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Brevard Public Schools - Safe Science

Introduction

The National Science Teachers Association (NSTA) recommends that forty to eighty
percent of science classroom instruction time should be spent in laboratory activities. It is
through this variety of hands-on experiences that students gain a true understanding of
science. To be educational, meaningful, and valuable to students, science instruction must
include a wealth of hands-on experiences that guide students to discover and construct
science concepts.

Experimental sciences not only lend themselves well to Florida Standards, but it can be
argued that science historically emerged from the unique interactions of multiple
disciplines. In fact, there is compelling evidence that scientists helped to catalyze the
development and advancement of mathematics (Isaac Newton), literature (Rachel Carson)
and society (Albert Einstein, Time’s Person of the Century). Thus it is clear that the
historically forged relationship between science and its associated disciplines is inextricably
intertwined. It therefore follows that any science curriculum of merit must also reflect the
same relationship. For example, the Florida Standards construct a strong foundation for
experiencing the processes of scientific inquiry: research, hypothesis formation,
communication and collaboration, written analysis, evaluation, and formal presentation of
results and conclusions. Any laboratory investigation, inquiry activity or related student-
oriented hands-on task must therefore address a significant compliment of Florida
Standards. For both the teacher and the student, utilizing Florida Standards simply makes
teaching and learning science more relevant, more meaningful, more interesting and of
course, more fun.

A science program that includes many laboratory and hands-on activities inherently requires
a comprehensive safety program. The purpose of this document is to articulate and promote
safe practices in the science classroom. This will ensure that lab experiences at all grade
levels are both educational and safe.

This manual provides current safety information about materials, equipment, activities,
organisms, chemical substances, and practices in all science classrooms. This publication
also reflects the Brevard Public Schools’ commitment to hands-on learning activities as an
integral part of science instruction. The intent of this manual is to advocate hands-on
classroom instruction in a safe and appropriate manner.

Itis of paramount importance that the teacher understands the absolute necessity of being
fully prepared to manage laboratory activities with safety as the very highest priority.
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Laboratory Safety

Lesson Plans

In the science laboratory classroom, science teachers are required to incorporate health
and safety as an integral part of their instruction. Ultimately, it is the teacher's
responsibility to ensure that proper safety considerations have been implemented and that
appropriate precautions have been taken. These safety features should be reflected in
documented lesson plans.

Teachers should answer the following questions before conducting every laboratory
experiment:

What are the risks/educational benefits associated with this activity?

What are its worst-case scenario outcomes?

What actions do | need to be prepared to take if these outcomes should occur?

What practices, equipment and facilities would reduce risks?

What specific training, techniques, information and safety instructions must be taught
to the students prior to the laboratory experience?

Teacher Responsibility

Science teachers must become safety conscious advocates. It is dangerous to assume that
students remember safety procedures and equipment discussed at the beginning of the
school year. Teachers must emphasize safety techniques that pertain to specific laboratory
activities at the time these events occur. The science instructor should always be aware of
all possible safety hazards and conditions associated with an activity. Laboratory exercises
should be modified--or even terminated--and students reminded of proper lab procedure
every time a potentially hazardous situation is encountered.

The following steps should be taken by the teacher to fulfill safety objectives:

e The teacher should perform all experiments prior to allowing students to perform
them so that special safety precautions and potential hazards may be noted and passed
on to the students.

e The Brevard Public Schools LABORATORY SAFETY AGREEMENT POSTER can
be found on BSEND: under all discussion boards, 21% century Curriculum Guides,
and Science Research. Posters must be displayed in all science laboratory
classrooms.

e Make safety practices a major emphasis in the science curriculum.

e Incorporate the use of the Brevard Public Schools Science Safety Agreement, which
the student and parent (or guardian) must read and sign.

e Students should be able to identify the location of safety equipment and indicate its use.
Explain under what conditions safety equipment is to be used.
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Explain the specific consequences for violating safety regulations.

Instruct students in proper evacuation procedures during an emergency.

Point out specific safety considerations in a particular lab activity.

Explain the proper handling, dispensing and disposal procedures for chemicals,
including the possible hazards associated with each substance.

Never leave students alone and/or unsupervised in the lab.

Frequently remind the students that they are not allowed in chemical storerooms or lab
preparation areas.

Prohibit students from bringing any food or drink into the lab.

Discuss laboratory activities with students prior to experimentation so that safety
situations and possible hazards can be clarified.

Notify the administration, in writing, of any safety hazard that exists in the laboratory
facility.

Provide only immediate and prudent care in case of an accident to prevent additional
complications from arising. Contact your administration and call 911 immediately.
Science fair projects should be scrutinized for safety hazards and corrected before
teacher approval is given. Remember the science teacher is ultimately responsible for
all assigned science activities.

Science Lab Safety Equipment

It is the responsibility of the school to provide all science classrooms with proper safety
equipment. Students should know the location and use of safety equipment. Good
laboratory practice requires regular inspection of the equipment by the teacher to ensure
the equipment is in good working order.

Rooms used for laboratory investigations should be equipped with the following items.
(A safety equipment checklist is provided at the end of this section):

ABC type fire extinguisher

Broom and dust pan

Chemical spill materials

Containers for broken glassware and chemical waste, clearly labeled

Deluge shower

Emergency exhaust fan separate from the regular air system

Emergency lighting

Eye wash station

Fire blanket

Ground fault interrupter circuit (GFI) for electrical outlets in proximity of water
splash areas

Master electrical cut-off switch, readily accessible and clearly labeled

Master gas cut-off switch, readily accessible and clearly labeled

Signs clearly marking all safety equipment, hazardous areas and fire exits
Eyewash and deluge showers must be inspected during preplanning and quarterly
thereafter using the Secondary Science Laboratories Checklist, located in the
appendix. The checklist must be displayed in the vicinity of the shower/eyewash.
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The following equipment should be available to the teacher at least as a department set:
e Fume hood with a spark proof motor
e Sanitizing cabinet for safety glasses (Z87+) and safety goggles (Z87+).

Personal Protection Equipment

It is the responsibility of the school to provide special protective equipment and to require
its use during classroom laboratory activities involving potentially hazardous situations
including: glassware, chemicals, heating agents, compressed gases, liquids and potential
projectiles or any other situation that could pose a hazard.

Aprons
Chemical resistant laboratory aprons should be provided to protect clothing and
underlying skin from chemical spills and splattering. Disposable aprons may not be
chemically resistant. Aprons should be wiped down with disinfectant after use.

Gloves
Due to the nature of the science classroom, there will be times when gloves are
necessary for the safety of students and teachers. Care should be taken to ensure that
the proper glove is being used for its intended purpose. Teachers should be aware of
the growing problem of allergic reactions to latex gloves and the powder on these
gloves. These allergies can range from mild to severe, including anaphylactic shock.
Students may not be aware that they are allergic to Latex until exposed. Continued
exposure to latex increases the severity of the reaction; if a student is allergic to latex,
alternative gloves should be available and provided to the entire class. These options
include:

e PVC- Also known as vinyl, these gloves can be used for experiments dealing with
acids and alcohols, but not petroleum solvents.

e Nitrile- A synthetic rubber with superior puncture and abrasion resistance in
addition to chemical protection.

For working with heated objects, students should have access to heat resistant gloves.
Heat resistant gloves should not be allowed to get wet as they will lose their heat
resistance. Gloves of any type must be kept well away from open flames.

Eye protection
Florida DOE require that goggles and safety glasses have an appropriate ANSI rating,
safety glasses (Z87+) and safety splash goggles (Z87+).

Provide adequate protection against the hazards for which it is designed

Be reasonably comfortable under the conditions of use

Fit securely without interfering with vision or movement

Be durable

Be kept clean and in good repair

Goggles must be sanitized and cleaned before each use. Goggles may be sanitized
by using a UV sanitizing cabinet or by dunking them into a bucket of disinfectant
solution (20 mL of disinfectant/L of deionized water) and allowing them to air-dry.
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Due to the nature of the lab or activity, different types of face protection should be
used. Options include:

e Chemical splash goggles utilize indirect vents to protect against splashes of
hazardous chemicals or potentially infectious materials. Strong polycarbonate
lenses provide durability, clarity of vision, and UV protection.

e Protective impact glasses/goggles provide protection against projectiles such as
might occur in a physics classroom.

e Dust masks protect again airborne dust, pollen and particulates, but are not
effective against harmful vapors.

e Some goggles straps are made of Latex and may cause allergic reactions.

Hearing protection
Hearing protection should be worn during experiments in which the sound safety
threshold may be exceeded. Exposure limits depends on both loudness and duration.
Detailed information about sound exposure limits is available at OHSA.gov

Safe Laboratory Attire

To promote safety in the school laboratory, students, teachers, and visitors should dress in
a manner that will reduce the likelihood of an accident or injury.

Shoes
Shoes that cover the entire foot must be worn to provide a protective barrier against
broken glassware and chemical spills.

Clothing
Loose fitting clothing, floppy sleeves and accessories such as ties and scarves should
not be worn to prevent contact with chemicals, machinery and flames.

Contact lenses
Students should be made aware of the possible hazards associated with wearing
contact lenses. Soft contact lenses have a potential of reacting with vapors produced
during a lab. Both soft and hard contacts have a tendency to absorb and concentrate
liquids and vapors behind the lens. Contacts also impair the cleansing of the eyes in
case of a chemical splash. For these reasons, contact lenses should not be worn when
working with chemicals.

Long hair
Long hair should be tied back or put into a bun so that it will not come in contact with
chemicals, machinery and flames.

Jewelry
Jewelry on the hands or wrists and all dangling jewelry should be removed.
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Emergencies in Science Laboratories

The most important functions of a teacher in preventing accidents are the effective
management of instructional activities and the proper supervision of all students. Even
under the best conditions, accidents and emergencies may occur. Prompt, calm, and
professional handling of emergencies is imperative. The safety of students and teachers
is the primary concern.

The teacher should be familiar with district and building emergency procedures.
Teachers are to follow district and school policies concerning completing
incident reports.

Always notify an administrator when a laboratory accident occurs.

Whenever there is a life-threatening emergency, dial 9-1-1.

All students requiring first aid should be sent to the clinic.

For specific information, refer to your school’s hazard control document

Chemical Spills
At no time should a teacher attempt to fight a chemical fire or deal with a chemical
spill that presents any significant threat to health or safety. A small spill or fire is
defined as one that poses no significant health or safety hazard tofaculty or
students.

In the event of a small chemical spill:

Remove students from the immediate area.
If available, activate emergency exhaust fan.
Follow the specific cleanup procedures on the chemical’s MSDS.

In the event of a large or hazardous chemical spill:

Evacuate the area

All gas outlets should be turned off at the master gas shutoff button.
Electricity to the classroom lab tables should be turned off at the master
electrical shutoff button.

Notify the principal immediately and give:

a. The location of the spill.

b. The name of the substance spilled.

c. Other pertinent information regarding the spill.

Put on appropriate personal protective equipment before entering the
contaminated area.

Absorb liquids with an appropriate absorbing material.

Pick up materials with a non-sparking tool.

Place materials in a suitable storage container and label.

Clean or neutralize affected area appropriately.

Consult the Approved Chemical List for proper disposal and coordinate
the disposal with the appropriate administrator.
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Chemical Fires
A small chemical fire can be quickly extinguished with a hand held fire
extinguisher. In the event of a small chemical fire, turn off the gas and electrical
supply to the lab area, evacuate all students from the area and extinguish the fire.
Once the fire has been extinguished, follow the small spill cleanup procedure. After a
chemical incident, all emergency equipment must be restored to full working order
before a lab class is allowed to continue.

In the event that a chemical fire or spill threatens health or safety, immediately:

Evacuate all persons from the affected areas.

All gas outlets should be turned off by using the master gas shutoff button.
Electricity to the classroom lab tables should be turned off at the master electrical
shutoff button.

Secure the affected areas from accidental entry.

Alert administration to disconnect ignition sources at the main power panel.
Begin decontamination procedures for affected individuals.

Notify the principal immediately. Provide the following information:

Your name and the location of the emergency.

The trade and chemical name of the substance.

Volume of spill or release.

Known hazards of the substance (flammable, corrosive, toxic)

Identify other chemicals in spill and affected areas.

Report injuries, fire and damage.

A35|st your supervisor and authorities if your help is requested.

Do not enter evacuated areas until they are declared safe.

~®o0 oW

Clothing/Body Fire

Use fire blanket (drop and roll)
Evacuate students, if necessary
Pull nearest fire alarm station
Flush burns with cool water
Call 911, if needed

Call nurse’s office

Chemical Splash to Eye

If chemicals are splashed in the eye, the eye should be flushed with running water
for at least 15 minutes.

Contamination should be washed from eyes and from under the eyelids.

The eye should not be rubbed if a foreign object is present in the eye.

Contact the school nurse or an administrator.

Consult MSDS for first aid procedures.

Chemical Spill on Body

Wash for at least 15 minutes with water.

Remove clothing that might interfere with the complete removal of chemical.
Additional medical treatment may be necessary.

Consult MSDS for first aid procedures.
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Poisoning
Contact the school nurse and an administrator. If life threatening, call 911. Help is
also available from the Florida Poison Information Center (1-800-282-3171). Be
prepared to identify the toxic chemical, the amount, and the concentration.

Safety Concerns

Biotechnology and Microorganisms

Safety in a laboratory is important in the prevention of infection that might be caused by
the microorganisms being studied. Many types of microorganisms are potentially
pathogenic. This means that, although they would not cause disease in a normal healthy
host, they might possibly do so if a large enough quantity of the microbes came into
contact with a compromised host, for example, through wounds and cuts. Since local,
state and federal regulations and statutes are constantly being updated regarding
microbiology protocols, it is recommended that only well-trained educators should engage
in microbiological experiments. Deoxyribonucleic acid (DNA) is at the core of many
hands—on activities in molecular biology and biotechnology exercises introduced in high
school. This study involves isolation, enzymatic digestion, gel electrophoresis, and
manipulation of bacterial cells to introduce new genetic information. All research
involving recombinant DNA technology must be carried out in accordance with the
National Institutes of Health (NIH) (http://www.nih.gov/od/oba/) guidelines for
conducting research using recombinant DNA. Essential guidelines for handling any
microorganism or DNA in the laboratory are also contained in the Standards for Microbial
Practice section of the manual, Biosafety in Microbiological and Biomedical
Laboratories, (http://www.nih.gov/od/ors/ds/pubs/bmbl).

Guidelines
The guidelines below summarize the procedures for working with biotechnology and
microorganisms to ensure that the activities will be performed safely. The following are
precautions that should be taken:

1. Known pathogens must never be used for class study, and special care must be
taken to avoid contamination of laboratory and stock cultures.

2. There must be no eating or drinking in the microbiology laboratory. Food or
drink should never be stored in refrigerators containing laboratory materials. All
potential infectious vectors, such as fingers and writing instruments, must be kept
away from the body’s entry points including such as eyes, nose, and mouth.

3. Students and teachers must wear protective eyewear, gloves and laboratory
apron/coat. These should be decontaminated after each use.

4. When working with microorganisms and recombinant DNA, keep hands must be
kept away from the mouth, nose and eyes, as well as any other entry point such as
wounds. Washing the hands thoroughly with soap and water before and at the end
of every laboratory period is mandatory.

5. All microorganisms and DNA samples must be treated as if they are potential
pathogens, and thus handled accordingly.
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10.

11.

12.

13.

14.

Use either a 10% bleach solution or a 70% alcohol solution to wipe down benches
and work areas both before and after working with cultures and after a spill.

If bacterial cultures are accidentally spilled, the area should be disinfected with
a 10% bleach solution or a 70% alcohol solution.

Decontaminating solutions should be readily available and contained in well-labeled
laboratory squeeze bottles.

Solutions should never be pipetted by mouth. Use only mechanical pipetting
devices for transferring any material.

Perform procedures carefully to minimize the formation of aerosols. Inhalation of
infectious aerosols is by far the most frequent mode of laboratory infection. Any
actions that might result in the generation of an aerosol must be avoided. (e.g.,
shaking an inoculating loop or agitating media).

Sterilize:

a. all exposed materials such as media, tubes, plates, loops, needles, pipettes, and
other glassware used for culturing microorganisms or isolating DNA and
restriction enzymes by autoclaving.

b. all cultures and their containers via autoclaving before disposal. Plastic petri
dishes should be autoclaved for 20 minutes at 121°C and disposed without
opening or submerged and opened in a 10% bleach solution and left for 30
minutes.

c. wire inoculating loops and needles must using a flame until the wire glows red-
hot, both before and after use.

All cultures and media should be clearly and securely labeled with names and dates.
Culture dishes, once inoculated, should be sealed with tape and not reopened.

There is always a chance that microorganisms obtained from the environment
may be pathogenic, so the culture dishes should be sealed with tape and not reopened.
No transfers are to be made to other culture dishes.

Liquid and solid wastes that have been in contact with experimental organisms
must be decontaminated. Experimental organisms must be destroyed before
disposal.

The National Institutes of Health - Biosafety in Microbiological and Biomedical
Laboratories- (http://www.nih.gov/od/ors/ds/pubs/bmbl) has recommendations for

BSL 1 organisms that may be suitable for use. Check with Science Resource Teacher for
approval. (Escherichia coli K-12 is on the approved list)

Conducting Gel Electrophoresis —
Electrophoresis experiments are potentially very hazardous because of the presence
of ionic solutions in proximity to high voltage and currents. Students must be warned
about placing fingers or electricity conducting materials into the electrophoresis
buffer solution while the gel box is in operation. The leads from the electrophoresis
box must never be disconnected with the power supply turned on.
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Staining DNA
Methylene blue (or a commercial derivative) or Carolina BLU is the recommended
staining agent for viewing DNA after electrophoresis. Students should wear gloves in
handling this stain because it is moderately toxic and will stain. Check with
MSDS/SDS reports for disposal protocol.

Chemicals

Acetone
Acetone is used as a general laboratory solvent and in experiments involving paper
chromatography. It is highly flammable and produces explosive vapor. Inhalation may
produce narcosis. Contact with the skin or eyes or by ingestion is toxic. It should be
handled cautiously and only under well-ventilated conditions. When practical,
dispense acetone in small containers under a fume hood. Proper gloves should be worn
when using this chemical.

Acids and Bases
The hazards associated with this class of experiments are related to diluting
concentrated acids, to pipetting procedures, and to the filling of glassware such as
burets. The teacher should dilute the acids or bases in advance of the lab. If the
student must dilute the reagents, care must be taken since the dilution of acid with
water is highly exothermic. Acid should always be added to water.

Antibiotics
Students who are allergic to an antibiotic such as penicillin must not handle
antibiotic discs or antibiotic solutions used to test the resistance of bacteria.

Benedict’s Qualitative Solution
Benedict’s solution is used in the identification of reducing sugars. It contains copper Il
sulfate and is toxic and caustic, especially when hot. Handel accordingly.

Biuret Reagent
Biuret reagent is used in protein identification. The solution contains sodium
hydroxide, is caustic, and requires caution, especially when hot. Proper eye
protection is required when working with this solution.

Bleach
Bleach is used as a disinfectant in seed germination experiments and in skeletal
preparations in the biology lab. Bleach contains sodium hypochlorite and is irritating to
the skin and eyes. It will react violently with acids and will form toxic chlorine
fumes in the presence of ammonia. A 10% solution of bleach in water is commonly used as
a disinfectant.

Buffer Solutions
Buffer solutions that stabilize solutions at high and low pH are strongly alkaline and
acidic. They should be treated as strong acids or bases.

Dry Ice and Liquid Nitrogen
The sublimation point of dry ice (solid carbon dioxide) is -78.5° C (-178° F) and the
boiling point of liquid nitrogen is -195.5° C (-3 84° F). Proper insulating gloves, eye
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protection, and protective clothing must be worn when handling these substances.
Never handle extremely low-temperature substances with bare hands. Always store
(only temporary storage is possible in school laboratories) dry ice and liquid nitrogen in
well-insulated, vented containers such as Dewar Flasks. Never place dry ice or liquid
nitrogen in a sealed container since the resulting increase in gas pressure may cause
an explosion. Always transport dry ice and liquid nitrogen in well ventilated vehicles.
There is a potential danger of asphyxiation due to the displacement of oxygen by
nitrogen and carbon dioxide in an enclosed area.

Fehling’s Solutions A and B
Fehling’s solutions are used in the identification of reducing sugars. The
solutions are caustic and toxic, and require caution, especially when hot.

Hydrogen Peroxide
3% Hydrogen Peroxide is commonly used. Even though this is a relatively weak
solution, it should still be considered a skin and eye irritant.

lodine Solutions
lodine is toxic and corrosive whether in it elemental form, or in solution, as in
Gram’s lodine, Lugol’s lodine, or iodine-potassium-iodide solutions. lodine solutions
greater that 6% are prohibited. Contact with the skin, and especially the eyes, should
be avoided. Sublimation of iodine should be carried out in a fume hood.

Limewater
Limewater is used as a common laboratory test for carbon dioxide. It contains
calcium hydroxide and is a mild skin irritant. Contact with the skin and eyes must
be avoided.

Magnesium
When burning magnesium, caution student to not look directly at the flame because
intense ultraviolet light is produced.

Nitric Acid
All reactions involving nitric acid are required to be carried out in a fume hood.
Avoid skin contact with nitric acid fumes.

Petroleum Ether
Petroleum ether contains low molecular weight alkanes, and is often used as a solvent
in plant pigment chromatography experiments. It is highly flammable and causes
narcosis, and thus should be used only in a fume hood.

Plant Growth Hormones
Indole-3-acetic Acid (IAA), 3-indolebutyric acid (IBA), and gibberellic acid are
possible mutagens and must be handled cautiously. Both IAA and IBA are
contained in commercially available rooting powders. Inhalation of the dust or contact
with the skin should be avoided.

Potassium Hydroxide
Potassium hydroxide is used to absorb carbon dioxide in cellular respiration
experiments and to clear tissues for subsequent staining. Like sodium hydroxide, it is
highly toxic and extremely caustic. Contact with the skin and especially the eyes
may cause severe damage.
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Radioactive Materials
Without special approval radioactive materials are not allowed.

Sodium Hydroxide
Sodium hydroxide is highly toxic and extremely caustic. Contact with the skin and
especially the eyes may cause severe damage.

Solar Studies
Students should never look directly at the sun during a solar eclipse or when
doing astronomical or spectrographic studies. When making observations through
a spectroscope, telescopes or pinhole camera, students should use indirect
viewing or projection methods.

Solvents
Special precaution should be taken when working with solvents. Make sure to
close solvent containers after use. Dispose of all solvents properly.

Stains
Many staining solutions contain staining agents dissolved in acetone or alcohol. Use
appropriate cautions.

Triethylamine (requires approval)
This is the active ingredient in insect anesthetics such as Fly-Nap and Lull-A-Fly.
It is flammable and is an irritant to the eyes, skin, and respiratory tract. It is
recommended that COz be used instead. Fly-Nap use will require prior approval
for use on a limited basis.

Dissections

Philosophy

These studies are intended to foster an appreciation for the animal's intrinsic value, its
place in the ecosystem and its intricate complexity of form and function. The use of animals
in the classroom is sanctioned if the teacher has addressed the following four criteria.
The criteria can be remembered as the four R’s. Alternative instructional activities will
be provided at all levels for those students who refuse or are unable to participate in
dissection labs, as per Florida Statue 233.0674.

Respect

Teachers should model respect for animals. Discussions on the rationale for animal
use and sources of dissection specimens help the student make an informed decision
about participation in activities. Taking time to address the proper treatment and
careful handling of both live and preserved animals demonstrates respect for the
animal.

Teachers must also respect the diversity of opinions and feelings about the use of
animals. Students who object to the dissection of animals should be treated with
dignity and given meaningful alternative assignments to accomplish the objectives of
the lesson. See Student Dissection Form at the end of this section.

Refine
Refine teaching strategies to ensure that the instruction has a relevant, clearly defined
intended outcome.
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Reduce

The number of animals should be reduced to eliminate unnecessary waste. One
significant way to reduce waste is to eliminate the duplication of dissections at
different grade levels. In addition, students may be able to work in groups or examine
fewer species. A list of recommended specimens has been developed and is available
at the end of this section.

Replace
Traditional dissections may sometimes be replaced by alternative effective
activities such as on-line simulated dissections.

Safety Guidelines for Dissection

e Rules for safe lab procedures and appropriate laboratory student behavior should
be posted, and specific precautions should be brought to each student's attention.

e During dissection activities, rinse dissection equipment in a disinfectant at least
once a day.

e Gloves, goggles/safety glasses, and aprons should be worn at all times.

e Purchase preserved specimens from a biological supply house. Use only specimens
in good condition. Road Kkills or fresh specimens of questionable origin are
inappropriate.

e Itis recommended that dissection materials be preserved specimens obtained from

an approved commercial vender. Recommended preservation methods are limited

to: dry packed, glycerin, alcohol packed and formaldehyde alternative. Purchasing

animals (chicken, fish, squid, etc.) or animal parts (hearts, eyeballs, etc.) from a

grocery creates special concerns. Special care should be taken to prevent bacterial

contamination from unpreserved specimens purchased at a grocery store.

Unpreserved specimens should be refrigerated and used within 24 hours. All

equipment and lab surfaces must be disinfected, and students should be cautioned

against touching their faces with contaminated gloves. Do not use specimens
packed in formalin or formaldehyde.

Rinsing specimens is recommended before distributing them to the students.

Dissections should be done in well-ventilated rooms.

As internal organs are exposed, they should also be rinsed.

The most dangerous dissecting tools are those that are dull and therefore require

the most force. Only sharp cutting tools should be used.

e When using scissors, instruct students to cut away from the body whenever
possible. Scalpels should be used for incision only; scissors are the tool of
choice. If razor blades are used, only the single-edged type with a rigid,
reinforced back should be used.

e At the end of the laboratory period, hands should be washed thoroughly
with soap and water, especially under the fingernails.

« Remains of unpreserved food item specimens such as chicken wings and
beef heart should be wrapped in paper and placed in plastic bags, then
discarded in garbage containers.
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Specimen-Animal Waste Disposal Process Checklist

Dissection studies are intended to foster an appreciation for the animal’s intrinsic value,
its place in the ecosystem and its intricate complexity of form and function. The use of
animal dissection in the classroom is sanctioned if the teacher follows the suggested
recommendations. Follow the checklist below for disposal. In addition, please refer to
Regulated Hazardous Waste Profile/Removal Request Form located in the
appendix.

Disposal Procedure:

1. Human and primate tissue waste is not permitted in the dumpster/landfill and
must be handled as biomedical waste. (Red bag/box in the school clinic). Do
not place specimen* or animal waste in the school’s biomedical waste
containers (red bags) for disposal.

2. Drip dry the specimens prior to placing the items into a disposal container (i.e.
plastic pail, double-lined garbage bag). Separate the liquids from the solids,
and place in separate containers. Make sure the containers are sealed tight.

3. BPS is permitted to place non-liquid, bagged animal dissection waste, in the
school’s solid waste containers (dumpsters) for municipal landfill disposal.
The animal waste must be placed in a sealed, double-bagged black garbage
bag, and must not be placed in a red biomedical bag.

4. Specimen packing liquids, which contain small amounts of alcohol and/or
glycol preservatives, may be diluted and poured down the sink. If the liquid is
formaldehyde based (formalin), label the liquids container as ‘Animal
Dissection Liquid preservative’ and store in the same location for pick-up
service. Teachers should not dispose of on site.

5. For hazardous waste disposal, process a work order request to the District’s
Plant Operations and Maintenance Department requesting hazardous waste
disposal. Identify the hazardous waste in the work order request.

Information:

e *Specimens also include grocery store items such as chicken parts, squid, fish, etc.

e Check with your school administration (i.e. Principal, Assistant Principal, Secretary,
Head Custodian), to assist in processing a Plant Operations & Maintenance
Department work order request.

e Expect 5-10 days for pick-up. Based on the work order request, staff from the
District Office of EH&S will pick up and transport the specimen waste to a
designated landfill which is permitted to handle dead animals.

e Teachers should purchase specimen/animals that are shipped in vacuum packaging
or alcohol/glycol preservatives. Avoid ordering any products using formalin based
preservatives.
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e These recommendations were provided by the Brevard Public Schools
Environmental Health & Safety Office of Plant Operation & Code
Compliance/Facilities Services Division, http://plant-ops.brevard.k12.fl.us/ .

Brevard Public Schools
Specimen Recommendations

Recommended Specimens

Chicken Wing
Fish
Organs (bones, kidney, heart, etc.)

Recommended Specimens

Cat
Clam

Crayfish
Fetal Pig
Fish
Grasshopper

Mink

Organs (bones, kidney, heart, etc.)
Rat

Shark

Squid
Starfish
Worms

Grades 6 — 8
Recommended Sources*

Grocer or a biological supply company
Fish market, grocer or a biological supply company
Grocer or a biological supply company

Grades 9 - 12
Recommended Sources*

A biological supply company

Fish market, grocer, harvest in approved areas or

a biological supply

Fish market, grocer or a biological supply company
Biological Supply Company

Fish market, grocer, harvest or a biological supply
Field collection in approved areas or a biological
supply

A biological supply company

Grocer or a biological supply company

A biological supply company

harvest in approved areas or a biological

Supply company.

Fish market, grocer or a biological supply company
A biological supply company

Pet store, bait shop or a biological supply company

NOTE: The use of FROGS is discouraged. Although the decrease in the population of
frogs is primarily due to habitat destruction, it seems prudent to reduce the impact of
collection for the purposes of dissection.

*Sources should be reputable and conform to licensing/inspection requirements.
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Field Studies/Trips

Careful planning is required before a field trip in order to maximize the use of time and to
assure the safety of the students. Be aware of school and district policies governing means
of transportation, parental permission forms, licensing of drivers, chaperones, collection of
student money and accident reporting procedures. These procedures and forms are
available at each school and must be followed.

Field trips to natural bodies of water present specific safety concerns and require special
review and permission. When seeking approval for this type field experience, the
following conditions must be met:

* list the instructional purpose and the specific standards addressed by the activity.

« identify potential safety concerns and explain the procedures established to assure
student safety.

* address all water safety requirements specified by district risk management.

« follow all applicable Coast Guard regulations.

Field trips may involve taking students to natural areas. The following actions are
suggested:

* Notify the school administration of the nature of the trip in advance. Complete a field
trip approval form provided by administration. This process should be initiated at least
a month ahead of time.

* Follow school policy for submitting field trip approval forms, student/parent agreement
forms, and/or bus requisition.

* The use of swimming pools while on overnight field trips is prohibited.

* The teacher should visit the area prior to taking the entire class. Obvious hazards
should be noted, such as poisonous plants, dangerous organisms, water hazards,
electrical hazards and unsafe areas for walking.

* The teacher should inform the students of any special hazards present at the field trip
site and establish required rules for safe conduct.

+ Students should be advised of the appropriate clothing to be worn.

* The limits of the study area must be clearly defined by the teacher. Students should be
informed of a prearranged signal, such as a blast on a whistle that will indicate that
they are to return to a certain location.

* Follow school and district guidelines for student chaperone ratios. The buddy system
should be used to enhance student safety. Students must never be allowed to wander
off alone.

* The trip leader must follow school policy regarding first aid. The teacher must check
the parental permission forms to assure that any unusual health problems, such as
allergies, have been noted and that any required emergency procedures have been
anticipated. Students should be instructed to report any injury, no matter how slight, to
the teacher at once.

* A first aid kit is a necessity when visiting a natural area. The kit should be checked and
restocked prior to the trip.

* Cloth, plastic bags or plastic jars should be used for collecting plant and animal
specimens. Breakable containers should not be used because of hazards associated
with breakage.
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* Students should be taught to recognize and avoid poisonous plants and animals in the
field trip area. They should not touch any specimen that they cannot positively identify
as being safe.

« Students with cuts, scratches or open sores should be cautioned about increased risk of
infection from water or soil.

* Most accidents occur as the result of student horseplay and/or carelessness, rather than
willful disregard for safety procedures. By being observant, attentive, and alert to what
the students are doing, and by dealing with misbehavior as soon as it occurs, the
teacher will minimize many of the potential risks involved with field trips.

Laboratory Equipment

Microwave Ovens

The use of a microwave oven in a science lab presents specific safety concerns including
the possibility of fire and explosion. Overheating a closed container can result in an
explosion. Heating items that contain metal can result in a fire.

There have been accidents resulting from students deliberately heating objects containing
metal or flammable liquids.
e Student access to a microwave oven located in a lab or classroom should be
limited.
e If a microwave oven is used it is recommended that the teacher operate the
microwave or directly supervise student operation of the microwave oven.

Centrifuges

e Centrifuging should be done in a location where vibrations will not cause
bottles or equipment to fall off shelves.

e Suction cups must be in good condition and capable of firmly gripping the
laboratory bench.

e Students must be taught to correctly balance the rotor before starting the
motor to minimize vibration.

e The rotor must be completely stopped before removing the tubes.

e Centrifuge tubes should match the contour of their metal sleeves.

Compressed Gas Cylinders
Compressed gas cylinders must be handled and stored in accordance with the
following guidelines:

e Cylinders permitted inside buildings must be stored at least twenty feet from highly
combustible materials and must be placed in a secure, temperature-controlled
environment.

e Empty cylinders must have valves closed while in storage or shipment.

e Valve caps shall be in place except when cylinders are in service.

e Oxygen cylinders in storage must be separated from fuel gas cylinders by at least
twenty feet or by a noncombustible barrier at least five feet high having a thirty-
minute fire resistance.
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e Compressed gas cylinders must be secured with a chain or base to prevent
accidental overturning.

e Gas cylinders must be operated, handled and stored according to NFPA 51,
Standard for the Design and Installation of Oxygen-Fuel Gas Systems for
Welding, Cutting, and Allied Processes (2013).

Electrical Equipment/Electricity

Electricity is a potential hazard in the laboratory because of the possibility of shock or

fire. Low voltage direct current (0-12 volt) sources are most frequently used in

the science laboratory. Although this voltage range is the least hazardous, it must
be pointed out that there is an inherent hazard associated with any electrical device.

Most science laboratories are equipped with electrical outlets of 120 and 240 Volts

AC. Extreme care should be used around any electrical outlet. Students must have dry

hands and skin as well as a dry area on which to stand.

Common sense in using any electrical equipment in the science laboratory is

essential. Some of the basic conditions for safe use of electricity are listed below:

e A master cut-off switch for the electrical supply or the posted location of the
nearest master cut-off switch.

e Insulated material on the floor when using equipment that generates electricity.

e Three-prong service outlets with proper grounding for the electrical equipment.

e All circuits in the proximity of water splash areas equipped with a ground fault
interrupt (GFI) device.

e Two-prong electrical equipment may be used if UL approved.

e Caution students about the dangers of grasping electrical wires improperly.
Students should be cautioned that electrical shock remains a possibility even when
voltage is low, particularly if the skin is broken or the connecting wire creates a
puncture wound.

e Check insulation of all equipment, wires, plugs and outlets before any
connection is made, to prevent any shock or fire.

e Do not use switches or equipment that may produce sparks near any volatile,
flammable substances.

e Properly discharge a capacitor or Leyden jar before handling.

e Be aware that experiments with resistive heating may produce high temperatures.

Glassware

Glassware should never be used for any purpose other than that for which it is

specifically designed. Due to the varying qualities of laboratory glassware, care

should be taken in selecting glassware appropriate for laboratory activities.

e Proper eye protection such as goggles or a face shield is required when working
with glassware.

e Borosilicate glassware (Pyrex or Kimax) should be used for all laboratory
experiments unless otherwise indicated.

e All glassware should be inspected for nicks, cracks and jagged edges. Broken
glassware should be disposed of carefully in a specially marked container. Small
pieces and shards of glass should be swept up or picked up with dampened paper
towels, never fingers.
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e When heated over a flame, glass apparatus should be placed on wire gauze.

e A Pyrex or Kimax glass test tube can be heated directly as long as it is
heated at approximately a 45-degree angle with its mouth pointed away from
people.

e Never heat a closed system such as a stoppered flask or stoppered test tube.

e Students should be reminded that glass retains heat. Any glass that has been
heated should never be placed in direct contact with a tabletop, but rather on a
ceramic wire gauze screen. Extra care should be taken when fire polishing and
bending glass tubing.

e Students must never eat or drink from laboratory glassware.

e Graduated cylinders should have plastic bumpers near the top lip. The bumpers are
not to be used as quantity indicators but are to prevent breakage if the cylinder is
accidentally knocked over.

e Frozen glass-to-glass surfaces and glass tubing adhered to rubber present a
particular hazard unless extreme care and patience are exercised.

Glass Tubing/Rods
Whenever glass tubing must be prepared by the student for use in the
laboratory, the following safety procedures should be observed to reduce the risk of
laboratory accidents.

Cutting soft glass tubing

e Place the length of glass tubing flat on the laboratory table. Make a deep scratch
across the tubing, using the cutting edge of a sharp triangular file.

e Wrap the scratched glass with either a cloth or damp paper towel as well as
wearing an apron, gloves and goggles or a face shield. Align both thumbs directly
over the scratch and "snap" the tubing by pushing thumbs outward. Glass must be
pointed away from any other persons as it is broken.

e Do not use force if the glass does not break easily. Deepen the scratch with
another stroke of the file and the glass should break easily.

Fire polishing the cut ends glass tubing

e Light the burner and adjust the air supply so that two blue cones are visible in the
flame. This is considered to be a hot flame.

e Holding the glass tubing horizontally, place the cut end at the tip of the inner blue
cone and rotate constantly. An orange colored flame indicates that the glass is
melting.

e Constant rotation will assure that the melted glass evenly coats the edge being fire
polished.

e Cool 5-10 minutes on a ceramic mat before polishing the other end of the tubing.

Inserting glass tubing/thermometers into holed stoppers
e Use aslit stopper or thermometer clips.
e Never attempt to force tubing through a hole that is too small for the tubing.
e Glass tubing or thermometers must be inserted into stoppers and hoses by using a
drop of glycerin or water on both the tubing and stopper.
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e Wrap the tubing and the stopper in layers of cloth or paper towel to protect the
hands if the glass shatters in spite of precautions.

e Slowly and gently work the tube into the stopper with a twisting motion. Do not
hurry.

Removing glass tubing/thermometers from holed stoppers
e Remove stopper as soon as possible to avoid "freezing" the tubing in the stopper.
e |If freezing occurs, soak tubing and stopper overnight in soapy water before
attempting to remove tubing.
e If a tube or thermometer cannot be removed, it may be necessary to cut the
stopper.

Heating Equipment
Whenever a heating agent is used in the laboratory, students and teachers should be
properly attired for safety.
e The location of fire safety equipment and techniques for their use must be
clearly communicated.
e Whenever possible use hot plates in place of open flame burners.
e Laboratories should be properly vented.
e Volatile or pulverized materials are easily ignited by open flames and intense
heat can burn hair, clothing or skin.
e When flammable liquids are being used, all flames in the laboratory should be
extinguished.
e An operating heating source should never be left unattended.

Alcohol Burners
* The use of alcohol burners is not allowed

Candles
e Candles should be placed on a stable, non-flammable surface, such as a metal jar
lid, a small metal tray or in a pan of sand.
e Students should be cautioned to avoid contact with hot wax.

Canned Heat
Not recommended as a heat source for use by students.
e Canned heat sources (such as Sterno) may be used by the teacher to demonstrate
heat energy from a fuel. Make sure arrangement is stable and extinguish it when
not in use.

Electric Coffee Pot or Tea Kettle
* A safe alternative for heating water.

Gas Burners/Bunsen Burners
e It is important that students understand how to operate gas burners before using
them. The location and function of the gas supply inlet, air adjustment vent/valve,
and gas adjustment valve should be clearly communicated.
e Rubber tubing should be inspected periodically for cracks and hardening.
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e Portable propane burners produce a much hotter flame than Bunsen burners and
should be used with extreme caution.

Hot Plates

e Only hot plates designed for laboratory applications should be purchased for
student use. The heating element should be fully enclosed. There should be an
indicator light showing when the hot plate is on and the power cord should be
grounded.

e Hot plates should be plugged into GFI protected circuit. Be careful to keep the
cord away from water sources or the hot surface.

e When using the hot plate check for properly working thermostats to prevent
dangerous overheating. Use only heat-resistant gloves and/or tongs when placing
or removing samples from heating apparatus.

e When laboratory exercise is completed, allow sufficient time for the device to
cool; warn students to be wary of the residual heat. When the hot plate is cool,
clean the surface with steel wool or a damp cloth, making sure the power source is
disconnected from the wall outlet.

Immersion Heaters
e Immersion heaters other than aquarium heaters are not permitted in the lab.

Spectrum Tubes
Spectrum Tubes are cold cathode tubes and have a limited life span. Gas will
accumulate at the ends of the tube and deposit on the glass during use. This
diminishes the glow and eventually the tube will not work. Most of the gasses have
differing life spans and it cannot be predicted exactly how long they will work under
different usage conditions. It is recommended that these tubes are used intermittently
and not be used as a lamp source. To maximize the life span it is recommended to
operate the tubes for no more than 30 seconds and then let cool for 30 seconds.
Mercury vapor tubes need to be disposed of as hazardous waste. Please contact the
Brevard Public Schools Office of Environmental Health and Safety for disposal
procedures, 633-3496.

Steam Generating Equipment

There are some particular hazards that are associated with steam heating apparatus

not encountered with open flames. The extreme pressures and temperatures are

hazardous if not properly controlled.

e Steam generators must be inspected periodically to ensure that openings and vents
are clear. If the container openings are blocked, the container may explode.

e Pressure cookers, steam generators, distillers, autoclaves, sterilizers and other such
devices usually have accompanying instruction manuals. Anyone using such
equipment should be familiar with its operation and the specific precautions listed
by the manufacturer.

e Pressure relief valves should be tested before each use to ensure smooth
operation. Final pressure should never exceed 184kPa (20 psi). The pressure in
an autoclave must be allowed to gradually return to normal atmospheric pressure
on its own.
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e Even when pressure gauges read zero, the pressure relief valve should be opened
prior to opening the door or lid. Caution should be exercised when opening to
avoid escaping steam.

Light Sources/Lenses/Mirrors

e Lenses and mirrors must be inspected for chips and cracks.

e Lasers used in the classroom must be of low power (Class Il or 111a). Prolonged
exposure to reflections from door knobs, glass plates, diamonds or other
polished surfaces can cause retinal damage.

e When UV light is used, appropriate UV protective safety goggles must be worn if
there is any possibility of direct exposure to the ultraviolet rays.

e Strobe lights can trigger seizures in susceptible people. Caution students not to
look directly at the strobe.

Microscopes and Telescopes
¢ A microscope’s mirror should never be aimed directly at the sun. If an electric
illuminator is used, it should be grounded or UL approved and plugged into a
GF1 protected circuit.
e Telescopes without proper filters should not be used to examine bright objects such
as the sun.
e Lenses may be disinfected with an alcohol-based lens cleaner.

Neodymium magnets

e Neodymium or Rare-Earth magnetic products should be handled with care.

e These magnets are very powerful and can accelerate at great speeds toward each
other and toward ferrous material.

e When strong magnets come together quickly, they can shatter and break sending
particles at high speed.

e Neodymium magnets can pinch strongly if allowed to come together against the
skin.

e Gloves and eye protection should be worn when handling strong rare-earth
magnets.

Refrigerators
e Foods for human consumption should never be kept in laboratory refrigerators.
e Flammable solvents should not be kept in a refrigerator unless it is specifically
designed to be "explosion-proof".

Ring Stand
e When attaching equipment to a ring stand, position it so that the center of gravity
of the system is over the base.

Thermometers
e Mercury thermometers are not permitted.
e Anti-roll devices should be placed on thermometers so that they do not roll off a
counter.
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e Use a rubber safety grip when inserting a thermometer into a stopper and
lubricate the end of the thermometer before insertion. The teacher, not the student,
should remove a thermometer stuck in a stopper. This can be done by slitting the
stopper

Vacuum Pumps

e Improper design or operation of a vacuum system can result in implosion of the
chambers producing flying glass.

e Use special glassware designed for evacuation such as a bell jar or a filtering flask.

e The vacuum pump, glassware and other part of the system should be firmly
mounted.

e The walls of the vacuum chamber may be taped to reduce flying glass in the event
of an accident.

Lab Procedures

Flame Tests
NSTA recommends use of chlorides for flame tests rather than nitrates due to

respiratory health concerns.

Gas Generator Reactions
Whenever gas generators are used, they must be properly vented to avoid increased
internal pressure that can cause explosions. Never leave gas generator experiments
unattended. If the solutions for these labs are prepared in advance, the potential
dangers are reduced.

Hydrogen Production
Hydrogen reaction generators can be dangerous. Hydrogen/air mixture is explosive,
be sure that there is no open flame near the generator. Never ignite a hydrogen jet.

Melting Point Experiments
Since several of the low melting point substances used in these experiments are
flammable, toxic, or suspected carcinogens, use only chemicals on the Approved
Chemicals list as substitutes. Water baths should be used in place of open flames
whenever possible.

Organic Chemistry
Organic chemistry experiments are generally greater health and safety hazards than high
school inorganic experiments. Increased hazards result from the higher volatility and
flammability of organic compounds. These experiments require proper ventilation
such as exhaust systems and fume hoods. Potential fire risk may be lessened by
using hot plates for heating.

Oxidation and Reduction
There are several sources of possible hazard in this class of experiments. Most can be
reduced to a minimum. Cobalt compounds may be used in redox reactions in place of
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chromium compounds. Most other compounds used in these experiments are safe in
dilute solutions. If gases will be generated during the reactions, the fume hood should
be used. In any procedure that calls for the use of concentrated acid, extreme care
must be used. Special precautions must be taken when disposing of redox
chemicals. Follow the recommended disposal procedures described by the Material
Safety Data Sheet for that substance.

Radiation Chemistry
Experiments in this class are usually not performed in a school setting. If experiments
with radiation are included, care should be exercised with pipetting, chemical
handling, and equipment use (e.g., radiation detectors).

Smelling Chemicals
Students should never handle, taste, or smell a chemical unless directed to do so
by the teacher. To smell the contents of a test tube or other container, students should
be instructed to waft some of the escaping vapors towards themselves. The
container should never be brought close to the nose.

Live Organisms

Animals

Experiences with live animals in the classroom can provide excellent learning
opportunities and encourage respect for life. Student’s interest in science is sparked when
they can observe animal behavior first hand and reinforces the Life Science benchmarks of
the Next Generation Sunshine State Standards. To have animals in the classroom,
teachers must adhere to the following requirements:
e have clear educational goals
e obtain permission from the principal, complete a “Request for Use of Live
Animals on School Property” Link page 29
e notify parents and staff members in writing that animals will be kept in the
classroom and adjustments will be made to accommodate health-related concerns
e educate themselves about the safe and responsible use of animals in the classroom
or on school property
e ensure the safe care of animals housed in the classroom to include: monitoring
conditions of cages and tanks, supervising students, staff and visitors when
interacting with animals, and establishing classroom procedures for humane
animal treatment
e never allow highly dangerous animals on school property

Additionally, teachers should be aware of student allergies and not keep animals that
cause problems for sensitive students. Animals will not be allowed if a student’s
documented health concern cannot be accommodated.

The decision to keep live animals in the classroom requires compliance with Florida laws,
Florida Game and Fresh Water Fish Commission rules available at http://myfwc.com/ and
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Brevard County School District policies. Some of the regulations from these agencies are
summarized below.

Animals that may be kept without a permit:

Reptiles (except venomous/poisonous, protected species, endangered, threatened,
conditional or otherwise regulated) Conditional species now includes pythons
http://myfwc.com/wildlifehabitats/nonnatives/conditional-prohibited-
species/conditional/

Amphibians (except poisonous, protected species, endangered, threatened,
conditional, or otherwise regulated)

Chinchillas, ferrets, hedgehogs, honey possums, sugar gliders, moles, shrews,
prairie dogs, squirrels, chipmunks, gerbils, rats, mice, rabbits, guinea pigs, and
hamsters

Parakeets, canaries, love birds, cockatiels, finches, myna birds, doves (ringed, ruddy
& diamond), button quail, parrots, shell parakeets, toucans

See Florida Fish and Wildlife for list: http://myfwc.com/license/captive-wildlife/

Animals that may not be kept:

Venomous or poisonous (amphibians, etc.) animals may not be kept

Protected animals (such as indigo snakes, gopher tortoises, alligators and American
crocodiles) may not be kept

No more than two box turtles and/or one Florida pine snake may be kept

See Florida Fish and Wildlife for list: http://myfwc.com/license/captive-wildlife/

Animal care:

All aspects of animal care and treatment shall be supervised by a qualified adult who
is knowledgeable about research methods, biology, care and husbandry of the species
being studied

The feeding of live vertebrate animals to reptiles should not be viewed by students
Glass aquaria can present unique safety hazards and require awareness and caution.
Safety should be a consideration in selection and placement of tanks. Teachers
may wish to consider acrylic or tempered glass when feasible.

Animals must be housed in clean, ventilated, comfortable environments
appropriate for the species and have adequate lighting, humidity and controlled
temperature (See Housing Requirements for Common Classroom Animals
available at the end of this section).

Proper care for the animals must be provided at all times. Due to energy
conservation practices, animals should not be kept as year round pets. Before
acquiring classroom pets, long term arrangements, such as weekends, holidays,
and vacation periods must be considered.

Emergency plans for animal care should be ready in the event of a natural disaster
such as tropical storms and hurricanes

Vertebrate behavior studies should use only reward (such as providing food) and not
punishment in training programs. When food is used as a reward, it should not
be withheld for more than 12 hours. Normal feeding of animal should be
researched through a reputable animal care guide. See the ISEF guidelines for
more detail available at http://www.societyforscience.org/page.aspx?pid=318
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Appropriate plans should be made for future care of animals at the conclusion
of the study or the end of the school year. Laboratory-bred animals should not be
released into the wild as they may disturb the natural ecology of the environment
National Invasive Species Information Center:
http://www.invasivespeciesinfo.gov\

Handling animals

After handling any animal, hands should be thoroughly washed with soap and
water

Adequate plans should be made to control unwanted breeding of classroom
animals

Pregnant or nursing animals should not be handled or disturbed. Even the
tamest laboratory animal may inflict a painful bite

The wearing of heavy gloves is recommended when handling animals that may
become excited, such as untamed rodents or new additions to a cage

If animals of suspect origin are handled, protective gloves must be worn

Children under 5 should not handle animals that are high-risk for Salmonella. It is
important to know that an animal can carry Salmonella and appear healthy and
clean. Extra care should be exercised with younger children who handle high-risk
animals in classrooms. These include reptiles (turtles, snakes, and lizards),
amphibians (frogs and toads), and poultry (chicks, chickens, ducks ducklings,
geese, turkeys), rodents (guinea pigs and hamsters), dogs, cats, birds (including pet
and wild birds), horses, and farm animals (goats, calves, sheep). See the Centers
for Disease Control and Prevention for more information available at
http://www.cdc.gov/healthypets/

Injuries and Allergies

Housing animals in a classroom can increase the risk of allergic reactions in
susceptible students. Allergies are a leading cause of chronic disease in children
under age 17. Pre-existing allergic disease can lead to the development of sensitivity
to animal allergens. Any animal species can be the source of allergic reactions.
Allergic reactions can include skin welts and hives, itchy eyes, nasal congestion,
sneezing, wheezing, and more serious attacks of asthma.

A student bitten by an animal is required to go to the clinic. The animal must
not be destroyed, but should be kept isolated until any required examination is
performed.

Dried wing scales and exoskeletons from insect collections, mammalian hair and
dander and toxic secretions of many animals have all been implicated as allergens.
See Caring for Animals: A Guide to Animals in the Classroom
http://www.aalas.org/resources/classroom_animals.aspx

Purchasing and acquiring animals

Animals should be ordered from reputable suppliers when they are to be housed in
classrooms or used in class experiments to minimize the risk of parasites and
diseases. Only those animals that appear to be healthy should be kept in the
classroom. Animals that show any sign of illness should be kept isolated.

If animals are removed from the environment, teachers are required to have proper
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permits if applicable. For the Florida Marine Science Educators Assoc. website
see http://fmsea.org\events\ascw\

e Invasive animal species should be avoided. If used, strict guidelines need to be
adhered to avoid introduction into the wild. http://www.invasivespeciesinfo.gov/

Injured Animals and the Science Teacher
Wildlife, whether healthy or injured, brought in by students should not be accepted by
the teacher for classroom housing. However, students continue to bring sick or
injured animals to the science teacher with the expectation of humane and
knowledgeable help. Educators may encourage respect and concern for the well-
being of animals by offering assistance, but must protect students from potential
hazards such as disease transmission or infections from bites. The injured animal
should be isolated until it can be transferred to a licensed rehabilitator.
The Florida Game and Fresh Water Fish Commission regulate licensed rehabilitators
for the care and rehabilitation of injured animals and prohibit the possession of sick or
injured wildlife by unlicensed persons. Contact Animal Control for assistance in locating
a licensed rehabilitator.

Brevard County Animal Services (321) 633-2024
Florida Wildlife Hospital, Melbourne, Florida (321) 254-8843
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Housing Requirements for Common Classroom Animals

Animal

Minimum Cage Size and Physical
Requirement

Rabbits
1 adult or 2 juveniles (smaller
breed)
1 adult or 2 juveniles (larger breed)

2’ x 3’ floor space and 1 gnawing log
2’ x 4’ floor space and 1 gnawing log

Guinea Pigs
1 adult
2 or more adults

1.5” x 2’ floor space and 1 gnawing log
2’ x 2” floor space and 1 gnawing log

Hamsters, Mice & Gerbils
1-2 animals

10” x 10” floor space and 1 gnawing log

Each additional snake

Rats
1-2 animals 18” x 18” floor space and 1 gnawing log
Snakes a perimeter 1.5 times the length of the longest
1-4 snakes snake, a resting limb, a large rock and a soaking

area
increase cage size 25% of floor area.

Lizards, Anoles & Skinks
1-2 lizards (2 — 6” long)

Each 2 additional lizards
1-2 lizards (7-12” long)

Each additional lizard
1-2 lizards (13 — 24” long)

Each additional lizard
1-2 lizards (2-4’ long)

Each additional lizard

12” x 8” x 10” high with branches and
access to ultraviolet light
increase cage size by 2” in length & width

20” x 10” x 15” high, with branches and
access to ultraviolet light

increase cage size by 4” in length & width
30” x 15” x 12” high, with branches and
access to ultraviolet light

increase cage size by 6 in length & width
36” x 15” x 18” high, with branches and
access to ultraviolet light increase cage size
by 10” in length & width

Turtles & Terrapins
1 turtle

Each additional turtle
Soft shelled turtles

an area 5 times body size, with 50% of the
area having a pool, sun and shade

increase cage area by 5 times body size

a non-abrasive pool bottom is required and
must allow for complete submersion of the
largest turtle

Tortoises
1 tortoise

Each additional tortoise

a land area 10 times body size, with sun and
shade and a sloped pool for immersion
increase cage area by 7 times body size

Birds
1-2 birds

Each additional bird

1’ x 1’ x 10” high minimum, depending on
species community cages must provide
flight space.
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Brevard Public Schools
Request for Use of Live Animals on School Property

Teacher: School:

Animal Species: # of Animals:

Benchmarks Addressed:

Please attach additional pages as needed to fully answer each question.

1.

Please describe why the above animal is needed to support the curriculum, how the
animal will be used, and how the activity will enhance student learning.

Where will the animal(s) be housed?

Please describe plans for assuring the humane treatment and health of the requested
animal(s), including nutrition, sanitation, housing, and safety needs. Be sure to include
plans for weekend, vacation, end of year and emergency (hurricane) care.

What date(s) will the animal(s) be on school property?

Where will the animal(s) be placed after the above date(s)?

Please describe your experience, training, or background knowledge related to safely
and effectively using the animal listed above in a school setting.

Please describe the precautions you will take to assure the health and safety of students
and staff?

How did you verify that the presence of the above animal will not adversely affect
students or staff?

| request permission to use the animal listed above to support student learning, and
acknowledge my responsibilities as outlined above.

Signature of Requester Date

I have reviewed and APPROVED the above I have reviewed and DENIED the above
request. request.
Signature of Administrator Date Signature of Administrator
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Live Organisms Resources
The following resources are recommended sources of information about the
suitability, maintenance and care of various animals. Care booklets accompanying
live animals ordered from major suppliers may also be good sources of information.

American Association for Laboratory Animal Science. (n.d.). American Association for
Laboratory Animal Science. Retrieved July 23, 2013, from https://www.aalas.org/public-
outreach/resources#.U8_Br_IkRyw

Brevard Zoo Education Staff (321) 254-9453

Captive Wildlife Licenses & Permits. (n.d.). Captive Wildlife Licenses & Permits.
Retrieved from http://myfwc.com/license/captive-wildlife/

Centers for Disease Control and Prevention. (2012, August 07). Retrieved from
http://www.cdc.gov/healthypets/

CSI: BREVARD - Elementary Science Implementation and Resource Guide (2006 green
cover document) Available at
https://docs.google.com/a/share.brevardschools.org/file/d/0B5--
VITZqLfuVWIINOFXxM290ON3M/edit?pli

Expert Report. (n.d.). Guide for the Care and Use of Laboratory Animals (2010) :
Division on Earth and Life Studies. Retrieved from http://dels.nas.edu/Report/Guide-
Care/12910?bname=ilar

Invasive Species: Aquatic Species - Purple Loosestrife (Lythrum salicaria). (n.d.).
Invasive Species: Aquatic Species - Purple Loosestrife (Lythrum Salicaria). Retrieved July
23, 2013, from http://www.invasivespeciesinfo.gov/aquatics/loosestrife.shtmi

Federal Animal Welfare Act (AWA) 7 U.S.C. 2131-2157 Subchapter A - Animal Welfare
(Parts I, I1, 111) http://awic.nal.usda.gov/government-and-professional-resources/federal-
laws/animal-welfare-act; USDA/APHIS/AC http://awic.nal.usda.gov

Florida's Poisonous Plants http://www.floridagardener.com/pplants/ppindex.htm

Florida Poison Information Center — Tampa Website: www.fpicn.org
EMERGENCY NUMBER: (800) 222-1222

Guide for the Care and Use of Laboratory Animals (2010)
http://dels.nas.edu/global/ilar/links-care

John’s Hopkins Center for Alternatives to Animal Testing http://caat.jhsph.edu/

Laboratory Animals, Institute of Laboratory Animal Research (ILAR), Commission on
Life Sciences, National Research http://dels.nas.eduf/ilar
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National Institute of Health. (1998). Guide for the Care and Use of Laboratory Animals.
Retrieved from http://oacu.od.nih.gov/regs/quide/quide.pdf

Potentially Hazardous Biological Agents. (n.d.). Intel ISEF. Retrieved from
http://www.societyforscience.org/page.aspx?pid=319

Vertebrate Animals. (n.d.). Intel ISEF. Retrieved from
http://www.societyforscience.org/page.aspx?pid=318

Human Studies

Experiments on the human organism can be among the most motivating and satisfying of
laboratory 