't try to arouse an unconscious
person.

* Don't incise the skin, break blisters, etc.
» Don't diagnose.

» Don't give medical advice.

* Don't reduce dislocations.

e Don’t transport an injured student in a
private car.

e Don't send a student home before con-
sulting a parent.

* Don't treat injuries that happened at home.
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B. Bites Caused by Snakes, Insects, Spiders, or

Mammals

Rattlesnakes are the most common naturally
occurring poisonous snakes in California. They
are common in canyons, mountains, deserts, and
new construction areas. Few adolescents or
adults die from rattlesnake bites, though rattle-
snake bites in small children are considered
especially serious. Bites caused by insects sel-
dom result in death; but the pain and discomfort
may be minimized by early interventicn. Dogs
often come onto the school grounds and bite
students, and human bites occasionally occur in
schools. These bites often become infected and
should be referred to a physician for treatment
and continued observation.

1. Poisonous Snake Bites

a. The victim should be kept at absolute rest.
Transport the victim to a source of medical
attention as soon as possible. Treat for
shock.

b. Incision of the wound is a dangerous proce-
dure and should be undertaken only by
medical professionals. An incision is a sur-
gical procedure that should be performed
by trained specialists. A sterile field and
sterile instruments must be used.

¢. The major effort of the teacher should be
aimed at quieting the victim and effecting
irnmediate transportation to the nearest
medical facility, where an expert evaluation
can be followed by the mosi appropriate
action. Any wound that is caused by a
poisonous snake and occurs on school
premises would be close enough to expert
emergency room help so that a teacher
would not have to perform an incisioa.

d. Poison information centers recommend:

+ Keep victim still. Transport to medical
care as soon as possible.

» Place injured extremity in a lowered
position to retard the flow of the toxins
to the victim's heart.

+ If bite is on arm or leg, apply constrict-
ing band 2-4 inches (5-10 cm) above
wound. Band should be snug but loose
enough to allow blood to flow to limb.

* Cool extremity with cold compresses if
possible until person arrives at hospital;
but do not pack the wound in ice.

* Do not cut wound area if injured person
is within one hour of being admitted to
emergency room.’

2. InsectlSpider Stings and Bites
a. Remove stinger, if present, by scraping.

b. Use cold application and appiy soothing
lotions such as calamine.

c. Refer student with black widow spider
bites to nurse and parents for medical atten-
tion. Generally, these are not considered to
be medically urgent unless alerted other-
wise by the school nurse that student has
had an allergic reaction.

d. Information centers recommend the follow-
ing action for bee stings:

» Observe person for allergic reaction.
Some of the signs to look for would be:

- Difficult breathing

- Dry, hacking cough

- Swelling and itching about the eyes

- Sense of constriction in throat or chest
- Massive rash

- Sneezing and wheezing

- Sense of uneasiness

These symptoms usually occur within
five minutes, and such victims should be
seen by a physician right away. Occa-
sionally, these reactions are delayed.

» Remove the stinger by scraping it with
fingernail or blunt edge of knife. To
avoid releasin~ more venom, do not
squeeze end of singer by pulling it out
with your fingers.
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* Wash area of sting well with soap and
water.

* Cover sting with moistened meat tender-
izer containing the enzyme papain.
(Check ingredients on the label for word
"papain.")

+ Place ice pack on sting or submerge in
ice water. Do not put ice directly on the
skin. Use ice bag or wrap ice in cloth.

+ If swelling becomes severe, see your
physician for furtherevaluation and med-
ications. Observe for infection, espe-
cially if stung by a wasp or yellow
jacket, both of which are known to
rarry bacteria.

3. Mammal Bites

There is danger of infection and rabies
from bites of all warm-blooded animals. Stu-
dents should be advised to leave strange dogs
and other animals alone, especially a familiar
pet that is acting peculiarly. Bats and skunks
active in daytime must be considered rabid.

First-aid treatment consists of washing
and flushing out the wounds thoroughly with
strong warm soap or detergent solution as
quickly as possible. Continue the washing
for at least ten minutes. The value of this pro-
cedure is greatest when performed during the
first hour or two. A dressing is generally not
needed. Refer to parents for medical follow-
up. Catch the animal, if it is deemed safe to
do so, and obtain information on the animal.
Then call the local animal control agency.

C. Burns

As heat sources and/or corrosive chemicals
are used in many laboratory science activities,
there is the potential for burns from either to
occur. In the event of such occurrence, the fol-

lowing procedures are appropriate:

1. Chemical Burns of the Skin (usually from
strong acids or alkalies)

This type of burn needs washing with
large amounts of water. Use a shower or
hose at low pressure, if available, for at least
five minutes. Kemove clothing from the af-
fected area. Some chemical containers may
suggest other helpful first-aid measures on
the label; these may be used for that particular
chemical. Do not ottempt to neutralize any
chemical; to do so may cause further chemical
reaction and more damage. Apply dressing
and obtain medical aid utlizing the serious
injury or illness routine.

. Chemical Burns of the Eye

See First Aid, Section D of this section of
the handbook, p. 11.

. Nonchemical Burns of the Skin

The degree or extent of burns and the per-
centage of skin surface involved usually deter-
mine the first-aid measures used. In general,
adults who have suffered burns over 10 per-
cent of their body surface (a child, 2-10
percent) require hospitalization. Burns to the
face suggest possible injury to the respiratory
tract and obstructed breathing as facial swell-
ing increases. Prompt medical attention is
imperative.

First-degree burn means a minor burn,
such as those resulting from overexposure to
the sun or from light contact with a hot ob-
ject. The usual signs are redness or discolora-
tion along with mild swelling and pain. First
aid includes cool water applications or sub-
mersion of the burned area in cool water and
application of a dry dressing if necessary.

Second-degree burns may result from a
very deep sunbumn, contact with hot liquids,
or flash burns from flammable products.
They are usually of greater depth than first-
degree burns and have a red appearance.
Blisters are usually present. First aid for sec-
ond-degree burns includes: (1) immersion of
the burned part in cool water (not in ice wa-
ter) for a few minutes (room temperature or
less is appropriate); (2) cleansing thoroughly
with soap and water; (3) removal of ruptured
blisters; (4) application of dry, sterile gauze
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or clean cloth as a protective bandage; (5)

precautions against breaking intact blisters or
removing tissue; (6) avoidance of an anti-
septic preparation, ointment, spray, or home
remedy if the burn is severe or covers more
than 10 percent of body; and (7) keeping
affected arms or legs elevated.

Third-degree burns may be caused by a
flame, ignited clothing, immersion in hot
water, grease scalds, contact with hot ob-
jects, orelectricity. The temperature and dura-
tion of contact are important in determining
the extent of tissue destruction. They are
usually characterized by deep tissue destruc-
tion; white, dark urown, mottled, or charred
appearance (at first, the burn may resemble a
second-degree burn); and complete destruc-
tion of all layers of the skin. First aid for
third-degree burns includes the following:

* Remove any clothing that may be still
smoldering. Do not apply ointments,
commexcial preparations, grease, or other
home remedies, as such substances may
cause further complications and interfere
with treatment by the physician.

» Cover patient with a blanket.

o If the hands are involved, keep them
above the level of the heart,

» Keep burned feet or legs elevated. (The
victim should not be allowed to walk.)

« Elevate slightly the head of a victim with
facial burns. Keep them under contin-
uous observation for breathing difficulty.
If respiration problems develop, an open
airway must be maintained.

» Avoid immersing an extensively burned
area or applying ice water over it, as cold
may intensify the shock reaction. Cool
water may be applied to the burned area.

» Obtain medical assistance immediately,
utilizing the serious injury or illness
routine provided for in emergency pro-
cedures.

Students whose clothing catches cn fire
should not run. They should stop, drop, and
roll on the ground immediately as another stu-
dent brings the fire blanket. Then he or she
should roll up in it to smother the flames.
The blanket should be held close at the neck
and the flames forced away from the head
and hair as the student rolls up in the blanket.

_— \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\&\T}

. Fire Extinguisher

Hands-on training is recornmended by the
NIOSH publication, Safety in the School
Science Laboratory (1977). The instructor
and students should be familiar with the oper-
ating instructions for all extinguishers in the
laboratory. The” must be positioned near
enough to procure and use without delay—
generally 75 feet (23 m) or less. The labels
on the extinguishers contain directions for
their use.

=
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4. Fire Blanket Q
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. D. Eye Treatment

Immediate first-aid treatment for eye injuries

may save the eyesight of an injured student.

1. Eye-Wash Station

An eye-wash station should be provided
in any classroom/stockroom where chemical
splash into eyes is a possibility (General In-
dustry Safety Orders, Section 5162, c; See
Appendix I-E-1). Several types of stations
are possible:

* A completely plumbed in, self-contained
eye and face wash station.

* A squeeze handle-operated face-and-
shower head on a hose that pulls out of
the counter and is installed next to an
existing sink over which the face can be
held as the eyes are washed.

* On atemporary basis, one ciassroom sink
at which a rubber hose is installed on the
end of the faucet. Adjust the water vol-
ume control under the sink so that even if
the faucet is turned all the way on, no
damage to the eyes can occur.

<
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2. Chemical Exposures to the Eye--Acid Burns

Begin first aid for acid burns of the eye as
quickly as possible by thoroughly washing
face, eyelids, and eye for at least 15 minutes
with tap water. If victim is lying down, turn
head to the side, gently hold cyelids open,
and pour water from the inner corner of the
eye outward. Make sure that the chemical
does not wash into the other eye.

» Cover the eye with a dry, clean protective
dressing (do not use cotton) and gently
bandage in place.

» Caution victim against rubbing the eye.
* Have the victim transported to an ophthal-

mologist's office or a hospital emergency
room for further evaluation and treatment.

. Chemical Burns of the Eye--Alkali Burns

Alkali burns of the eye are progressive
injuries. An eye that first appears to have
only slight surface injuries may develop deep
inflammation and tissue destruction, and eye-
sight may be lost. Flood the eye thoroughly
with water for 15 minutes. If victim is lying
down, turn head to the side. Gently hold lids
open and pour the water from the inner cor-
ner outward. Make surc the chemical does
not wash into the other eye.

* Coverthe eye with a dry, clean protective
dressing (do not use cotton) and gently
bandage in place.

 Caution victim against rubbing the eye.
 Take the victim to an ophthalmologist or

emergency room for further evaluation
and treatment.

4. Other Chemicals in the Eye

+ Hold eyelids open, wash eyes immedi-
ately with gentle stream of running water,
and continue for at least 15 minutes.
Make sure that the chemical does not
wash into an unaffected eye.

o

o
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» Have someone call the poison control cen-
ter to ascertain the need for further medi-
cal treatment. (See list of poison control
centers in Appendix II-E-2, on page
118.)

E. Exposure to Potential Poisons

Proper storage and safety precautions, includ-
ing correct labeling of all containers (see page 38)
are effective in preventing poisoning and should
be followed. The danger of poisoning is present,
and the teacher must be ready to act immediately.

The accidental consumption of chemical poi-
sons in the classroom, though rare, is a distinct
possibility. It is advisable to maintain a policy of
not tasting or placing any substance in the mouth
except as vital to the learning situation and under
closely controlled conditions. Careful direction
should be given in the use of pipettes. Suction
devices, not the mouth, should be used when
pipetting all chemicals, especially radioactive
materials and poisons. Label all chemicals. If
the labels are lost, notify the proper authorities
for disposal.

1. Inhaled Poisons

+ Carry victim (if possible, do not let him or
her walk) to fresh air immediately. Open
all doors and windows if victim is too big

to carry.
+ Loosen clothing.

« If victim is not breathing, use mouth-to-
nose or mouth-to-mouth rescue breathing,
and/for CPR. Be sure not to inhale
patient's breath. Don't stop until patient
breathes or help arrives.

» Have someone else dial 911 on the tele-
phone for emergency medical assistance.

+ See treatment of shock (Section G, p. 14).
. Ingested Poisons
a. Poison control centers are available to

assist in evaluating the potential health
risks from an exposure and the need for

first aid and further medical management
or evaluation. (See list of poison conirol
centers on page 118, Appendix II-G-2).

b. The poison control center should be pro-
vided with the following information:

+ The age of the victim

+ The name of the poison involved

* The amount or degree of exposure

+ The condition of the victim

* Any first aid that has been performed

The center staff will provide detailed
instructions as to what additional steps are
necded.

c. If at any time the victim loses conscious-
ness or develops difficulty in breathing,
emergency medical personnel should be
summoned by dialing 911. Rescue breath-
ing and/or CPR should be performed, if
needed.

d. Syrup of ipscac should be available to
induce vomiting if indicated. However, it
should not be administered unless instruc-
tions are provided by the poison control
center or a physician.

e. If instructed to take the victim to a doctor
or medical facility for further evaluation
and treatment, bring the package or con-
tainer of the ingested poison with intact
label(s) as well as any vomited material.

f. If there is any delay in the above proce-
dures, the patient may be allowed to rinse
out his or her mouth with water. A small
quantity of water (2 to 4 ounces [60-120
ml]) may be swallowed to relieve any
localized irritation in the throat or esopha-
gus. It is no longer considered appropri-
ate to give 8 to 16 ounces (240-480 ml) to
dilute the poison in the stomach unless a
stomach tube is in place and suction
(aspiration) is proceeding. Dilution of the
poison will sweep the poison out of the

Voo
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stomach (through the pylorus) and beyond
the reach of the smergency room gastric

pump.

g. Notify the parent(s)/suardian(s) and ar-
range to meet child at hospital.

. Food in Science Department Refrigerators

Food for human consumptior should
never be stored in refrigerators used ior the
storage of chemical reagents or biological
materials. The chances of contaminating the
food are too great to allow this practice.
Also, there is no reason to add the danger of
ingesting toxic materials to the many hazards
which already exist in a high school science
laboratory.

Food should never be eaten in science
laboratories because of the danger of acciden-
tally ingesting toxic chemical compounds.
Individuals do not ordinarily willingly ingest
hazardous substances, so this problem can be
controlled by not allowing the consumption
of food and drink in the laboratory.

. Poison (Chemicals) on Skin

* Remove any clothing with chemicals or
poison on it.

» Wash skin with large quantities of cool
running water.

+ Call poison control center to determine
need for additional treatment (Appendix II-

plants, and sensitivity varies among indi-
viduals.

It is not necessary to touch the plant to
develop a zash; the sap can be carried by
clothes, tools, pets, and even by the smoke
from the burning plant.

Initially, the rash is red and itches. Blister-
ing may occur later. If the rash spreads,
some sap has remained on the skin (or reex-
posure has occurred) becaunse the serum from
existing rashes does not spread the rash.

The treatment for exposure to poison oak
is as follows:

* Wash all exposed surfaces with soap and
water.

+ Wash all clothes, shoes, belts, bedding,
and animals exposed.

* Do not use caiamine lotion over area.

» Use wet soaks with tepid water for 20-30
minutes every two hours.

* Use baking soda paste to reduce the
itching,

» See family physician for diagnosis and
suggested management.

E. Cardiopulmonary Resuscitation (CPR)

This procedure must be administered by

E-2, page 118). someone who has been trained according to the
standards of the American National Red Cross or
5. Poison Oak the American Heart Association.
Poison oak is common in wooded areas

throughout California. The skin rash some

people develop when they come into contact

with poison oak sap is called allergic contact

dermatitis. Exposure to it once can cause an

allergic tendency, or it may take repeated

exposure for skin cells to become sensitized.

. Once the skin is sensitized, a rash develops
whenever contact is mude with the sap again.

Not all people develop allergies to these

Basal life support is an emergency first-aid
procedure that consists of the recognition of air-
way obstruction, respiratory arrest, and/or
cardiac arrest and the proper application of car-
diopulmonary resuscitation (CPR).

The CPR procedure consists of:
* Opening and maintaining an open airway

« Providing artificial ventilation by means of
rescue breathing
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* Providing artificial circulation by means of

G. Recognizing Shock Q
external heart compression

Each science teacher should be familiar with
the CPR procedure because experience has
shown that a stoppage of breathing is seldom
isolated from a heart stoppage. Even if normal
breathing and heartbeat are not restored, the in-
jured person can be kept alive by this procedure
until expert medical assistance is available.

Any condition requiring CPR is a serious
medical emergency. During its execution, an-
other staff member or responsible individual
should be notifying the parent and having the
nurse send for an ambulance (police/ sheriff, see
inside front cover). The ambulance crew is espe-
cially trained for such emergencies and carries
hospital emergency room equipment. Whenever
the ambulance departs, the hospital emergency
room to which the patient is being carried should
be alerted by school staff so that all personnel
and equipment can be awaiting the arrival of the
ambulance.

LR
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Shock frora injury is also called "traumatic"
shock. Body functions are depressed and death
may result even if injuries would not otherwise
be fatal. (See Section II-H for Treatment of
Shock.) Look for:

e Pale or bluish skin. (In a dark-skinned
victim, check mucous membranes inside
mouth or under eyelids.)

e Moist or clamn:y skin.

 Rapid pulse, often too faint to be feit at wrist.

» Increased breathing rate. Shallow if there is
chest or abdominal pain.

*  Weakness. If due to hemorrhage, victim may
also be restless and anxious. Will complain
of deep thirst.

e Retching or vomiting.

- If patient has vomited, save sample.
- Do not give fluids; do not induce
vomiting in unconscious person. If

victim is vomiting, turn head so that
material drains.

. Treatment of Shock

The symptoms of shock are fainting or col-
lapse, or cold, pale, sweaty skin. Treatment of
shock consists of:

o Keep victim lying down.

 Cover victim to minimize further loss of body
heat.

o If victim stops breathing, use mouth-to-nocse

or mouth-to-mouth rescue breathing (and/or
“PR).

26
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III. LABORATORY SAFETY PRECAUTIONS

A. General Information

The laboratory science instructional program
should be carefully planned and conducted so
that maximum safety conditions will be provided
for all personnel. Teachers having specific con-
cemns about safety conditions related to facilities,
equipment, supplies, curriculum, classroom
occupant load, etc., should notify their site admin-
istrator in writing immediately for assistance in
relieving the con _don.

A listing of safety practices and regulations
common to all science laboratories is found
below. Lists of additional laboratory and safety
practices for specific subject areas and teaching
situations are included in following subsections.

¢ Teachers must be fully acquainted with the
first-aid procedures, treatment, and regula-
tions included in Section II of this publi-
cation.

e Teachers must have a thorough under-
standing of the potendal hazards of all the
materials, processes, and equipment that will
be used in their school laboratory.

* Teachers should know and have prepared in
advance chemicals to neutralize any danger-
ous materials used by students.

* Teachers must «eport any student i~iury or
accident immediately on their a.strict's
accident report form, available in the main
office or health office of each school.

* Safety in the laboratory shouid be taught
throughout the year. Thorough instruction
on necessary safety procedures must precede
cach laboratory activity. (Sample classroom
safety regulations, a sample student safety
contract, and a sample student laboratory
safety test for initial instruction are included
in Appendix III-A.)

» The usc of approved eye protection devices
must be required of all persons performing
science activities involving hazards to the
eyes. All persons in dangerous proximity to
a laboratory activity must also wear approved
eye protection devices. (Read carefully in
Section IV-C, page 80, of this publication,
the passage entitled Eye Protection.)

* Reagentand storage bottles containing chemi-
cals should be properly labeled at all times
(including date of receipt or preparation).*

* Poisons and dangerous reactants should be
made inaccessible to students except during
actual usage.

Chemicals should be stored according to their
compatibility group.

* Chemicals should not be :tored directly on
the floor. This precaution w.d prevent con-
tact with water from flooding, mopping,
condensation, or the puddling of liquid con-
tents of defective or broken containers around
adjacent stored chemicals. Large containers
should be stored va the lowest shelves to
minimize the danger of breakage or spillage
when being removed or replaced.

 Any known carcinogen (see p. 36) must be
removed from the science area and disposed

appropriately.

NOTE: Asbestos, once used in the manu-
facture of pads, wire gauze centers, beaker
tongs, gloves, and various other products,
must be replaced by ceramic fiber or glass
fiber products unless the asbestos fibers are
permanently bonded in a hard sheet as in the
commonly used building material.

* In an experiment or demonstration involving
any flammable liquid (such as alcohol, care
must be taken that any flame in the room is an

*Minimum precautionary labeling standards for injurious substances used in places of employment in Califomia are established in
Title 8, California Administrative Code, Article 112, "Labeling of Injurious Substances.” The label standards which are of special
concemn to high school science teachers are included in Section III-C-6, page 38, of this handbook.

™
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absolutely safe distance from the volatile
liquid. Vapors may even flow along a table
or countertop for long distances and then
flash back. Beware of gas water heaters in or
near science classrooms.

* Teachers should be familiar wth the location
of all master controls for utilities, especially
the master valve in each room for the gas out-
lets. Mark and/or color-code all services
clearly.

o The instructional area should be kept free of
spills, broken glass, and unnecessary equip-
ment and materials. Good housekeeping is
essential.

« Stone crocks or plastic containers should be
provided for the disposal of dangerous waste
chemicals and solid materials. Three differ-
ent waste receptacles should be provided for:
(1) broker: glass; (2) spent matches; and (3)
waste paper. Arrangements should be made
for further disposal of the waste chemicals in
accordance with the Solid Waste Disposal Act
at an appropriate dump site for hazardous
materials. (See Section II-C-3, step 6, page
34.)

 Teachers should avoid unsafe practices by
instructing and cautioning students regarding
the correct technigues for:

- Use of a Bunsen burner and/or other re-
lated flame-producing equipment

- Heating of liquids in test tubes, beakers,
and crucibles

- Handling of reagent bottles

- Use of polyethylene squeeze bottles

- Obtaining and handling of dry chemicals

- Filtering

- Cutting, bending, and fire-polishing of
glass tubing and rods

- Use of other laboratory materials as

appropriate; €.g., pipettes

» When an electrical plug is to be removed
from its socket, the plug, not the electrical
cord, should be pulled.

 Laboratories should be locked at all times
when not in use,

* The custodial staff should be alerted to gen-
eral hazards they may encounter in science
areas and to special situations that arise.

» An example for the students should be set.
Follow all safety regulations and constantly
alert and remind students of hazards. (For
example, wear goggles when students are
required to do so.)

» Periodic use should be made of the "Safety
Checklist for Science Instruction, Prepara-
tion, and Storage Areas" as a self-check of
classroom and preparation areas. (See Appen-
dix III-A-2.)

Science teachers should be aware of the

requirements of Education Code Section 32030
concerning the use of eye protective devices in
classrooms. They shzuld also be familiar with
the section of this publication pertaining to eye
protection. Many of the hazardous activities list-
ed here are of interest to science teachers in junior
high school and teachers of general science
courses in grades nine through twelve. Particu-
larly important to teachers of these courses would
be the following information:

frequently involve activities such as hammer-

1 » Investigations in geology and earth science ‘

ing, chipping, and grinding rocks, minerals,
|
|
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and metals. When hammering or chipping is
done, the use of eye protective devices as
well as a cloth covering over the rock or min-
eral to reduce the hazards from flying
particles is absolutely necessary. When grind-
ing rocks, use a face shield for protection.

\; /’l'/’rl“\\‘x\‘_

* Students must not look directly into the sun,
even during complete solar eclipses. The dan-
ger of retinal burn comes from the invisible
infrared rays which penetrate light filters and
instantaneously damage eyes. The retina is
not sensitive to pain; therefore, the victim
might not immediately be aware of eye dam-
age. Retinal burns are incurable and destroy
the field of fine vision. The victim's ability
to read can ve lost forever.

» Layers of photographic film or welders'
masks should not be used to look directly
into the sun, even during a complete solar
eclipse.

« The indirsct pinhole method should be used.
A simple projector for observing the eclipse
can be made with two pieces of white card-
board. A pinhole or pencil point hole in the
top piece serves to project and focus the
image of the eclipse on the second piece. The
size of the image can be changed by altering
the distance between the two pieces of card-
board.

e When using infrared and ultraviolet light
scarces, observers must shield themselves
from direct view.

B. Safety in the Biology Laboratory

In addition to the following safety practices,

biology and physiology teachers should be
familiar with ell other sections of the handbook
pertinent to their instructional program, Special
attention is directed to thie Biological Science
Laboratory Regulations (Appendix III-B-3).

* No homemade eye protection has been
approved for use when the sun is being
viewed. Therefore, students may not partic-

ipate in this activity unless images of the sun
can be projected or can be viewed with a com-
mercial telescope with a filter. The view-
finder of any telescope should not be used
during an activity involved with viewing ine
sun unl.ss the viewfinder is especially
designed for that purpose. Avoid eye injury
which may result from accidentally tripping
the mechanism and engaging the viewfinder.
To do so, place tape on the bracket sup-
porting the mirror for the finder in such a
manner as to shade the mirror. Teachers
must closely supervise all such activities in
which a telescope is used.

« In experiments requiring special biological
substances such as nicotine alkaloid, care
should be taken th * ‘he use of such materials
is carefully supervised.

» The use of drugs and hypodermic needles
must be limited to those specifically called fo:
in the instructional program and for specific
projects under close supervision of the
instructor. Keep all such drugs and hypo-
dermic equipment in a safe, locked place.

oo
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» Radioactive materials used in biological
research should be properly marked and,
when not in use, appropriately secured. (See
Appendix III-B-3.)

* Volatile solvents, such as acetone used in
paper chromatography experiments, should
be used only in an area that is well ventilated
or where a fume hood is available.

1. Human Blood Sampling

+ If blood typing or other microscopic anal-
ysis of fresh human blood obtained from
individual students is permitted and is to
be conducted in the classroom, it must be
done:

- On a voluntary basis

- Preferably only by those student vol-
unteers who bring a permission note

signed by a parent

- By the volunteer, from herself or him-
self

» Several days before the opportunity for
voluntary blood sampling by students is to
be provided, discuss with the students the
techniques and anticipated learnings.
Emphasize that for most students this is a
perfectly safe procedure and discuss the
risks for hemophiliacs, hepatitis patients,
etc. Iimphasize also that the resuits of

their tests are not to be considered valid
for diagnostic purposes.

Explain to the class that students with
any known medical problem, especially
any of the following conditions, must not
participate in this activity:

- Diabetes

- Excessive bleeding (hemophiliac or user
of prescribed drugs, such as Coumadin,
that lengthen clotting time, e.g., for
heart conditions)

- Hepatitis (in the last year). If Australian
antigen hepatitis is involved, a student
may still be a carrier and could infect
other students from contact with table
tops, broken lancets, etc.

- Chronic pyoderma (skin pus areas,
recurring boils). Students with this con-
dition would likely have staphylococcus
and streptococcus bacteria all over their
skin, causing reinfection or infection of
others.

- Exposure to the AIDS (acquired immune
deficiency syndrome) virus. The blood
can transmit the virus from an infected
individua! to another if the virus gains
entrance into the blood of that other
person.

Students with any medical problem
such as the above do not need to tell the
teacher or their classmates; they simply
would not bring to school a note from
their parents giving permission. Thus,
they need not be embarrassed about their
medical problem.

The danger of spreading infectious dis-
eases such as hepatitis makes it necessary
that only sterile techniques be employed.

Care must be exercised that only new,

individually packaged sterile lancets be
@

used one time only and then discard
properly. Dipping a used lancet in alcohol
does not provide sterilization. Contact
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your local county health department for
proper disposal procedures.

If there are several students in one class
period who wish voluntarily to draw
blood samples for use by themselves or
other class members, it is necessary that
cach student drawing a sample have a
separate sterile lancet, which is to be used
to make only one puncture.

The surface of the finger from which the
blood is to be withdrawn must be rubbed
with absorbent cotton dipped in alcohol
before puncturing the skin and rubbed
again with a fresh piece of cotton, d:pped
in alcohol, after removing blood.

The use of disposable lancets meets the
requirements for this activity. Each lancet
should be us~d only once, by and for one
person; and then the point must be care-
fully and deliberately broken or bent back
and discarded.

2. Epithelial Tissue Study

* Great care should be exercised by students

in obtaining epithelial cells from the inside
of the cheek for study under the micro-
scope. Only the blunt edge of a toothpick
should be used. Pointed instruments or
any part of a scalpel should never be used
for this purpose.

w
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* This experiment would preferably be con-

ducted only by those student volunteers
who bring a permission note signed by a
parent.

3. Osmosis Experiments

 In the typical osmosis experiment, care

should be exercised in inserting the thistle
tube through the rubber stopper.

The thistle tube should not be grasped by
the bowl. Instead, grasp the tubing of the
thistle tube near the rubber stopper.

A lubricant, such as water, glycerin, or
liquid detergent should be used.

A towel should be used to protect the
hands.

4. Bacterial Experiments

* Pathogenic bacteria should not be cul-

tured. Fortunately, these harmful bacteria
do not readily grow exccpt at a tempera-
ture approximately that of the human body
and on enriched media, such as blood
agar. It is unlikely that nutrient agar or
potato agar will grow disease-producing
bacteria, except that molds producing val-
ley fever and histoplasmosis, in addition
to antlrax bacteria, are found in soil in
mezny areas and will grow in nutrient agar.
Thus, culture plates should not be inocu-
lated with soil unless the plates remain
sealed and are sterilized before disposal.

Petri dishes passed around the classroom
for inspsction of cultures should be bound
together with transparent tape.

Wire loops used for transferring bacteria
cultures should be flamed after each trans-
fer is made.

Inoculating loops must be used with care.
The film held by a loop may break and
cause substantial atmospheric contami-
nation. A hot loop, when inserted into a
liquid, may cause spattering. When a
contaminated loop is inserted into a flame
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for sterilization, an aerosol may be gen-
erated by the boiling and volaiilization of
the material before the flame can kill all
pathogenic microorganisms.

Liquid cultures should never be agitated
by inoculating loops because of the
possible production of aerosols. Loops
should be allowed to cool before insertion
into liquids. This procedure may require
the use of more than one loop so that as
one is being used, others are cooling.

Whenever inoculating loops are being
used, any actions that might result in the
generation of an aerosol--jerky move-
ments, shaking of the loop, agitating
liquids--must be avoided.*

Thes. precautions were intended for
laboratory activities involving pathogenic
bacteria. Since pathogenic bacteria should
not intentionally be cultured in the high
school laboratory, such extreme precau-
tions should not ordinarily be necessary.
However, maximum precautions may
provide experience valuable in university
work or technical occupations. Any
instructor or student suspecting the
presence of pathogens should, however,

take special precau‘ions.

To sterilize plates when the possibility of
pathogenic organisms is suspected, you
should:

- Autoclave the unopened plates in the
usual manner. Usually, 15 1bs./in.2 for
15 to 20 minutes kills the majority of
microbes. However, if you are trying
to sterilize soil samples or large vol-
umes of pathogens, then continue with
this program described below.

- Wait one day for any resistant spores to
leave the resting stage and begin to

grow.

- Sterilize a second time.
- Wait one day.

- Sterilize a third ime.

- All resistant spores should by now be
killed. The plate may be safely opened
for cleaning or discarded in the regular
trash.

5. Cperation of Pressure Cooker for Sterili-
zation

+ Before operating the pressure cooker, the
teacher should be familiar with the proper
directions for its operation. ‘

*National Institute for Occupational Safety and Health, "Safety in the School Science Laboratory,” in Instructor’s Resource Guide
(Cincinnati, Ohio: Division of Training and Manpower Development, 1977), Lesson 10, pp. 12-13.
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The safety valve should be examined to
make sure it is in working order.

The gauge pressure should be kept at or
below a maximum of 20 pounds per
square inch.

The pressure should be returned to zero
before the cover can be safely removed.

The test stopcock should be opened before
the clamp can be safely released.

An eye piotection device should be used
when working with cooker under pres-
sure.

. Extraction of Chlorophyll, Using Flammable

Solvents

An electric heater of the immersion type or
2 water bath heated by an electric hot plate
should be used.

An open-flame-heated water bath for heat-
ing the alcohol or other solvents should

_not be used.

Flames should be kept away from solvents
or vapors. If solvent ignites in the beaker,
cover the beaker with glass plate to extin-
guish the fi-e. If burning solvent is spilled
on the tabie, use either the carbon dioxide
(or 2A-10BC c¢yvy powder) fog extin-
guisher or the fire blanket. These devices
should be kept readily available.

. Use of Dissecting Instruments and Speci-

mens

Students should be instructed in the safe
use of dissection instruments. Special care
should be taken to avoid cuts or scratches

cavities of large specimens) before being
handled by the students. When specimens
are removed from preservation solution,
rubber gloves should be worn, or forceps
or tongs should be used, depending on the
size of the specimen. Use eye protection
devices to protect against splash and
fumes.

Preservative fumes may be irritating to the
eyes, nose, and throat. Adequate ventila-
tion should be provided whenever preser-
vative fumes are present.

Approved goggles must be worn during
dissections.

Preferably, dissecticns would only be
carried out by students that have obtained
a permission note signed by a parent.

8. Use of Microscopes and Hand Lenses

Students with eye infections should not be
allowed to use microscopes or hand lenses.

2
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when cleaning scalpels and needles. 9. Handling Laboratory Animals

* Specime..c should be obtained which, al-
though origirally preserved in formalin,
have been shipped in alternative low toxic-
ity preservatives.

* Heavy rubber or leather gloves should be
worn when handling live animals. (Be
sure gloves are readily availabie.)

* Students and visitors should be cavtioned
about the dangers of inserting fingers into
an occupied animal cage.

e Preserved specimens should be thor-
oughly washed (including the abdominal
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» "Keep Hands Off" signs should be con-
spicuous on cages housing animals which
may bite.

¢ Students should be trained to handle rats,
mice, guinea pigs, and other animals
gently so as not to excite the animals (e.g.,
poking pencils at animals encourages bit-
ing behaviors). Hamsters are not recom-
mended for classroom use, because they
are nocturnal ana are more likely to bite
during daylight hours.

+ Poisonous animals should not be brought
to or kept at school.

10. Insect-Killing Jars

For science projects or for study in the
classroom, students will need to be familiar
with the best way to collect and preserve
insects. A safe killing jar can be made by
using any clean, large, screw-type lid jar
(mayonnaise jars are quite acceptable). A
facial tissue is placed in the bottom to absorb
the killing liquid. Several liquids can be used
to provide the lethal fumes, including ethyl
acetate or ethyl alcohol. (Under no condi-
tions should carbon tetrachloride or potas-
sium cyanide be used in insect-killing jars.)
The killing liquid is added to the tissue in the
bottom of the jar; about six drops are
generally satisfactory. A clean tissue is placed
on top of the tissue containing the liquid to
keep the insects dry. The jar must be labeled
properly and include the following informa-
tion: DANGER. FLAMMABLE, POISON-
OUS FUMES. DO NOT BREATHE.

It is a simple task to recharge the jar with
lethal fumes by removing the top tissue and
adding a few more drops of the killing liquid.
A clean tissue is then added, and the jar is
again ready for use.

An alternate method of preparing insect-
killing jars is to:

o Place 1 inch (2-3 cm) of freshly prepared
plaster of paris in bottora of glass jar (the
smallest size necessary).

+ Pourenough ethyl acetate to cover the plas-
ter of paris at least 12 hours before use.

o Let stand for 20 minutes, then pour off the
excess. Enough ethyl acetate will be
absorbed by the plaster of paris to last a
week if covers are kept in place.

» Use tissue to cover the plaster of paris
during use.

The students must be adequately instructed in
the use and proper construction of insect-
killing jars.

C. Safety in the Chemistry Laboratory

In addition to the following safety practices,
chemistry teachers should be familiar with all
other sections of the handbook pertinent to their
instructional program. Special attention is direct-
ed to the section entitled "Laboratory Safety
Precautions, General Information," page 15, and
"Chemistry Laboratory Lega! Safety Checklist"
(Appendix II-C).

1. Laboratory Precautions

« Care must be taken to give proper instruc-
tion and caution regarding he use of poly-
ethylene squeeze bottles and dropping
bottles, especially if the bottles contain
flammable liquids. In this case bottles
should not be used around open flames.

+ On inserting glass tubing into rubber stop-
per or tubing, observe the following pre-
cautions:

- Never attempt to insert glass tubing
having a jagged edge. Fire-polish, if
possible,  Otherwise, bevel the edge
with a file, wire gauze, or emery cloth.

- Use water, soap solution, glycerin, or
petroleum jelly as a lubricant and gently
press the tube into the hole by a twisting
motion.

- Always aim the glass tubing away from .

the palm of the hand which holds the
stopper or rubber tubing.
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Section III: Laboratory Safety Precautions 23

- Expand the rubber stopper, using a #3
cork borer prior to insertion. Lubri-
cation is still necessary.

- Always hold glass tubing as close as
possible to the part where it is eatering
the rubber stopper.

- Lessen the chance of injury resulting
from broken tubing through the use of a
cloth wrapped around the hand or the
tubing at the point of contact with the
hand.

- Do not grasp the thistle tube by the bowl
when inserting a thistl2 tube into a rub-
ber stopper. Grasp only by the tubing
as close as possible to where the glass
tubing enters the stopper. Always lubri-
cate the tube and use a twisting motion
when applying pressure.

« Exercise care so that long hose connec-

tions between burners and gas outlets are
protected from pinching or being pulled
away from the oudet.

Use the stationary or portable fume hood
when potentially hazardous vapors or gas-
eous substances are used or produced in
science laboratory activities.

Whether permanent or portable, fume

heoods must meet certain criteria:

- Average face velocity of 100 linear feet
(30 m) of air per minute with a minimum
of 70 linear feet (21 m) per minute, at
any velometer position.

- Placement so that air currents do not
draw fumes from hoods into the room.

- Provision of a standpipe extending
seven feet (2.1 m) above the roof and
located so that fumes will not be drawn
into windows or air intakes.

- Standpipes constructed of corrosion-re-
sistant materials. Local fire codes must
be checked for standpipe specifications.

- Fume hoods are never to be used for
storage of books, supplies, or chem-
icals. They are an item of safety equip-
ment. Air velocity should be checked
with a velometer or a single piece of
tissue paper, which should stand straight
in wnen held in the opening with the
hood operating.

The stationary or portable fume hood
should be used whenever obnoxious or
poisonous fumes are produced.

Dry ice can be preserved for short periods
of time by wrapping the ice in several
layers of newspaper to insulate and reduce
rate of sublimation. The use of vermicu-
lite, styrofoam beads, or other particulate
insulating material and a styrofoam chest
will further extend the preservation of dry
ice. Dry ice should be handled with great
care to avoid contact with the skin and
eyes.

Glass wool and steel wool should be
handled carefully to avoid getting splinteis
in the skin or eyes.

2. Students’ Sa‘ety Precautions

« Students in the proximity of the experi-

ment should be wearing goggles and
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should be evacuated from seats near the
demonstration table even if the possibility
of injury is remote. Injury might occur
from the spattering of chemicals, inhala-
tion of fumes, etc.

Students should be familiarized with the
potential hazards of various chemical sub-
stances on the list contained in the section
entitled "Potentially Hazardous Chemicals
Found in Laborztory Supplies,” page 42.

* To smell the contents of a test tube or

other container, students should be in-
structed to wave some of the escaping
vapors towards themselves. The container
should never be brought up close to the
nose.

» Never cap or use a solid stopper in a bottle

containing dry ice or cryogenic liquids.
Always plug loosely with cotton or use a
stopper with a hole.

Students should be reminded that chemi-
cals should never be tasted, smelled, or
touched unless such action is approved by
the instructor and conducted in the proper
manner.

3. Teachers' Safety Precautions

Demonstrations involving potentially ex-
plosive substances must be arranged to
shield both pupils and teachers from any
danger. The teacher and students should
use goggles, face shields, and safety
shields for protection. Size of apparatus
and quantities of reagents used in demon-
stration should be consistent with safety;
i.., preparation of H,, Cl,, Br, I,
P40y, CO, etc.

Water should never be added to con-
centrated acids. To dilute acids, add the
concentrated acid in small quantities to the
water, stirring constantly. Use heat-
resistant glassware for this procedure.

Table tops should be protected from ex-
treme heat by using insulation under
burners or heated objects. Do not use
asbestos insulation unless fibers are bond-
ed in a hard material such as the frequently
used building boards. Broken or chipped
boards should be discarded.

White phosphorus (if absolutey necessary
for the program) must be kept under
water. This torm must also be cut under
water. If cut in the open air, the friction
may be sufficient to ignite the material,
with dangerous results. It is recommend-
ed that white phosphorus be disposed of
and red amorphous phosphorus be used if
required.

Red amorphous phosphorus should be
made available for student use only in
small guantities. When phosphorus burns,
it produces toxic phosphorus pentoxide.
Red phosphorus fires are very difficult to
extinguish. Red phosphorus resublimes
as white phosphorus.

After receiving approvai from your local
air quality regulatory agency, residues of
phosphorus should be completely burned
in the fume hood before being deposited in
the waste jar.
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» Each science teacher should be prepared to
act deliberately and intelligently in the
event of a classroom fire.

» All laws and regulations regarding animal
use in school science instruction should be
adhered to.

» Approved eye protection devices should
be used by all persons performing science
activities involving hazards to the eyes.
All persons in dangerous proximity must
be likewise cquipped. Laboratory aprons
and rubber or plastic gloves should be
avallable and should be worn whenever
hazards exist which could damage cloth-
ing, injure someone, or irritate skin.

» The safety of students while participating
in field experiences should be considered
integral parts of the instructional activities.

». Science teachers must be familiar with
state, local, and district regulations on the
use of equipment and materials which
produce X-radiation; microwaves; and
alpha, beta, and gamma 1adiation.

. Chemical Health Hazards

Chemical substances can enter the body
and, consequently, the bloodstream, in three
ways: ingestion, absorption, or inhalation.

Examples of some of the classes of
chemical substances and their effects:

* ACIDS: Acetic, chromic, hydrochloric,
nitric, sulfuric, phenol (carbolic). Severe
burns, tissue damage.

» ALCOHOLS: Trritanis; methanol induces
blindness via ingestion or prolonged inha-
lation; poisons.

» ALDEHYDES AND KETONES: Irritants
and narcotic effects via inhalation, absorp-
tion, or ingestion.

« ALKALIES: Sodivm and potassium hy-
droxides, ammonium hydroxide. Severe
tissue buris, bronchial spasm.

ASPHYXIANTS: Carbon monoxide, car-
bon dioxide, cyanide, cyanogen com-
pounds. Reduce oxygen-carrying capacity
of the blood, stop oxidation in tissues via
enzyme destruction. Displace atmospheric
oxygen.

CARBON MONOXIDE: Toxic or deadly
from prolonged exposure. Renders hemo-
globin of red blood cells ineffective for
OXygen transport.

COMPOUNDS OF SULFUR, PHOS-
PHORUS, NITROGEN: Corrosive to the
skin, destructive to respiratory tissues.

CYANIDES: Toxic effects via absorp-
tion, inhalation, or ingestion.

ESTERS: Tissue poisoning and irritation.

ETHERS: Powerful narcotic effect via in-
halation. See Section III-C-3 on page 68.

HALOGENS: Corrosive, highly irritating
to tissues.

HYDROCARBONS: Irritation, tissue
destruction via inhalation. Prolonged ex-
posure is very dangerous! Chlorinated
varieties form toxic phosgene gas when
burned.

IRRITANTS: Ammonia, phosphoric ha-
lides, hydrogen chloride, chlorine, bro-
mine, hydrogen sulfide. Very damaging
to respiratory tissues.

MERCURY: Tissue poisoning via han-
dling or inhalation of vapors. Toxic
effects are compounded with prolonged
exposure.

METAL FUMES: Mercury, zinc. Tissue
poison, causes nausea, fever, even death.
Always use a fume hood!
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5. Establishing Safer Chemical Storage Areas

(Step by Step)

Recent state legislation (see Section I-E
and Appendix I-E-1) as well as common
sense require (1) that each schoot site have a
trained member of its professional staff
designated responsible for the review, up-
date, and carrying out of the school's adopted
procedures for laboratory safety; (2) that
chemical storage areas be carefully examined
for safety; (3) thatespecially hazardouschemi-
cals, chemicals whose shelf-life has been ex-
ceeded, and chemicals no longer being used,
be appropriately disposed of, (4) that an
annual inventory be made of all hazardous ma-
terials and submitted to the appropriate local
administering agency; and (5) that a Materials
Safety Data Sheet (MSDS) received in the
normal course of business be on file and
accessible to employees (General Industry
Safety Orders, Title 8, Section 5194).

All of these requirements point to estab-
lishing as safe a chemicals storage area as is
possible and a plan that will ensure its contin-
ued maintenance in a safe manner.

Start as soon as possible. Carefully plan
each step. Do not panic. The present condi-
tion may have existed for some time and will
not likely deteriorate significantly as you
assess your situation and examine your
options. The result of your planning and its
implementation should be a chemical storage
area that has the following characteristics:

 The area is clean and orderly.
+ A telephone is readily available.

* A current list of emergency phone num-

bers is posted.

» Emergency procedures are up-to-date and

posted.

* An appropriate first-aid kit is available.
+ An appropriate spill kit is available.

+ Safety equipment and supplies (goggles,
aprons, face shield, fire blanket, fire extin-
guisher, eyewash, spill pillow, and, if ap-
propriate, deluge shower, safe y shields,
fume hood) are available and functional.

+ There are no chemicals in storage that have

been designated as unsafe for school labo-
ratory use.

+ Only chemicals that are used are stored

(chemicals not needed have been dis-
posed).

o Chemicals on hand will be consumed

essentially within the next year.
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Chemicals are arranged for storage in com-
patible groups.

Chemicals are properly labeled and stored
in appropriate containers.

A Material Safety Data Sheet (MSDS) is
on file for each chemical that is received in
the normal course of the school year.
High school labs are partially exempt from
having to get an MSDS for every chemical
as long as they are under supervision of a
"technically qualified individual" who both
informs and trains the employees. This,
however, is typically rot the case at most
school sites.

There is a continuous up-to-date inventory
of all chemicals, including quantity, lcca-
tion, date of purchase, shelf-life, and pro-
jected disposal date.

No chemicals are stored above eye level.
No chemicals are stored on the floor.

Shelves or cabinets are secured firmly to
the walls.

Earthquake lips/barriers are in place on
storage shelves.

Storage cabinets for corrosive chemicals
(separate for acids and for bases) are on
site and are appropriately used.

A storage cabinet for flammables is on site
and is appropriately used.

Poisons are secured.

The storage area temperature never ex-
ceeds 25 degrees Celsius (75°F).

The storeroom door is self-closing and is
locked.

There is adequate ventilation (a fume
hood, if needed), isolated from the rest of
the building. Room air is changed at least
four times per hour.

» Compressed gas cylinders are secured up-
right to the wall, with caps in place. Flam-
mable gases are separated from oxidizing
gases by a one-hour fire wall or at least 25
feet (7.5 m).

* There are one or more nonreactive waste
receptacles made of plastic or crockery.

Following is a suggested step-by-step pro-
cedure, assuming you have not inventcried
and purged your chemicals storage area of
dangerous and unnecessary chemicals in
recent years or you are starting with a chemi-
cals storage area that is unfamiliar to you.
Hopefully, you have already accomplished
much of this seven-step procedure:

Step 1--Identifying and Assigning Responsi-
bility for Laboratory Safety

Education Code Section 49341 (see Ap-
pendix I-E-1) urges that each "school offer-
ing laboratory work have a trained member of
the professional staff who is designated as
the building laboratory consultant and who is
responsible for the review, updating, and
carrying out of the school's adopted proce-
dures for laboratory safety."”

The site administrator is responsible for
making such an assignment and should care-
fully seek the person who has the greatest
knowledge and experience in laboratory
safety. Special consideration should be given
to identifying a person with knowledge re-
garding chemical processes and hazardous
chemicals.

Step 2--Explosives--Inventory and Removal

It is prudent to identify and dispose of
any explosives that may be present to €limi-
nate the most acutely dangerous materials and
render it possible to proceed with subsequent
steps in relative safety.

NOTE: DURING YOUR INITIAL INVEN-
TORY, IF ANY OF THE FGLLOWING
CHEMICALS ARE FOUND IN THE
AREA, THE CONTAINERS SHOULD
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NOT BE TOUCHED OR MOVED BY Rather, it is a list of those that have, in the Q
OTHER THAN TRAINED COUNTY past, been recommended for use by various
SHERIFF OR POLICE BOMB SQUADS, laboratory manuals and curriculum guides
OR OTHER QUALIFIED OFFICIALS. If and, thus, are most likely to be present. Be
any are present, call the appropriate district alert for other explosives as you search for
staff person or the local fire/sheriff’s these. For disposal, consult Code of Federal
department. Regualtions (CFR), Title 49, for the specific
hazard class for «:ach of the explosives listed
CAUTION: This is not a comprehensive below.
list of all possible explosive chemicals.
Explosive Chemicals
Substance Special Note
Benzoyl Peroxide May be exploded by heat, shock, or friction.
Carbon Disulfide The flashpoint (-30°C) is well below room tempera-
ture, and small amounts of the vapor in air can be
explosive.
Diisopropy] Ether Becomes dangerous upon aging. If its age is
unknown or if it has been in storage more than 12
months, it should be assumed that explosive
peroxides have formed. If stored for less than 12 ‘
months, it can be disposed of by placing it in the
fume hood, removing the cap, and allowing the
liquid to evaporate.
Ethyl Ether/Diethyl Ether Same as diisopropy! ether.
Nitrogen Triiodide When it is dry, it will explode on being touched,
vibrated, or heated slightly; even a puff of air will
cause an explosion. May be stored in wet ether.
Perchloric Acid Although the 70 percent perchloric acid/water
mixture is not explosive by itself, the use of
perchleric acid often leads to the formation of
perchlorates which are very explosive. Perchloric
acid may be set aside in a safe storage area until
commercial disposal is arranged.
Picric Acid Picric acid should always contain 10 to 20 percent
water, and bottles should be disposed cf after two
years. Dry picric acid is explosive and can be
detonated by shock or heat. Bouin's solution
contains picric acid.
Potassium Metal Becomes dangerous with ~ge. Forms explosive
peroxides if not stored under kerosene.
Sodium Azide Very unstable and explosive. Keep away from ’.
heavy metals.
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Once the explosives have been removed,
it is appropriate to make preparation for the
storage and transportation of hazardous
materials. Some of the listed steps to follow
can and should be done simultaneously.

Step 3--Cnemicals Inventory
(A) Purpose of Inventory
The inventory:

- Can be used to meet the requirsments
of Health and Safety Code, Chapter
6.95, that an annual inventory ve sub-
mitted to an administering agency
(probably the County Department of
Health Services). In many instances,
the iocal fire department s also request-
ing such an inventory.

- Will apprise you of any extremely taz-
ardouschemicals (acutely toxic, carcin-
ogenic, mutagenic, etc.) that should be
dispose” of immediately and which
require special permits issued by re-
gional Toxic Substances Control Divi-
sion. (See Appendix III-C-5a and b.)

- Will allow you to assess which chemi-
cals are not used and should be dis-
posed.

- Should provide a cursory check of
whether the chemicals have deteriorat-
ed and are no longer usable (most
chemicals are affected very listle by
age; however, some oxidize, others
either collect or lose moisture, and still
others become more hazardous).
Loose or rusted caps may provide a
basis for & closer look.

- Will provide an opportunity to relabel
when labels arc becoming obscure and
to identify any whose labels are miss-
ing. All hazardous ~hemical wastes
must be identified before disposal. A
simple test at this time may provide the
identity and, ve,y importantly, will
enable you to determine the hazard

classes (and quantities of each) that
you will need to ensure their safe
storage.

Although all of the five preceding pur-
poses are important, it is best to first
complete the inventory; then attend to the
clean-up, disposal, and reshelving in
compaiible groups.

(B) Preparing for the Inventory
In preparing, you should:

* Use at least two persons (no students)
to perform the inventory for safety pur-

poses.

* Allow sufficient uninterrupted time to
conplete the task.

* Be clothed properly (including goggles,
apron, gloves) for the task.

» Have safety items (e.g., fire extin-
guisher, eyewash, spill kit, fume hood,
half-mask respirator) available.

* Have flashlight and ladder available if
necessary.

* Be sure the room is properly ventilated.

+ Have a plastic broom, plastic dust pan,
and plastic rcceptacle available for
cleanup.

* Be prepared to handle unknown sub-
stances if they are encountered.

* Have alternate containers (bottles, cans,
baggies, etc.) available in the event a
broken container is encountered.

» Have replacement caps available.
» Use a method te record the inventory

that will allow you to perpetually main-
tain the inventory.
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* Notify school and fire authorities and
maintenance personnel of the inventory
undertaking.

* Plan how you will record the chemicals
on a substance-by-substance basis.

Suggestions for recording:

(a) Use a small pocket tape recorder
and read into it the chemical name,
the concentration or purity, the type
of container, the size of the con-
tainer, and the approximate amount
of chemical in the container (e.g.,
"Ferric Oxide, Practical, in a 500 g.
plastic container, ebout one-third
full"). If you expect a clerk or
someone not familiar with chemi-
cals to transcribe the list, you might
want to spell the name of each sub-
stance.

(b) Use Section 7 of the Council of
State Science Supervisors (CSSS)-
prepared publication School Science
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(d) Start alphabetically, write the name,
type of container, and quantity of
each chemical in storage, and leave
spaces to add hazard class, future
storage, disposal information, etc.

Laboratories--A Guide to Some For example:
Hazardous Substances, published
by the US. Tonsumer Product CHEMICAL INVENTORY
Safety Commission, Washington,
DC 20207. The publication is avail- Schodd Room Dato
able for sale by the U.S. Govern- | Inventory prepared by
ment Printing Office, Washington,
cation has a list of ckemicals most name |puity |container | Quantly lclass |location | e
commonly used in schools, related :
hazards, and a space to record the Acacia Glass |81
Acetic
amount. Add 10N |Gas |51

(c) Use a co:nputer sortware chemical

inventory system that contains fea- Step 4--Collection of Labor-tory Residues
tures such as: printouts for all chem- and Wastes

icals used in the laboratory with p
their related hazard class, the loca- Solids
tion of the chemical in the lab, the (A) So
minimum desirable amount to be
maintained, and the amount avail-
able at the site.

* Solid residues should be collected in
stone crocks or plastic containers, not
in a waste basket.

* A separate container should be provided 0
for any flammable solid waste sub-
stance.
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*» Solid residues should not be put in
sinks or toilets. Plumbing problems can
be avoided by providing a screen or
strainer for the drain in each sink.

(B) Liquids

+ Flammable liquids should be poured in-
to a safety can. Never flush flammable
liquids into the plumbing system. Dan-
gerous explosions could result from an
accumulation of vapors!

Step 5--Preparing for the Temporary Storaze
and Eventual Transportation of Hazardous
Wastes

It can be assumed that any high school
has chemicals not only in the science depart-
ment but in the art department, industrial arts
department, and custodial office that are in-
cluded on The Director's List of Hazardous
Substances. Your site therefore generates haz-
ardous wastes and must be prepared to store
and dispose of those wastes appropriately.

To determine the kind and quantity of
chemicals (waste} that may legally be treated
and flushed down sink drains, school
officials should consult with their local
county health department and/or regional
water quality control board. (If th: school
site is serviced by on-site sewage disposal
fields, there may be severe limnitations on
what may be disposed down the drain.
Check vvith the local Department of Health
Services tor advice.)

In any case, it will probably be necessary
to store some hazardous substances tempo-
rarily on site and have them disposed of by a
commercial industrial waste disposer.

These processes will likely be coordi-
nated and erforced by your county Depar:-
ment of Health Services, which shouid be
contacted for assistance, advice, and specific
local procedures.

(A) Storage of Hazardous Wastes

Waste storage practices are designed
to minimize the seriousness of a hazard-
ous materials accident should one occur.
Since most schools do not generate more
than 100 kg (220 1bs.) of hazardous
waste or 1 kg (2.2 1bs.) of extremely
hazardous wastes during any calendar
month, they need not be concerned about
the 90 day storage limitation for haz-
ardous wastes until they have accu-
mulated the aforementioned quantities
(California Health and Safety Cede
Section 25123.3b), at which point the
hazardous waste material should not be
stored on the school site for a period in
excess of 90 days without a special state

permit.
Hazardous wastes must:

- Be stored in nonleaking containers (stor-
age drums) in good condition with
close-fitting lids and must be kept
closed when wastes are not being added
or removed. (Contact the appropriate
district official or consult the yellow
pages of the telephone directory for
sources of containers.)

Be accurately labeled with waterproof
labels. Labels must specify the words
"Hazardous Waste," the composition
and physical state of the waste, the haz-
ardous properties of the waste (e.g.,
flammable, reactive, etc.), and the name
and address of the generator.

- On each container include the date on
which the period of accumulation be-
gan.
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- Be handled in containers and in a way
that minimizes the possibility of spiils
and escape of wastes irto the environ-
ment. For example, waste chemicals
placed in storage drums should remain
in their shelf container--the chemicals
themselves are not commingied.

- Beregularly inspected for “eteriorating
or leaking containers.

- If ignitable or reactive, be stored no less
than 15 meters (50 ft.) from property
lines.

(B) Transpertation of Hazardous Materials

or Wastes

NOTE: The Health and Safety Code
(Chapter 6.5, Section 25162.c) states
that:

A person bhauling hazaa. s wastes to
a permitted hazardous warc.:: racility in
quantities not exceeding five gallons or
50 pounds does not need to be registered
with the State Depurtment of Health Ser-
vices as a hazardous waste hauler upon
meeting all of th  ~wing conditions:

(1) The hazarg stes are transported
in closed contar..s and packed in a
manner that prevents the containers from
tipping, spilling, or breaking during the
transporting.

(2) Different hazardous waste materials
are not mixed within a container during
the transporting.

(3) If the hazardous waste IS extremely
hazardous waste, the extremely hazard-
ous waste was not generated in the course
of any business, and is not more than 2.2
pounds.

(4) The person transporting the hazard-
ous waste is the producer of that hazard-
ous waste, and the person produces no
more than 100 kilograms of hazardous
was.e in any month.

44

While passenger vehicles generally are
exempt from requirements of posting
placards and labeling containers, trucks
are not exempt and must comply with
Department of Transportation's regula-
tions. In general, anyone transporting
hazardous materials should place them as
far away from thernselves as possible.
Care should be taken to separate the
chemicals according to their compatibil-
ity. Absorbents add an extra dimensicn
of safety in the case of accidental spills.

(1) Uniform Hazardous Waste Manifest

Hazardous wastes to be trans-
norted must be accompanied by a Uni-
form Hazardous Waste Manifest
form. (See Appendix III-C-5d for a
sample manifest.) Each generator of
hazardous wastes is responsible and
liable for the wastes produced. Ac-
curate completion of manifest forms
and assrance that the notice is re-
ceived when wastes have been deliv-
ered to the licensed hazardous waste
facility permitted to receive that waste
are the responsibilities of the hazard-
ous waste generator.

All records of hazardous waste trans—‘

ported off site must be kept for at
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least three years at the location *vhere
the waste wag generated.

To obtain and complete a hazardous
waste manifest, take the foliowing

steps:

(2) Obtain manifest forms by com-
pleting and mailing a Manifest Re-
order Request form. (See sample
in Appendix III-C-5¢.)

(b) Obtain an Environmental Protec-
tion Agency Identification Num-
ber (EPA ID number). This
number is needed on the manifest
form. If you do not have an EPA
ID number, you can get one by
calling DOHS at (916) 324-1781.

(¢) Fill in the top part of the manifest
fcrm completely and accurately.
Directions for filling out the man-
ifest form are listed on the back of
the form. (See Appendix III-C-
5d for a sample manifest.)

(d) Generator and trarsporter must
sign manifest.

(¢) The generator must iceep a desig-
nated copy of the manifest and
mail the approp:iate copy to the
California Department of Hezith
Services (DOH") as indicated at
the bottom of the page. The re-
maining four copies of the mani-
fest are to be given to the trans-
porter.

(f) The licensed treatment, storage,
or disposal facility (TSDF) will
mail one signed copy back to the
generator when the waste is re-
ceived from the transporter. This
copy must be kept for at least
three years. If ..e copy from the
TSDF is not received within 35
days, you should contact the
transporter and/or operator of the
TSDF to determine the status of
the hazardous waste and also be

sure to notify your regional
DOHS, Toxic Substances Control
Division (see Appendix III-C-5a).

(2) Use of a Registered Hazardous Waste
Hauler

Hazardous wastes exceeding 50
pounds (22.5 kg) or 5 gallons (19 1) must
be transported only by registered hazard-
ous waste haulers to a state-permitted
treatment, storage, or qisposal facility.
These haulers are regisiered by the State
Deparanent of Health Services. Hazard-
ous wastes must be packed and labeled
for transport in accordance with appli-
cable Department of Transportation regu-
lations.

(C) Hazardous Waste Treatment and Disposal

Practices

Hazardous wastes may not be disposed
of in the regular trash or on the surface of
the ground. In addition, they may not be
dumped in the sewer sysiem (sink or toi-
let) unless you have an industrial waste
discharge permit from your sewer
agency.

If you wish to dispose of, treat, or
recycle your hazardous waste to render it
less hazardcus or nonhazardous at your
business location, you must obhtain a
Hazardous Waste Facility permit from the
California Regional Office of the State
Department of Health Services.

(D) Biennial Reports

On March 1 of each even-numbered
year, your sites will be required to submit
areport to the State Department of Health
Services on wastes generated over the
previous two-year period. Careful record-
keeping of all the school site manifests
and receipts will be helpful in completing
the appropriate forms.

Once the equipment and details are in

place for waste storage and transportation, a
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complete chemicals inventory should be  Adapt plastic water bottles for solid ‘
made. residue disposal by cutting off the top

and punching small drain holes in the
NOTE: You will receive a package from the bottom. Place the container in the sink
DOHS called "Notification of Hazardous for the disposal of solids. Only small
Waste Activity." If you need assistance in amounts of nonregulated, nonflam-
completing this package, call (916) 324- mable, water-miscible liquids may go
1781. down the drain. Check with your local

Public Works Department or sanitation
Step 6--Disposal district (Water Quality Control

Division) for specified limitations on
(A) Preparation for Disposal disposable items.

In preparing wastes for disposal, you Dispose of small quantities of non-

should: regulated, nonflammable, water-mis-

cible liquid residues by pouring down

« Use at least two persons (no students) the sink drain, using large amounts of
to perform the procedures for safety. water to dilute and flush the material

through the plumbing system. Do not

o Allow sufficient uninterrupted time to pour acids into a porcelain-lined sink. If
complete the task. corrosive, caustic, poisonous, or other

controlled liquids need to be discarded,

« Beclothed properly (incfuding goggles, consult with the appropriate district
apron, gloves) for the task. staff member.

» Have safety items (e.g., fire extin- » Dis~ard nonflammable solid wastes and‘
guisher, eyewash, spill kit, fume hood) broken glassware in a container sep-
available. arate from the trash container. Either of

these types ¢¢ waste substances can

 Have flashlight and ladder available if present a serious hazard to custodial em-
necessary. ployees during collection and disposal.
Broken glassware should be wrapped

» Be sure that the room is properly in heavy paper, taped, and properly lab-
ventilated. eled: DANGER. BROKEN GLASS.

 Have a plastic broom, plastic dustpan,
and plastic receptacle available for
cleanup.

« Prepare to handle unknown substances
if they are encountered.

« Have alternate containers (bottles, cans,
Baggies, etc.) available in the event a
broken container is encountered.

« tlave replacement caps available.

> NN

PN NN

+ Notify school authorities and main-
tenance personnel of the reshelving
undertaken.
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* Arrange for emergency communica-
tions in the event of a sericus problem
like a spill or a fire.

* Have space available to place the
materials temporarily.

* Do as much preliminary housekeeping
as possible to avoid physical obstacles
that could lead to accidents.

* Eliminate all sources of ignition.

o If reshelving, identify and label the
shelf/cabinet spaces for each category.

« If you plan to label each item by its
hazard class, have the right information
and labels to do the job.

* Plan how you will accommodate (or dis-
pose of) the many bottles of solutions
prepared and stored over recent years.

(B) Extremely Hazardous Chemicals for
Immediate Disposal

The most seriously potential explo-
sives were, presumably, disposed of in
Step 2. There are additional chemicals
whose potential hazards outweigh any
benefit they can provide to the instruction-
al program. It is recommended that all of
the chemicals listed on the following page
not be stored in schools and, if present,
be properly disposed of. (The hazard
class is included for disposal purposes.)
Moreover, ail schools that have carcino-
genic chemicals (whether stored in the
past or present) should be registered with
Cal-OSHA. (See Appendix ITI-C-5¢.)

To dispose of an "extremely hazard-
ous waste," you will need to apply for a
special permit which will be issued from
one of the four regional Toxic Substances
Control Division offices. You can find
the address and phone number of the of-
fice closest to you by referring to Appen-
dix III-C-5a. Also provided in Appendix
III-C-5b is the application form to obtain
the Extremely Hazardous Waste Permit.

(C) Excess and Deteriorated Chemicals

Once the extremely hazardous chemi-
cals have been disposed of, an assess-
ment must be made regarding which por-
tion of the remaining inventory will be
used during the next year (or, at the most,
two years). The remainder should be
appropriately disposed of. The process of
determining the chemicals to keep should
involve the entire staff that draws from
the storage area for the instructional pro-
gram. Once the decision is made regard-
ing what to keep, the remainder can be
disposed of by a commercial disposal
service set up in Step 5.

Step 7--Storage Patterns

A number of safe storage patterns for
hazardous chemicals have been developed
and used in schools, colleges, and univer-
sities. The chemicals are sometimes arranged
alphabetically and often by compatibility (or
incompatibility) of the chemicals. While some
patterns are better than others, none seems to
be completely acceptable without making
special provisions for certain chemicals that
must be isolated for safety. In any case, the
commonly used alphabetical shelving pattern
must be abandoned in favor of one, for
example, that separates the oxidizers from
metals and that separates the flammables, the
corrosives, and the poisons.

Yo §
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EXTR:ZMELY HAZARDOUS CHEMICALS FOR IMMEDIATE DISPOSAL ‘

(Authorized by AB 3820 (Papan), 1984, Chapter 1107)

{ Chemical name | Hazard | Hazardclass | CASnumber |
2-Acetylaminofluorine Regulated human carcinogen Poison B 53963
4-Aminodiphenyl Regulated human carcinogen Poison B 92671
Aniline Acute toxin Poison B 142-04-1
Arsenic Powder Polson Poison B 7440-28-2
Arsenic Compound (any) Poison Poison B
Asbestos Regulated human carcinogen ORM-E** 1332-21-4
Benzene Flammable, acute toxin, Flammable 71-43-2

suspected carcinogen
Benzidine (and salts) Poison Poison B 32-87-5
Regulated human carcinogen
Cadmium Powder Poison ORM-E 7440-43-9
Cadmium Salts Poison ORM-E
Carbon Tetrachloridc Acute poison ORM-A 56-23-5
narcotic
Chioroform Suspected carcinogen ORM-A 67-66-3
Narcotic
Chromium (V1) Oxide Suspected carcinogen Oxidizer 1333-82-0
3,3-Dichlorobenzidens (and salts) Human carcinogen Poison B 91941
Dimethyl Amine Acute toxin Flammable 62759 ‘
4-Dimnthylaminoazobenzene Regulated human carcinogen Poison B 60117
Ethylene Dichloride Suspected human carcinogen Flammable 569573
Ethyleneimine Regulated human carcinogen, Flammable 151564
Poison, flammable
Ethylene Oxide Suspected human carcinogen, acute toxin Flammable 75-21-8 |
Hydrazine (anhydrous) Flammable, acute toxin, Flammable 302012
suspected human carcinogen
Hydrofluoric Acid Corrosive, toxic Corrosive 7664-39-3
Lead Arsenate High toxicity Poison B 7784-40-9
Methylchloromethyl ether Regulated human carcinogen Fla:imable 170302
4-4-Methylene bis (2-chicroanaline) Human carcinogen Poison B
Methylene Chioride Suspected carcinogen, ORM-A 75-09-2
narcotic, acute toxin
Alpha-Naphthylamine Regulated human carcinogen PoisonB 134327
Beta-Naphthylamine Regulated human carcinogen Poison B 91598
Nickel Powder Acute toxin Metals 7440-02-0
4-Nitrobiphenyl Reguiated human carcinogen Poison B 92933
Beta-Propiolactone Regulated human carcinogen 57578
Sodium Arsenate Suspected carcinogen, acute toxin PoisonB 7631-89-2
Sodium Arsenite Suspected carcinogen, acute toxin, PoisonB 7784-46-5
deadly poison
Vinyl Chloride Regulated humen carcinogen Flammable 75-01-4
*CAS = Chemical Abst;acts Service ‘

Title 8 of the General industry and California Administrative Codes. A Subfile NIOSH Toxic Substances List. U.S. Department of Health,
Education, and Welfare, Rockville, MD, June, 1975, .
*ORM = Other Regulated Material. See Appendix Il-C-7 for futher explanation. 4 §




S

Section ITI: Laboratory Safety Precautions 37/

One popular system that works fairly well
has been developed by Flinn Scientific, Inc.
It has been further explained and recomme: -
ed for use by the Council of State Science Su-
pervisors in the publication School Science
Laboratories, A Guide to Some Hazardous
Substances (see References) and by others.

The essential elements of the Flinn sys-
tem are used in this publication, with special
consideration being given to separating and
isolating chemicals and preventing their com-
mingling in the event of a serious disaster
such as a major earthquake or fire. This sys-
tem also considers the hazard classes as
established by the Code of Federal Regula-
tions 49 (Transportation). All storage shelves
and cupboards should be fixed rigidly to the
walls and be equipped with restraining lips,
wires, or other barriers.

Chemicals within or near the main chemi-
cals storage area should be selected on the ba-
sis of described needs (see diagram on page
40). The storage locations may be lockable
cupboards, under-counter cabinets, or espe-
cially constructed (or purchased) cabinets as
in the case of cabinets for acids, bases, and
flammables. Each cabinet chosen should be
clearly and permanently (or at least semiper-
manently) marked for its designated storage
purpose. As much as possible, keep the chem-
icals in any special storage containers that are
used in storing and shipping by the supplier.

Chemicals should be stored only in ap-
proved, locked cabinets within designated sci-
ence storage rooms. Such storage rooms
must be well ventilated and dry and must
have adequate protection from direct sunlight.
Lighting should be adequate. All cabinets
should be locked when not in use, and the
storage room should be kept locked. The
instructor should be the only person with free
access to the storage room. No student
should be permitted in the storage room
unless accompanied and supervised by the
instructor. The following are specific recom-
mendations for the safe storage of chemicals:

o Chemical substances must be stored in an
orderly manner. All substanccs must be

properly labeled, and an efficient reirieval
scherne must be available to locate them.
Alphabetical order is not appropriate ex-
cept within compatible groups. Instead,
refer to the recommended storage com-
patibility categories on page 39.

Properly labeled safety containers must
be used to store liquids which are highly
volatile, potentially explosive, and/or
flammable. Local fire departments should
be consulted regarding minimum Guanti-
ties for which safety containers are re-
quired.

Flammable liquids should never be stored
in open or ordinary metal cabinets. Ordi-
nary metal cabinets provide no insulation
from heat and will produce more shrapnel
should an explosion occur. Approved,
flammable liquid cabinets should be con-
structed of dense one-inch plywood. (See
blueprint on page 143, Appendix ITI-C-
2b.) The cabinets should be painted with
intumescent fire-resistant paint; be pro-
vided with a self-closing door; have a
positive latch and locks; and be clearly
marked in large, contrasting letters,
FLAMMABLE LIQUID STORAGE.
KEEP FIRE AWAY!
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» Adequate spacing between containers en-
sures proper air circulation and safe re-
trieval ~f chemicals. Therefore, do not
over order.

+ Extremely hazardous, unlabeled, or un-
identifiable chemicals must not be keptin
schools. Follow recommended proce-
dures for the disposal of dangerous cr
unwanted or outdated chemicals.

+ Periodic ON-SITE inspections of chem-
ical storage cabinets must be conducted.
(See Appendix III-A-2, page 131, Safety
Checklist for Science Instruction, Prep-
aration, and Storage Areas.)

» An updated inventory list must be main-
tained for all chemical substances.

+ Bottles containing acids or volatile or-
ganic liquids should be kept away from
heating pipes or direct sunlight to avoid
pressure buildup within the storage
vessel.

» Bottled gas cylinders should be secured
to a wail or counter to prevent upsetting.
Rupture or unintentional opening of the
release valve may cause serious personal
injury and destruction of laboratory facil-
ities, especially if the cylinder is not
secured and becomes a projectile.

» Larger gas cylinders must be kept in the
cart provided for their transport. Valves
should be in perfect working order.
When not in use, each cylinder must be
secured against movement; that is, each
must be held by a sturdy chain or strap
connected to ring bolts that will not pull
free. The cylinders must be located within
an approved storage area. Move large
gas cylind¢ s only when regulator valves
have been removed and safety covers
have been installed.

FULL CYLIRDERS

A relatively safe, functional, practical pat-
tern for chemical storage has separate storage
provisions as indicated in the chart and ‘
diagram that appear on the next two pages.

6. Labeling of Chemical Reagents

Chemical reagent bottles or containers
should have labels which state the following
informztion:

o Generic name of the chemical and its
chemical formula.

+ Degree of hazard as designated by the
correct signal word:

- DANGER
- WARNING
- CAUTION

+ Type of hazard(s) such as:

- POISON
- CAUSES BURNS
- FLAMMABLE
- HARMFUL VAPORS

- EXPLOSIVE ‘
- TOXIC

- CORROSIVE

o0
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10.

CHEMICAL STORAGE COMPATIBILITY CATEGORIES

Metals. All metals, except mercury (see item No. 8 below). Phosphorus (red only;
white or yellow phosphorus not recommended for school usage) should also be stored
here. LOCATION: Separate from oxidizers (including ammonium nitrate), halogens,
organic compounds, and moisture.

Oxidizers, except Ammonium Nitrate. Including nitrates, nitrites, permanganates,
chromates, dichromates, chlorates, perchlorates, peroxides, and hydrogen peroxide 30
percent or greater. LOCATION: Separate from metals, acids, organic materials,
ammonium nitrate. Preferably isolate from flammable liquids storage cabinet by a
minimum of eight meters (25 feet) or a one-hour fire wall.

Ammonium Nitrate. Store in isolation from all other chemicals, especially acids,
powdered metals, flammab'~ liquids, chiorates nitrites, sulfur, finely divided organic
combustible materials.

Bases. Strong bases--Sodium Hydroxide, Potassium Hydrexide, and other regulated
bases and Ammonium Hydroxide. Store in a dedicated corrosive chemicals ~torage
cabinet with the inside constructed entirely of corrosion-resistant materials.

Acids--inorganic (except Nitric Acid) and regulated organic acids. Store in a dedicated
corrosive chemicals storage cabinet with the inside constructed entirely of corrosicn-
resistant materials.

NOTE: Items 4 and 5 may be stored in the same storage cabinet if necessary;
however, fumes from acids and bases combine to produce various salt crystals
which coat the walls and the containers.)

Nitric Acid. Must be stored separately from Acetic Acid. Store either in isolated
compartment in the acids cabinet or in special styrofoam containers available for that
purpose from vendors of chemicals. Fuming nitric acid should never be used.

Flammables (and Formaldehyde). Store in a dedicated wood flammables storage
cabinet with heat/flame retardant paint. Preferably, isolate from all oxidizers by a
minimum of eight meters (25 feet) or a one-hour fire wall.

Poisons: Cyanides (no longer recommended for school programs), mercury and
mercury compounds, nicotine, and other poisons. LOCATION: Use a lockable drawer
remote from the acids storage cabinet.

Compressed Gases. Store chained/strapped to wall with caps on tight. LOCATION:

a. Oxidizing gases remote from flammable liquids, metals, and flammable gases.

b. Flammable gases remote from oxidizers and oxidizing gases by eight meters (25
feet) or a one-hour fire wall.

Low Hazard Chemicals. Store on open shelves with earthquake barriers. Inciudes
many of the salts not otherwise specified (of course, not the nitrates), weak bases, ox-
ides, carbonates, sulfides, dyes, indicators, stains, noncorrosive organic acids, amino
acids, sugars, elc.

o1
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+ Precautionary measures, such as instruc-
tions which describe how to avoid injury.
Such statements could be:

- KEEP AWAY FROM HEAT,
SPARKS, OR OPEN FLAME.

- AVOID CONTACT WITH EYES,
SKIN, OR CLOTHING.

- USE ONLY WITH ADEQUATE
VENTILATION.

 Instructions for cases of ingestion,

 Below is an example that addresses each ’
of the aforementioned precautions.

IN CASE OF CONTACT WITH EYES, FLUSH WITH
WATER CONTINUOUSLY FOR 15 MINUTES AND
GET MEDICAL ATTENTION IMMEDIATELY.
HTl

Hydrochloric Acid
Warnings:
- Causes burns.
- Avoid contact with skin and eyes. Avoid breathing vapor.

contact, or exposure. - In case of contact, immediately flush skin or eyes with
large amounts of water for at least 15 minutes. For eyes,
get immediate medical attention.
Preparation/Storage Area Diagram
1. Metals storage
2.  Oxidizers storage
3.  Ammonium nitrate storage be conbined if
4.  Bases cabinet may be com ,
n2 I 23 5. Acids cabinet sy and onain | (@)
\ 6.  Isolated nitric acid storage
SRz o = 7. Flammables cabinet
K 8.  Poisons drawer
b 9A. Compressed gases—nonflammable/oxidizing
chained/strapped to a wall
9B. Compressed gases—flammable chained/
strapped to a wall
10. Low hazard chemicals storage wiih

lips; secured to walls
11.  Sink/counter with hot/col¢. water, gas,
electricity, eye wash, exhaust hood over,
cabinet undemeath
11A. Refrigerator
11B. Emergency shower

12. First-aid kit
13. ABC Fire extinguisher
14. Fire blanket

15. Plastic waste receptacles

16. Chemical spill kit

17. Chemical inventory system, including MSDS
18.  Conference/prep area

19. Emergency evacuation procedure

20. Apparatus/glassware storage cabinets secured

to walls with earthquake lips
21-24. Adjacent classroom laboratories '
25. Hall oroutside exit; all doors self-Closing

and lockable
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» Proper labels can be obtained from most
chemical or safety supply houses.
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1. Potentially Hazardous Chemicals

This section, which includes a 24-page
chart beginning on the next page, lists many
of the chemicals that can be found in high
school science labs. Chemicals of dubious
value because of associated hazards are
marked with a single asterisk. Chemicals
with two asterisks are recommended for
disposal. District staff are advised to make
their own decisions about the acquisition and
use of laboratory chemicals. If an especially
hazardous chemical is deemed essential to the
program, the corresponding responsibility to
ensure safe storage and use must be as-
sumed. When in doubt, school staff should
contact district staff or other appropriate
agencies.

For each chemical listed there is specific
labeling information from OSHA, if ncces-
sary, and potential hazard and advice on first
aid followed by a four-part code. An example
of this code is as follows:

Acetone code (See Acetone on page 42):
7/2S/2[FLAMMABLE

73/285/2¢/FL AMMA BLEd*

(Text continued on page 68)

* 8Chemical Storage Compatibility Categories 1-10 (page 39).

bSuggested Type of Container

2.
3

Glass or polyethylene bettle. ' W--store under water
surrounded by sand in a large container; KM--store
under kerosene or mineral oil surrounded by sand in a
larger container.

Metal Can. S--Safety can for larger quantities.

Wax (or plastic) bottle in a container of kaolin or

. other absorbent.
(When possible, maintain the original container and
packaging from the vendor for storage.)

CShelf Life

1.
2.

3.

Poor: Less than one year with special storage.

Fair t0 good: Up to three years, variant with
temperature, humidity, etc.

Excellent/indefinite, essentially indefinite in time and
invariant in terms of conditions.

QHazard Class from Code of Federal Regulations 49
(Transportation). Provides transportation class/compatibil-
ity for commercial disposal. Appendix II-C-7 provides an
explanation for the t2rms used.
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42  Science Safety Handbook

POTENTIALLY HAZARDCUS CHEMICALS

FOUND IN LABORATORY SUPPLIES

Adapted from Procautions with Chamicals. Publication No. SC865. Los Angeles: Office of Secondary Education, Los Angeles Unified Schoal District, 1984.

{  Name | Label Hazard First Aid i
Acetic acid, DANGER!  Causes severe burns. Organic acid causes External-lirigate eyes with
Glacial Do not get liquid or painful wounds when water for 15 minutes., Wash
vapor in eyes, on it comes in contact skin with soap and water.
skin, or on clothing. with skin. High vapor Intemat-Maintain respiration.
Keep away from heat and flame. concentrations may Seek immediate medical
In case of contact, immediately produce allergic attention.
flush skin or eyes with reactions.
plenty of water for at least
15 minutes; for eyes get
medical attention.
Glacial acetic acid freezes at
62 degrees F (16 degrees C).
If frozen, thaw bv carefully
moving carboy to warm area.
5/1/3/CORROSIVE
Acetone DANGER! Extremely flammable. Highly flammable External-Remove victim to
Keep away from heat, liquid. An irritant fresh air. lirigate eyes
sparks, and open to skin, throat, and with water. Wash skin
flame. lungs. Toxic by with soap and water.
Keep container closed. ingestion. Intemal-Maintain respira-
Use adequate vantilation. ’ tion. Seck immediate
Avoid prolonged or repeated medical attention.
contact with skin.
7/2S72FLAMMABLE
Aluminum Chloride, Reacts violently with Extemal-lrrigate eyes/skin
Anhydrous water to generete heat with water for 15 minutes.
and hydrogen chloride Internal-Do not give emetic.
gas fumes and hydrochloric Seck immediate medical
acid, which are irritating attention.
and toxic. Causas burns
to skin and eyes. Dust
inhalation will i:ritate
or burm membranes.
Ingestion can cause
5/1/3/CORROSIVE severe bumns.

Aluminum Extemal--irrigate eyes with
Chioride, water for 15 minutes.
Crystai Intemal--Soluble forms may be

corrosive; do not give emetic.
Seek immediate medical
10/1/3/CORROSIVE attention.

Aluminum Metal Easily ignited. May External-lmigate eyes with
explode. Can have water for 15 minutes. Wash
hazardous reactions skin with soap and watar.
with metal oxides. Internal-Maintain recpira-

tion. Seek immeriiate
maedical attention.

1/23/FLAMMABLE (powder)

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.
** Dispose of inmediately!

o4

£

-
ek 20 S




Section III: Laboratory Safety Precautions
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‘ | Name Label Hazard First Aid |
Aluminum Suitaie May react violently External-lrrigate exposed eyes
withwater. Readily and skin thoroughly for 15
hydrolyzes to form minutes.
sulfuric acid. Dust/ Internal-Do not give ematic.
vapor may be harmful Seek immediate medical
10/1/3/0RM-E if inhaled. attention
Ammonium Carbonate Evolves irritating Extemal-Imigate exposad eyes
fumes when heated. with water for 15 minutes.
Seek medical attention.
Inhalation-Move tc iresh air.
Seek medical attention.
Internal-Do no't give emetic.
Seek medical attention.
10/1/3/0RM-A
Ammonium Chloride Moderately toxic by Intemal-Seek intmediate medical
ingestion. Fire may attention.
produce imitating or
10/1/1/0RM-E poisorous gas.
*Ammonium WARNING! Flammable. Primary iritantto Extemal-Ammorium dichromate
Dichromate Harmful dust. skin, eyes, and lungs; produces chromium trioxide
May cause rash or strong oxidizer on tha skin. Wash thoroughly
oxternal ulcers. produces chrom.c with water. Seek medical
Keep away from heat, sparks, oxide~abuming fung attantion.
and open flame. irritant which may Internak-Seek immediate
o Keep container closed. produce skin ulcers medical attention. Avoid
Avoid contact with skin and and cause skin emetics. Maintain respi-
Qyes. inflammation. ration. Causes ulceration
Avoid breathing dust or solu- Continued inhalation of the nosa, skin, and
tion spray. may cause damage to intestinal tract, toxic to
In case of contact, immediately the respiratory the lungs.
flush skin o7 eyes with tract, Suspected
plenty of water for at Jeast carcinogen.
15 minutes; for eyes, get madical
attention. Wash clothing
before reuse.
Use fresh clothing daily.
Take hot shower after work,
usi._. ‘nty of soap.
211/0XIDIZER
AmmoniumHy-  WARNING! Liquid causes bums. Caustic inorganic base; Extemnal-lrrigate eyes with
droxide Vapor exiremely gas and vapor toxic; water for 15 minutes. Wash
irritating. strong eye, lung, and with soap and water. Inthe
Avold breuthing vapor. skin irritant. event of spillaga, neutralize

Avoid contac: with skin, eyes,
and clothing. in case of
contact, immeviately flush
skin with plenty of water at
least 15 minutes; for eyes,
get medical attentio:.

411 3/CORROSIVE

with vinegar or dilute acetic
acid.

Intemal-Do not use emetics.
Remove to fresh air. Seek
immediate medical attention.

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.

o f' Dispose of immediately!
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44  Science Safety Handbook

[ Name Labe Hazard First Aid
Ammenium Nitrats Will dscumposa above if exposed to producis of
160 degrees Celsius combustion, seek immediate
(320 degreesF.). medical attention.
it producas explosive Extemal-lrrigate eyes and
gaseous substances, skin for 15 minutes; for
aspecially whan eyes, contact doctor.
confined in a closed Intemal-If conscious, induce
container. Qxidizer. vomitling; seek immediate
medical attention.
3/1/2/0XIDIZER
Ammonium Strong oxidizer. External-lrrigate eyes with
Persulfate Suspected carcinogen. water for 15 minutes. Wash
skin with soap and water.
Seek immediate madizal
attention.
Internal-Maintain
respiration. Seek immediate
medical attention.
2/13/0XIDIZER
**Aniline DANGERI Hazardous liquid Suspected teratogen. Extemal-Wash off skin promptly.
and vapor. Dangerous when inhaled, Flush eyes with water for 20
Rapidly absorbed swallowed, or absorbed mir utes. In case of spifl,
through skin. through skin contact. promptly discard materials
Do not get in eyes, on skin, Flammable. May give used to wipe up spilis.
or on clothing. off explosive vapors Scrub traces left on floors
Avoid breathing vapor. when heated. May or tables with a strong
Usae only with adequate ventila- cause headache and soap sobition. Bed rest
tion. dizziness, which may may reverse headaches and
In case of contact, immadiately later develop into dizziness.
remove all contaminated cyanosis. Internal-Seek immediate medical
clothing, including shoss, attention. May cause
and flush skin or eyes with convulsion, respiratory arrest,
plenty of water for at least shock.
15 minutes; get medical attention.
Wash clothing before reuse.
Dispose of/~/1/POISON B
Antimony DANGER! Causes severe bumns. Highly toxic; a poison External-Wash eyes with v.ater.
Vapor hazardo.- s. if swallowed, inhaled, Wash skin with soap and water.
Do not get in eyes, on skin, or absorbed through Seek immediate medical atten-
or on clothing. the skin. Dustis tion.
Do not breathe vapor. aye imitant, Internai--inrduce vomiting. Maintain
Keep container «josed. respiration. Seek immediate
In case of contact, medical at*antion.
immediately remove all
contaminated clothing and
flush skin or eyes with plenty
of water for at least 15
minutes; for eyes,
get medical attention. Wash
ciothing bafore reuse.
1113/~
" Hazard risks outwaigh thel educational value. Districts ar- advised to make their own decisions.

* Dispose ofimmediately!

IToxt Provided by ERI
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Section III: Laboratory Safety Precautions 45

[  Name Label Hazard First Aia ]
**Arsenic/ DANGF"| Causas severe bums, Causes dermatitis and External-lrigate syss with
Arsenic Vapor ¢stremely lung and lymphatic compli- water for 15 minutes. Wash
Trioxide hazardous. cations when swallowed, skin with soap and water.
Do not get in @yss, on skin, inhaled, or absorbed Seek immediate medical
or clothing. through skin contact. attention.
Do not breathe vapor. Disposal requires an Intemal-Induce vomiting. Seek
Keep container closed. Extremely Hazardous immediate medical attention.
In case of contact, immediately Waste Parmit.
remove all contaminated
clothing, including shoes, and
flush skin or eyes with plenty
of water for atleast 15 minutes;
for eyes, get medical attention.
Wash clothing b...ore reuse.
Dispose of/1/2POISON B
**Asbestos Known carcinogen Internal--inhalation of fibers
may cause toxicity; chest
x-ray may be indicated.
Dispose of/10/20RM-C
Barium WARNING! May be fatal if Extremely psisonous Extemal-lrrigate aves with
(soluble swallowed. whan inhaled, water for 15 minutes. Wash
compounds) Avoid inhalation swallowed, or skin with soap and water.
of dust. absorbed through Seek immaediate medical
’ Avoid contact skin contact. attention.
Internal-Induce vomiting. Seek
immediate medical attention.
21N/
Barium Chioride ~ WARNING! May be fatal if
swallowed. Avoid inhalation of (Same as soluble ccmpounds)
dust.
10/1/3/POISON B
Barium Hydroxide Poiscnous wiisn Internal-induce vomiting. Seek
swallowed. medical attention
(Same as soluble compounds)
10/11/POISON B
Barium Nitrate WARNING! Contact with com- Toxic oxidizer. Internak-induce vomiting.
bustible material Seek immediate medical
may cause fire. attention.
May be fatal if
swailowed.
Keep container closed and away
from combustible material and heat.
Avold contact with skin and eyss.
Keep away from feed or focd products.
2N BOXIDIZER

* Hazard risks outwe. . 1 their educational value. Districts are advised to make their own decisions.
* Dispose of inmediately!
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{  Name | Label Hazard i First Aid
**Barium Paroxids Powerful oxidizer. Extenal-irrigate eyes with
Toxic and ignitable. water for 15 minutes, Wash
skin with soap and water.
Intern:al-Maintain respiration.
Dispose of 211 /OXIDIZER Seek immediate medical attention.
**Benzene DANGER! Extremely flammable, Acttte irritation of Extemal-irrigate eyes with
Vapor harmful--poison. mucous membranes, water for 15 minutes. Wash
Keep away from heat, sparks, restlessness, skin with soap and water.
and open flame. convulsions from Internal-Maintain respiration.
Keep container closed. inhalatio. Jringes- Seek immediate medical atten-
Usa only with adequate ventilation. tion; blood changss, tion.
Avoid prolonged or repeated including leukemia.
breatting of vapor. Suspected carcinogen;
Avoid prolonged or repeated may be absorbed
contact with skin. though skin.
Flammable.
Dispose of/~/2FLAMMABLE
*~Benzidine WARNING! Hazardous solid and Known carcinogen. External-Irrigate eyes with
vapor. Solid and vapor water for 15 minutes. Wash
Rapidly absorbed rapidly absorbed skin with soap and wate.
through skin. through skin. Seek immediate medical atten-
Repeated absorption Produces bladder tion.
may resultin tumors; liver, Intemal-Give emetic. Seek
bladder tumors. kdney, and bone immediate medical attention.
Avoid breathing dust or vapor. marrow damage.
Avoid contact with skin and eyes. Disposal requires an
In case of contact, Extremely Hazardous
immediately wash skin with Waste Permit.
soap and plenty of water;
flush eyes with plenty of
water for at least 15
minutes and get medical attention.
Woear frgsh clothing daily.
Take hot shower after work,
using plenty of soap.
Dispose of/~/~/POISCN B
**Benzoyl May expiode when Intemal-Support respiration.
Peroxide heated. May also be Inhalation can be FATAL.
exploded by shock or Seek immediate medical
friction. Alrway and attention.
eyeimitant. May cause
harmful effects to the
skin. Dangerous chemical.
Dispose of/-/1/ORGANIC PEROXIDE
Bismuth and Flammable in powder Extemal-Irrigate eyes with
Alloys form. Weargoggles watar for 15 minites. Wash
to avoid injury to eyes. skin with soap and water
Intemal-Maintain respiration.

1/1/3/FLAMMABLE SOLID

Seek immediate medical attention.

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.

** Dispose of immediately!
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[ Name Label Hazaid First Aid |
Boric Acid Ingestion by young Extemnal-Irmigate eyes with
children can cause water for 15 minutes, Wash
severe vomiting, skin with soap and water.
diarrhea, shock, and Intemak-Maintain respiration.
death. Inhalation Seek immediate medical atten-
is toxic. Skinirritant. tion,
5/1/3/CORROSIVE
*Bromine DANGERI Causes severe burns. Poisonous. Liquid External-Ventilate area.
(ampule) Vapor hazardous. causes severe skin Irrigate eyes with water for
Do not get in eyes, on skin, burns. Exposure to 15 minutes. Wash skin with
or on clothing. high vapor concentra- soap and water.
Do not breathe vapcr. tions could be deadly. Intemat-Maintain respira-
Wear goggles, neoprens rubber Disposal requires an tion. Seekimmediate
gloves, and rubber protective Extremely Hazardous medical attention.
clothing when handling. Waste Permit.
In case of contact,
immediately remove all
contaminated clothing, includ-
ing shoes, and flush skin with
plenty of water for at least
15 minutes. Flush eyes for
at least 30 minutes. Get
medical sitention in all cases.
Wash clothing before reuse.
i inhaled, remove patient
to fresh air, keep warm and
. qQuiet until physician arrives.
10(ampule) or 2/1/3/CORROSIVE
Butyl Akohols: CAUTIONI Flammable liquid. Extemal-Imigate eyes with
n-Butyl Avold prolonged breathing of “tert” is a flammable solid water. Wash skin with soap
tert-Butyl vapor. when in crystalline st_te. and water.
Use with adequate ventilation. Prolonged inhalation can Internal--Maintain respiration.
Avcid prolonged or repeated betoxic. Eyeimitant. Seok immediate medical atten-
contact with skin. Absorbed by skin. tion,
711 or2S/2/FLAMMABLE
sec- Butyl Samo Label as Butyl alcohol Same as (3utyl alcohol Same as Buty! alcohol
Alcohol
711 or 2SH/FLAMMABLE
**Cadmium WARNING] Harmful dust. High concetration of Extemal-lrrigate eyes with
Avold prolonged breathing of dust. fumes or dust extremely water for 15 minutes. Wash
Keop away from feed or food dangerous. Dust, vapor, skin with soap and water.
products. solids, and liquids; Interal-Maintain respiration.
Do not take intemally. harmful to eyes, lungs, Seek immediate medical atten-
and skin, Poisonous. tion.
Disposal requires an
Extremely Hazardous
Dispose of/-/3/POISON B Waste Pormit.
* Hazard risks outweigh ther educational value. Districts are advised to make their own decisions.
Q" Dispose of immediately!
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{  Name Label Hazard First Aid i
*Calciumn Carbide  (Tightly sealed) Exposure to moisture Extenal-lrrigate eyes with
produces explosive water. Wash skin with soap
gas and corrosive and water.
solid. Disposal re- Intemal-Maintain respiration.
quires an Extremely Seek Iimmediate medical atten-
Hazardous Waste Permit. tion.
711 or 2/2/FLAMMABLE SOLID (Tightly sealed)
Calcium Chioride Acute ingestion may External-Wash with water.
(anhydrous) result in intestinal Intemal-Seek immediate medical
iritation and hemorrhage. attention.
10/111 /-
Calcium Chloride Imitant. Mucous External-Eyes should be flushed
(dihydrate) mambrane damage might with water for 15 minutes.
oCCur, Intemal-Maintsin respiration.
Seek immaediate medical attention.
10/11/—
Calcium Avoid inhalation and skin Inorganic base Extemal-lrigate eyes with
Hydroxide contact. (caustic). water. i calcium hydroxide
Skin irmitant. contacts eyes, seek
Avoid dust immediate medical attention.
inhalation. Wash skin with soap and water.
Internal-Maintain respiration.
Seek immediate medical attention.
10/1/1/CORROSIVE BASE
Calcium Poisonous, corrosive Extemal-\rrigate eyes with
Hypochlorite powder, harmful to water. Wash skin with
eyes, lungs, and skin. soap and water. Seek
Emits chlorine gas under immediate medical attention.
certain conditions. Disposal  Intemal-Seek immediate
requires an Extremely maedical attention.
Hazardous Waste Permit.
2/11/OXIDIZER
Calcium Metal Avoid contact with water. Contact with water, Extemal-Irrigate eyes with
Store in tightly closed acids, alkali, hydrox- water for 15 minutes. ¥
container. ides, or carbonates may calcium contacts eyes, seek
Avoid contact with oxidizers. cause daetonation. immediate madical attention.
Burns in air. Dust Wasn skin with soap and watsr.
and fumes are highly Internal-Maintain respiration.
toxic. Disposal re- Seok imniadiate medical atten-
Guires an Extremely tion.
Hazardous Waste Permit.
11 KM2/FLAMMABLE
Calcium Nitrate Strong oxidizer; po- Internak-Induce vomiting and seek
tential fire risk with immediate medical attention.
organic material.
May explode i shocked
or heated.
211/0OXIDIZER
* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.
** Dispose of immediately!
Q
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[ Name Label Hazard First Aid
. Calcium Oxide Strongly caustic. Externak-Irigate eyes with
(lime) May cause severe water. Wash skin with
Irritation of skin and mucous soap and water.
membrane. Exposure to Intemal-Sesk immediate
water or moisture evolves medical attention.
heat. Wear eye protection.
10/1 (polyethyline) Keep dry/1/CORROSIVE BASE
Camphor Poisonous on ingestion. Internat-Induce vomiting. Seek
if heated, flammable and immediate medical attention.
explosive vapors evolve.
Moderately toxic.
71/3/COMBUSTIBLE
**Carbon DANGER! Extremely flammable. Highly flammable Extemal-Ventilate area.
Disulfide Vapor harmful. liquid. Poisonous if Irrigate eyes with water.
Highly volatile. swallowed. Affects Wash skin with soap and
Keep away from fire, snarks, hear, eyes, lungs, water.
or heated surfaces. nervous and reproduc- Intemak--Maintain respiration,
Store in cool place and keep tive systems. Sesck immediate medical
container closed. attention.
Use only with adequate
ventilation,
Avoid breathing vapor.
Avoid contact with skin
‘ and eyes.
Dispose of/25/2'FLAMMABLE
**Carbon DANGERI Hazardous vapor and Highly toxic if Extemal-Irrigate eyes with
Tetrachioride liquid. inhaled, swallowsd, water. Wash skin with soap
May be fatal if or absorbed through and water.
inhaled or the skin. Known Internal-Maintain respiration.
swallowed. carcinogen. Seeck immediate medical atten-
Use only with adequate tion.
ventilation.
Do not breathe vapor.
Avoid prolonged or
repeated contact
with skin.
Do not take internally.
Dispose of/~/3/ORM-A
*“Chiloroform WARNING! Vapor harmful. Prolonged inhalation may Extemnal-rrigate eyes with
(trichloro- Use only with adequate be fatal. Primary irritant water. Wash skin with soap
methane) ventilation to skin, eyes, and lungs. and water.
AvJid breathing vapor. Can cause liver or Internal-Maintain respiration.
Avoid prolongsd or repeated kidney tumors and Seek immediate medical
contact with skin. central nervous attention.
Do not take internally. system effects.
Suspected carcinogen.

Dispose of/-2/0RM-A

* Hazard risks outweigh thsir educational value. Districts are advised to make their own decisions.
* Dispose of immediately!
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Hazard

First Aid

Chromates Both solid and solu- Extenal-Irrigate eyes with
tion: primary irritant water for 15 minutes. Call
to eyes, skin, and torimmediate medical
respiratory system. treatment of an ophthalmol-
Carcinogenic. Avoid ogist. Wash contaminated
physical contact. areas of body with abundant
Practice strict quantities of water. Seek
hygiene in the use immediate medical attentior.
of these substances. Intemal-H ingested, induce vomit-

ing. Seekimmediate medical
attention. Maintain respiration.
Inhalation—-Move to fresh air.
2/1/3/0RM-E Seek medical attention.
*Chromic Acid DANGER! Contact with Corrosive; strong External-Imigate eyes with
(Chromium combustible oxidizing agent. water for 15 minutes. Call
Trioxide) material may cause Precautions should for immediate medical treat-
fire. be taken to avoid ment by an ophthalmologist.
May cause bums or skin contact or Wash contaminated areas of
external ulcers. inhalation of the vody with abundant quanti-
Keep container cloced. dust. This acid ties of water. Seek
Avoid contact with skin and eyes. will ignite ethanol immediate medical attention.
Avoid breathing dust or mist and simiiar liquids Intemal-if ingested, induce
from solutions. on contact. Suspected vomiting. Seek immiediate
in case of contact, carcinogen. medical attention. Maintain
immediately flush skin respiration.
for at least 15 minutes;
for eyes, get medical atten-
tion. Wash clothing befors reuse.
Use fresh clothing daily.
Take hot shower after
work, using plenty of soap.
2/111/0XIDIZER

Copper Salts Tox'c by ingestion. Extemal-Imigate eyes with
Soluble salts are water. Wash skin with soap
stiong irrtants to and water. Seek immediate
mucous membrane and medical attention.
skin. Interal-Seek immediate

medical attention.
Maintain respiration.
10/1/--/~

Cupric Chioride (See Copper Salts.)

10/1 or 2/1/0RM-B
Cupric Nitrate (See Copper Salts.)

2/10r 2/1/OXIDIZER

Cupric Cxide
10/1 or 2/3/POISON B

(See Copper Salts.)

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.

** Dispose ofimmediately!
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| Name | Label Hazard First Aid B
. Cupilc Sulfaie (See Copper Saits.)
10/1 or 2/2/0RM-E
Cyclohexane DANGERI Extremely flammable. Flammable; vapor and Extemal-Irrigate eyes with
Keep away from heat, sparks, liquid harmful to water. Wash skin with soap
and open flame. eyas, lungs, and and water. Seek immediate
Keep cortainer closed. skin. medical attention.
Use with adequate ventilation. Intamak-Maintain respiration.
Avoid prolonged breathing Do not induce - miting. Sesk
of vapor, immediate meurcal attention.
71 or 2S/3/FLAMMABLE
*p-Dichiorobenzene Flammable; vapor External-Ventilate area.
(moth balls) harmtul to eyes, lungs, Irrigate eyes with water.
and skin. High Wash skin with soap and
concentration may water. Seek immediate
cause liverinjury. medical attention.
Suspected carcinogen. Intemak-Seek immediate
medical attention.
7NN/ORM-A
Diethy! Ether/ DANGERI Extremely flammable. Flammable, light- External-Ventilate area.
Ethyl Ether Highly volatile. sensitive. During Irrigate eyes with water.
Tends to form storage most ethers Wash skin with soap and
explosive peroxides. are subjectto the water. Seek immediate
especially when formation of ether medical attention.
’ anhydrous. peroxides, which Internal-Seek immediate
Keep away from heat, sparks, make ether highly medical attention.
and open flame. explosive. If stored
Keep container tightly closed more than 12 months,
Do not allow to evaporate dispose of by calling
to neardryness. Addition pomb squad.
of water or appropriate reduc-
ing agents will lessen
peroxide formation.
7/2S or PVC-~coatad bottles/1/FLAMMABLE
Ethyl Alcohol Poison. Vaportoxic. External-Wash affected parts
Fire hazard. with copious quantities of water.
Denaturar2 makes Intemal-Wash mouth. Seea
product more toxic. physician.
772 or 2S/3/FLAMMABLE
**Ethylene WARNINGI Flammable. Flammable. Vapors External-Ventilate area.
Dichloride Vapor harmtul. areirritating to Intemal-Can cause narcosis.
(EDC) Keep away from heat and open flame. the respiratory Maintain respiration. Seek
Keep container closed. tract. Suspected immediate medical attention.
Use only with adequate ventilation. carcinogen, mutagen, and
Avoid prolonged or repeated taratogen.
breathing of vapor.
Avoid prolonged of repeated
contact with skin.

Do not take Internally.
Dispose of /--/2FLAMMABLE

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.
** Dispose of immediately!
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[ Name Label Hazard ] First Ald ]
Ferric Chloride Skin and tissue External-irrigate eyes/skin
irritant; corrosive with water for 15 minutes. Seek
medical attention.
Intemal-Give emetic, seek
medical attention.
10/1/1/ORM-B
Ferric Nitrate Strong oxidizer. Wash thoroughly after
Contact with organic handling.
material may cause
tire. Skin and tissue irritant.
211N /OXIDIZER
Ferrous Sulfate Toxic by ingestion Intemal-Give emetic unless
solution is very acid. Seek
immediate medical attention.
10/1/1/ORM-E
*Formaldehyde WARNINGI Causes irritation to Vapor irritating to Exteral-lrrigate eyes with
(Formalin) skin, eyes, nose, eyes and lungs. Flam- water for 15 minutes. Wash
and throat. mable. Toxiccompound. skin with soap and water.
Avoid prolonged or repeated Known animal teratoger: Internal-Seek immediate
contact. and carcinogen. Dangerous medical attention.
Avoid prolonged breathing of wheninhaled, swallowed, or
vapor. absorbed through
Use with adequate ventilation or skincontact. Use only
with fume hood. diluted solutions.
71/2/0RM-A
Formic Acid WARNINGI Causes burns. Toxic compound. Extemal-lrrigate eyes with
Avoid contact with skin and eyes. Concentrated form is water for 15 minutes. Wash
Avoid breathing vapor. unstable and subject skin with soap and water.
In case of contact, immediately to explosion. Pain- Seek immediate medical
tlush skin or eyes with ful wounds on contact attention.
plenty of water for at least with skin. Internal-Maintain respiration.
15 minutes; for eyes, get Seek immediate medical
medical attention. attention.
5/1/3/CORROSIVE
Hexane Flammable. May be External-Ventilate area.
irritating to Irrigate eyes with water
respiratory tract for 15 minutes. Wash
and narcotic in high skin with soap and water.
concentrations. Interal-Maintain respiration.
Seek immediate medical attention.
711 or 25/3/FLAMMABLE
**Hydrazine, Flammable. Extremely Extemal-rrigate eyes with
Anhydrous dangerous when inhaled, water. Wash skin with soap

Dispose of/--/--/-/FLAMMABLE

swaliowed or absorbed
through skin contact. Sus-
pectec carcinogen. Dis-
posal requires an Extremely
Hazardous Waste permit.

Seek immediate medical
attention.

Intornal--Seek immediate medical
attention. Maintain respiration.

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.
** Dispose of immediately!
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' Name Label Hazard First Aid |
Hydrochloric WARNINGI Causes bums. This chemical is danger- Extemal-In case of contact
Acid Avoid contact with skin and eyaes. ous when inhaled, immediately flush skin or
Avoid breathing vapor. swallowed, or eyes with large amounts
In case of contact, immedi- absorbed through skin of water for atleast 15
ately flush skin or eyes contact. Corrosive solution minutes; for eyes, get
with plenty of water for and fumes. Waming-- medical attention
atleast 15 minutes; causes bumns. immediately.
for eyes, get medical Disposal requiras an Internat-¥ ingested, seek
attention. Extremely Hazardous immediate medical attention.
Waste Permit.
5/1/2/CORROSIVE
**Hydrofluoric WARNING! Causes bums. Causes severe, Extemal-Irrigate eyes with
Acid Avoid contact with skin and eyes, immaediate reaction water for 15 minutes. Wash
Avoid breathing vapor. with skin tissue skin with soap and water.
In case of contact, immedi- ano oones. Burns Seok immediate medical
ately flush skin or eyes may not be painful attention.
with plenty of water for or visible for several Intemal-Seek immediate
at least 15 ininutes; for hours. medical attention.
oyes, get medical attention.
Dispose of/3/2/CORROSIVE
Hydrogen Avoid contact with eyes. External-Rinse with water
Peroxide (3%) Do not heat this substance. soon after contact,
10/1/1/0XIDIZER
Hydrogen CAUTIONI Strong oxidant. Strang oxidant; avoid External-Fiush with water,
Peroxide Avoid contact with skin and contact with Use burn ointment. Seek
(30%) eyes. Wear nubber gloves combustible materials. medical attention. Remove
and goggles. High concentrations and wash contaminated
Avoid contamination from any can cause bums to clothing promptly and
source, including metals, the eyes, lungs, and thoroughly.
dust, etc. Such contamina- skin. Do not heat
tion may cause rapid decom- this substance. Store
position, generation of large in original container.
quantities of oxygen gas, and
high pressures.
Store in original closed container.
Be sure that the container
vent is working satisfactorily.
Do not add any other
productto this container.
When empty, rinse
thoroughly with clean water.
2/1 vanted cap/1/OXIDIZER
lodine Inhalation of vapors or External-Remove iodine stains
ingestion may be fatal. by washing first with a
Vapor corrosive to eyes sodium thiostifate solution
ard respiratory tract. and then with water.
Solid stains the eyes Internal-Seek immediate
and skin. Stainis medical attenticn.
poisonous,
2/1/2/POISONB

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.

u“ Dispose of immediately!
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[ Name | Lubel | Hazard | First Aid |
Isobutyl Flammable. Mildly External-Rinse eyes with water.
Alcohal irritating to skin, eyes, Wash skin with soap and water.
and mucous membranas. Internal-Maintaln respiration.
Mildly toxic. Seek immediate medical attertion.
7/1 or 2S/3/FLAMMABLE
Isopropyl Flammable. Toxic by Externar-Eye irritant.
Alcohol ingestion and inhalation. Irigate eyes with water.
Iternal-Seek medical attention.
711 or 2S/3/FLAMMABLE
Kerosene Flammable. Imitating External-Wash skin with suap
to skin. Can cause and water.
infection. High Intemal-Do not give emetics.
concsentrations of Seek nimediate medical
vapors are toxic. attention.
711 or 25/3/COMBUSTIBLE
Lead Toxic; poison is cumula- Externakl-Wash skin with
tive. Dustvery harmful to water. Seek immediate
kidney, blocd, and medical attention.
nervous system.
Suspected teratogen.
1/2/3/ORM-B
Lead Acetate WARNING! Harmful dust. Known animal carcinogen. Inhalation—Moveto fresh air.
Avoid breathing dust. Wear Eye, skin, and respira- if breathing has stopped,
dust mask approved by U.S. torv irritant. Reactsviolently  give artificial respiration. ‘
Bureau of Mines for this with brcmates. Seek immediate medical attention.
purpose. Wash thoroughly Intemal-Induce vomiting. Seek
before eating or smoking. immediate medical attention,
Keep away from food orfood Extomal-Irrigate skin/eyes
products, with water. Seek immediate
maedical attention.
10/1/1/0RM-E
Lead Carbonate Toxic by inhalation (Same as Lead Acetate)
and ingastion. Skin, eye,
and respiratoty irritant.
10/1/ 11/0ORM-B
Lead Chioride Toxic by inhalation (Same as Lead Acetate)
and ingestion.
10/1/3/0RM-B
Lead Nitrate Toxic by inhalation (Same as Lead Acstate)
and ingestion. Serious
fire risk in contact with
organic material.
2/1/3/0XIDIZER
Lead Oxide (Same label as Lead Toxic by ingestion and (Sama as Lead Acetate)
Acetate) inhalation.
10/1/3/0RM-C

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.
** Dispose ofimmediately!
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Section III: Laboratory Safety Precautions 55

{  Name | Label

Hazard |

First Aid ]

Lead Peroxide (Dioxida)

Toxic by inhalation
and ingestion. Dangerous

(Same as Lead Acetate)

211/3/0XIDIZER

fire risk in contact with
organic material.

Lead Sulfate

10/1/3/0RM-E

Toxic; serious skin irritant.

(Same as Lead Acstate)

Lead Sulfide

10/1/3/0RM-E

Toxic by ingestion and
inhalation.

(Same as Lead Acstate)

Lithium

Dangerous watur
reactive; explosion risk.

Use aclass Dfire
extinguisher.

1NKM/3/FLAMMABLE

Causes severe burns on
contact with skin, eyes

orlungs. Ignites spontan-

sously ir moist air; highly
flammable. Compounds
toxic if swallowed; avoid

inhalation of dust and skin
contact. Disposal requires an

Extremely Hazardous
Waste Permit.

Extemal-Flush with water.
Seck immediate medical
attention.

Lithium Nitrate

2/1/3/(OXIDIZER)

Risk of explosion when
shocked or heated.
Strong oxidant.

Intemal-Induce vomiting, unless
patient s comatose or con-
vulsing or has lost gag
reflex.

Magnesium
Chloride

1011/~

Modurately toxic by
ingestion. Dusts may
be imritating. Over-
eXposure causes
nausea and vomiting.

intemak-Inducing vomiting and seek
immediate medical attention.

Magnesium Metal
{powder/ribbon)

1/2/3/FLAMMABLE

Dangerous in powder
form because of fire
potential. Magnesium
burns are often
severe and may be
siow to heal. Disposal
requires an Extremely

Hazardous Waste Permit.

External-In case of burns, seek
immediate medical attention.

Magnesium
Nitrate

2/1/1/0XIDIZER

Strong oxidant. Fire
and explosion riskin
contact with organic
material. Skin, eye,
and respiratory tract
irritant.

Extemnal, Intemal, Inhalation--
Seek immediate madical
attention.

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.
** Dispose of immediately!
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| Name | Label ] Hazard 1 First Ald
Magnesium Dust toxic by inhala- Extemal, Internal, Inhalation—
Oxide tion. Seek immediate medical
attention.
10/11/POISONB
Magnesium Initates eyes and External-Flush eyes with water
Sulfate respiratory tract. for 15 minutes.
(Epsom salts) Inhalation—-Move to frash alr,
seek medical attention.
10/11/CORROSIVE B
Manganese Strong oxidizer, External-Wash skin with soap
Dioxide moderately toxic. and water.
21/3/0XIDIZER
Manganous Tissueirritant. External-Induce vomiting and saek
Sulfate immediate medical attenticn.
1011/—
Mercurous/ Same as mercury External-See mercury metal
Mercuric Nitrate compounds. Alsois a under First Aid.
fire hazard with Intemal-Do not give emetic
organic compcunds. if solution is acidic.
21N11N/OXIDIZER
Mercury Highly toxic. All are considered External-See mercury metal
Compounds poisonous and harmful under First Aid.
by swallowing, inhaling, Intemal-Seek immediate
or absorbing through the medical attention.
skin. Vapor, dust, solutions,
and solids are allto be
handled with caution.
Suspected teratogen.
Also, fire hazard with
organic materials.
8/1/2/POISON B
Moercury, Metal WARNING! Vapor harmful. Both vapor and liquid External -No specifictreatment
Avoid breathing vapor. are poisonous. Contact for mercury poisoning except
with skin should be the administering of
(Keop small quantities in avoided because absorp- chelating agents to speed
locked cabinet.) tion and continuous ex- the elimination of mercury
posure to vapor can be trom the body. Wash skin
harmful. Suspectad with soap and water.
teratogen. Disposal Internal-Induce vomiting, un'ass
requires an Extremely person is comatose, convulsing,
Hazardous Waste Permtt. or has lost gag reflex.
8/1/20RM-B
Maethanol DANGER! Flammable. Flammable; poisoning Externak-Ventilate araa.
Vapor harmful. may occur from inges- ’ rigate eyes with water.
May be fatal if tion, inhalation, or Wash skin with soap and
swallowed. absorption throughthe water.
Cannot be made skin. Can be lethal. Intemal-Seek immediate
nonpoisonous. Can cause blindness, medical attention.
metabolic acidosis.
71 or 2s/2FLAMMABLE

* Hazard risks outweigh their educational value. Districts are advised to make their own dacisions.

l" Dispose of immediately
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Section III: Laboratory Safety Precautions 57

i Name | Label Hazard First Aid |
Methy
Cellulose
TN20RM-E
Methyl Ethyl WARN/NGI Flammable. Flammable. Dangerous External-Wash with soap and
Ketone Keep awvay from heat and open fire risk. Narcotic by water and seok madical
flame. inhalation. attention,
Keep container closed; use Intemnat-Seek immediate medical
with adequate ventilation. attention.
Avoid prolongad or repoated Inhalation--Move to fresh air.
contact with skin. Soeek immedi. te medical
attention.
711 or 2/2FLAMMABLE
**Methylene Central nervous External-Ventilate area.
Chlorida system effectc, irigate eyes with water.
narcotic in high Wash skin with soap and
concentration, water.
Carcinogen. Internat-Maintain respiration.
Seck immediat~ medical
attention.
Dispose of FVC coated glass bottle/2DRM-A
*Nickel (powder) Suspected carcinogen. External-Irrigate eyes with
Dust can be harmtul water. Wash skin with soap
to eyes, skin, iungs, and water. Seek immediate
and nose. Solics medical attention.
‘ and solutions canbe Internar-Malntain respiration.
harmful if swallowed. Seek immediate medical
Some compounds are attention.
acutely toxic.
111/3/POISON B
Nickel Chloride Toxic; avoid dispersal. External-lrrigate eyes and skin
(crystals) Iritating to eyes with water. Seek medical
and mucous membranes. aftention.
Alleged carcinogen. Internal-Treat vomitiny as
needed.
Inhalation—-Move to fresh air.
Seek medical attention.
10/1/1/0XIDIiZER
Nickel Nitrate Avoid contact with com- Oxidant; fire and Exiernal-{Same as Nickel,
bustibles. Oxidizer. explosion sisk in contact powder)
Avoid contact with skin with organic material. Inhalation—-Move 10 fresh air.
and eyes.
2/111/0XIDIZER
*Nicctine Toxic in contact with External-Irrigate eyes with
skin. i swallowed, water. Wash skin with soap
can be fatal. and water. Seek immediate
Teratogen. medical attention.
Intemak-Malntain respiration.
Seek immadiate medical
attention.
® 8/1/1POISON B

* Hazard risks ouiweigh their educational value, Districts are advised to make thei own decisions.
** Dispose of immediatelyl
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58  Science Safety Handbook

Corrosive liquid.
Contact with combustible material
may cause fire or explosion,
especially if heated.
Keep contalr.er closed and away
from combustible material,
dehydrating agents, and *.sat.
Do not get in eyes or on skin
orclothing. In case of spillage,
flush with plenty of water and
remove contaminated clothing and flush
skin with plenty of water for at least 15
minutes; for eyes, get medical attention.
Wash clothing before reuse.

Dispose of/~/~/OXIDIZER

unstable. Corrosive
totissue. Contact

can causa irritation,
severe pain, and burns.

Forms unstable peroxides.

Highly reactive.

[ Name | Labs! 1 Hazard First Aid
Nitric Acid WARNINGI Gauses burns. Severe skin burns, Extomnat-Flush with water
Avoid contact with skin and eyes. Tissue damage if for 15 minutes.
Avoid breatiting vapor. swaliowed. Denta Internal-Maintain respiration.
In case of contact, immediately erosion; nasal Seek immediate medical
flush skin or eyes with plenty ard lung irritant. attention.
of water for at least 15 minutes;
for eyes, get medical attention.
6/1/2/CORROSIVE<40%<OXIDIZER
Oxalic Acid WARNINGI RHarmful if swaliowed. Dangerous when inhaled, Extemal-Irigate eyes with
Causes skin iritation. swallowed, or ebsorbed water. Wash skin with soap
Avoid breathing dust. through skin contact. and water. Seek Inmediate
Avoid contact with skin and eyes. maedical attention.
Do not take interally. Intemal-Mairttain respiration.
Keop away from feed or food products. Seok immediate madical
In case of contact, immediately flush attention.
skin or eyes with plenty of water
for at least 15 minutes; for eyes,
get medical attention.
10/1/3/CORROSIVE A
Oxygengas Store away from zny Supports combustion.
source of heat ur flame.
9a/cylinder/3/NONFLAMMABLE/(OXIDIZER)
Paraffin Wax Flammable. Toxic. “emal-For inhalation of fumes,
(fumes) remove to fresh air. Mairtain
respiration. Seek medical
attention.
10/Original Container/3/FLAMMABLE SOLID
Pentane Flammable. Toxic. Extemal--Ventiiate area.
Imigate eyes with water.
Wash skin with soap and water.
Intemal-Maintain respiration.
71 or 2S/~-/FLAMMABLE Seek immediate medical attention.
“*Perchioric Acid  Warning! Strong oxidant. Powerful oxidizer; Extemal-Irrigate oyes with

water. Wash skin with soap
and water. Seek immediate
medical attention.

Internal-Maintain respiration.
Seek immediate medical
attention.

* Haaid risks ouiweigh their educational value. Districtsareadvisedtomakethequy/vn(t)iedslona

** Dispose of immediately!
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Section IT: Laboratory Safety Precautions 59

[ Name | Label Hazard | First Aid
Petrolevm Ether Flammable. Central External-Ventilate area. Imigate
nervous system eyes with water. Wash skinwith
dspressant. soap end water.
Intemal-Maintain respiration.
71 01 2S/3/FLAMMABLE Seek immediate medical attention.
*Phenol DANGERI Rapidly absorbed Suspacted taratogen. External-Wash with water; then
(carbolic acid) through skin. Severe bum and neutralize with sodium bicar-

Causes severs ums.
Do not get in eyes, on skin,

tissue duniage; toxic.
Phenol in contact with

bonate. Irrigate eyes with
water. Wash skin with soap

or on clothing. more than 100 square and water. Seek immediate
Avoid breathing vapor. inches of skin (10"x10") madical attention.
Do not take internatly. i- absorbed so quickly Intemat-Maintain respiration.
In case of ceacact, immediately through the skin as to Seek immediate medical
remove all contaminated clothing, be fatal in 90 seconds— attention.
including shoes, asnd flush skin unles s quickly washed off
or eyes with plenty of water for at with copious amounts
least 15 minutes; for eyes, of watei.
get medical attention.
Wash clothing before reuse.
10/11/POISON B
**Phosphorus DANGERI Causaes severe bumns., Flammable; sponta- Extemnak-Flush with water for 15 min-
{yellow or Contents packed underwaterand neously ignites on utes. Treat splatered phosphorus
white) will ignite if water is removed. contact with air at 30° C. with 2% solution of copper sulfate
Do not get on skin or in eyes. Causes sevare skin and keep skin area wet until medi-
. Wear heavy rubter gloves and burns. Poisonous cal attention is obtained. Seek
goggles or face shield. if swallowed or immediate medical attention.
In case of contact, immec~*ely smoke from burning Intemnal-- Force vomiting imme-
flush skin or eyes with plenty of is inhaled. Toxic. diatsly. Seek immediate
water for af least 15 minutes. Disposal requires an mec.al attention. Do not
Keup can out of sup and away Extremely Hazardous administer alcohol, digestible fats,
from heat. Waste Permit oil, or mineral oil as they enhance
absorption.
Dispose of /--/-FLAMMABLE
*Phosphorus Flammable solid Yields very toxic fumes External-Flush with water for 15 min-
(red) on burning. Avoid contact utes. Treat splattered phosphorus
with oxidizers. Explosions with 2% solution of copper suiiate
have been known and keep area wet until medi-
toresult. Dangerous. cal attention is obtained. Seek
fire risk; skin cortact may immediate medical attention .
cause bums. Intemak-- Force vomiting imme-
diately. Seek immediate medical
attention. Do not administer alco-
hol, digestible fats, oll, or mineral
1/2/1/FLAMMABLE oil as they enhance abisorption
**Picric Acid Primary explosive, Extemal-Irrigate eyes with
(moist) especially when dry. water. Wash skin with soap

Powerful oxidizer,
unstable. Flammable.
Toxic.

Dispose of (Call appropriate district parsonnel and local fire department.)

and water. Seek immediate

medical attention.
Internal-Maintain respiration.

Seok immediate medical attention.

* Hazard risks outweigh their educational value. Districts are advised to make their own decisions.

** Dispose of immediaiety!
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[ Name | Label Hazard First Aid ]
Potassium Toxic by ingestion intemnal-Induce vomiting and esak
Bromide and inhalation. immediate medical attention.
10/1/2/POISON B Inhalation-Move to fresh air.
Potassium WARNINGI Contact with Explodes easily (with Extenial-Irrigate eyes with
Chlorate combus ible shock or heat). water. Wash skin with
material may Poisonous dust is soap and water. Seek
causefire. irritant to lungs; immediate medical
All clothing contaminated with harmful to skin and attention.
chiorates ik dangerously eyes. Reacts Internal-Maintain respiration.
flammable. Remove and wash axplosively with Seck immediate medical
thoroughly with water. hydrocarbons such attention.
Do not get on firor. Spillage as kerosene.
may cause fires with combustible Detonates if ground
material. Sweep and remove with mortar and
immediately. When notin use, pestle. "Jse large
keep tightly closad in original rubber stopper.
metal container.
Keep away from fire.
Store separately from
flammable ma'erial.
21 or 23/0XIDIZER
Potassium Internal-Induce vomiting and seek
Chloride immediate medical attention.
10/111/—
Potassium Corrosive action on skin Extemal-Wash skin with water.
Chromate and mucous membranes. Irigate eyes with water for
Toxic by ingestion 15 minutes.
and inhalation. Fire Intermal-Do not induce vomiting.
may produce irritating Inhalation-Move fo fresh alr.
or poisonous gas.
Alleyed carcinogen.
211/3/0RM-E
Potassium WARNINGI Harmful dust. Custis primary Extemal-irrigate eyes with
Dichromate May cause rash or irritant to eyes, water for 15 minutes. Wash
external ulcers, skin, and lungs; skin with soap and water.
Keep container closed. harmful if swallowed. Sock immediate medics!
Avoid contact with skin and eyes. Can cause severe attention.
Avoid bveathing dust or solution burns. Suspected Internal-Maintair: respiration.
carcinogen. Seek immediate medical

spray.

In case of contact, immediately
flush skin or eyes with plenty of
water for at least 15 minutes;
for eyes, get medical attention.
Wash clothing before reuse.

Use fresh clothing daily. Take hot
shower after work, using plenty
of soap.

2/1 o1 2/3/O0RM-A

attention.

* Hazard risks outweigh their educational value. Districts are advised to maks their own decisions.
* Dispose of immediately!
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[ Name | Label | Hazard | First Aid
Potassium WARNING! Causes savere burms Caustic. External-lirigate eyes with
Hydroxide to skin anci eyes. water for 15 minutes. Wash
Avoid contact with skin, eyes, skin with scap and water.
and clothing. Seek immediate medical
Do not take internally. attention,
When handling, wear goggles Internal-Maintain respiration.
ortace shield. Seek immediate medical
When making solutions, add atiantion.
potassium hydroxide slowly to
surface of solution to avoid
violont splattering.
In case of contact, immediately
flush skin with plenty of water

and wash with vinegar; for e