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Guidance on Common science lab safety concerns in the
secondary schools across the USA based on legal safety
standards and better professional safety practices.

Many science teachers and supervisors have
asked for an updated safety resource to use
in their laboratories and in their prep room
(storeroom) to raise the level of awareness,
and compliance in an effort to prevent any
potential unsafe situation in the science
department proactively.

FLINN and the CSSS understands the
situation that you are in currently and we
have compiled a listing of common concerns
and remedies for them which you can use in
your school.

James Palcik, Director of Education, Safety and Compliance,

& Tom Trapp, Director of National Accounts. .
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*These materials contain content provided by third parties and are
being distributed for your convenience only. We make no
representations about the accuracy of these materials and urge you
to consult federal, state, and local public health and safety guidelines
for the most up-to-date information on laboratory safety.*
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A very special acknowledgement to Dr. Ken Roy for the professional guidance and safety
review of these CSSS documents for use in K-12 schools across the USA. We appreciate
your experience and direction.

Dr. Ken Roy

NSTA Chief Safety Compliance Adviser; NSELA Safety Compliance Officer; CSSS Affiliate
Member; Director of Environmental Health & Safety, Glastonbury Public Schools (CT)
Royk@glastonburyus.org
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Our mission IS to sustain
and nurture a dynamic
learning community that
empowers its members
to be effective and
articulate advocates for
guality science
education at the local,
state and national levels.
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CSSS is the only professional science organization whose members
have direct accountability to the government agencies given the
constitutional authority for education. Within their own jurisdictions, each
of these supervisors plays a key role in directing efforts at improving
school science and to ensure excellence and equity in science
education.

CSSS can offer state and national organizations a direct science
education link to every school building in their state or territory. These
science supervisors can provide information on the types of science
programs their schools are using and how well each of the programs are
working in their state. Most of the members serve on the state science
teacher 0s
leaders. The Council members are proactive change agents in science
for their state. Their responsibilities link the Council members by
leadership and service to a broad constituency.

1.
2.

http://cosss.org/

http://cosss.org/page-18148
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Science & Safety: Making the Connection

With the increasing emphasis on hands-on, minds-on inquiry instruction at all
grade levels in the multiple science education frameworks that exist across
the various states as a baseline for scientific investigation and courses of
study, it becomes more incumbent upon science teachers to be as
knowledgeable as possible about laboratory safety issues and their own
responsibilities and accountabilities.

As recognized science supervisors/specialists, the members of the Council
of State Science Supervisors (CSSS) are constantly receiving questions
from teachers and administrators about safety issues, responsibilities,and
liability. This resource document, which addresses some of the most
commonly asked questions, is one response to those frequent inquiries.

The objective of this document is to provide a handy, concise reference for
science teachers, primarily at the secondary (91 12) level. They can refer to it
for information and resources on some of the most commonly asked
guestions that concern science teachers. Resources cited are in paper,
electronic, and web accessible forms. It should be clear that this document
cannot be comprehensive because of limitations of the format and purpose.
It is hoped that the most important information needed about the topics is
incorporated.

1. http://cosss.orqg/
2. http://cosss.org/page-18148
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Special Notice to the Reader About this
Resource

No implication of endorsement or lack of omission of any referenced
material within this document. For more information about specific
guestions in the document as they pertain to a particular locale or state,
contact your local or state fire marshal, building commission, health
department/poison control center, environmental regulatory and
state/federal Occupational Safety and Health Administration (OSHA)
agency, or science specialist at the local or state board of
education/education agency (DOE).

The Council of State Science Supervisors, an organization of state
science supervisors/specialists throughout the United States, has a long
history of working collaboratively with other science education
organizations and professional groups to improve science education on
a national scale.

For more information about CSSS and its membership, direct your
browser to http://cosss.orqg/

1. http://cosss.orqg/
2. http://cosss.org/page-18148
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Legal Disclaimer

DISCLAIMER: The materials contained in this safety resource document have been
compiled using sources believed to be reliable and to represent the best opinions on
the subject. As stated above, the goal of this document is to provide a handy, concise
reference that science teachers, primarily at the secondary (9i 12) level, can refer to
for information and resources on some of the most commonly asked questions that
concern science teachers working in science departments in schools.

The document as a whole does not purport to specify minimal legal standards. No
warranty, guarantee, or representation is made by the Council of State Science
Supervisors or its consulting partners as to the accuracy or sufficiency of the
information contained herein, and the Council and its supporting partners assume no
responsibility in connection therewith. The document is intended to provide basic
guidelines for safe practices andfacilities.

Therefore, it cannot be assumed that ALL necessary warnings and precautionary
measures are contained in this document and that other or additional information or
measures may not be required. It is advised that users of this document should also
consult pertinent local, state, and federal laws pertaining to their specific jurisdictions,
as well as legal counsel, prior to initiating any safety program. Registered names and
trademarks, etc., used in this publication, even without specific indication thereof, are
not to be considered unprotected by law.
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Safety Notes

Discussion and Notes

Keepa copy of ese

General Safety Rules for Demonstrations and Labs

The following general safety rules and precedures form a strong “backbone” to improve safety in
your lab.

. Carefully plan Jab activiries. Practice experiments 1
ihe science and procedure before performing a

the first time in front of the class. Evaluate the saf

hazards and practice. practice. practice!

2. Review the propertics and hazards of all chemicals hefore use hy reading their Safety Data
Sheets {SDSs).

w

Reduce exposute to hazardous chemicals. Avoid contact of all chemicals with eyes and
skin, and make sure appropriate ventilation is availahle when using respiratory irritants and
inhalation hazards.

. Do not undercstimate chemical hazards and risks—fow chemicals are withcat any potential
hazards. Even for chemicals with no known hazards, expasure should be kept to a minimum.

w”

Read all chemical labels prior to use.

o

Provide a basic sel of safely rules for all science activities and explain the rules © the students.

Review the safety rules frequently and enforce them consistently. Demand compliance

7. Wear appropriale eye prolection at all limes and enforee the gogple policy. The simplest policy
will be the mest effective; “Goggles must be worn any time chemicals, heat or glassware are
ased in the laboratory.”

8. Train students on how to use safety equipment (e.g., eyewash. safety shower). Show students

and emplovees where the safety devices are located so they can be found quickly in an

emergency.

Only authorized persoanel are allowed in the chemical stereroom. The doat to the chemicaly

storeroom should be locked at all times.

o

10, Wear appropriate personal protective equipiment at l! times, especially when you are working
inthe lab before or after school.

11, Develop good “chemieal hygiene" practzoes and habits. Never eal m e lab or drmk out of
laboratory glassware. Always wash your hands thoroughly before leaving the lab area,

12, When leaving the lab, even for a short period, muke sure the peep area and laboratory doors are
locked You must make every effort 1o prevent Lhefl

13. Know apprepriste emesgency procedures in the event of a chemical spill, fire, injury or power
failure.

14. Review the school's first aid policy. If an accident occurs and you don’ know what to do, call
911 without hesitation.

15. Know where 8 telepbone or some other means of emergency communication is lecated. Post
emergency telephone numbers hy each phone.

16. Do not bleck fire exits. Keep all asles elear. Have an alternative evacuation route in the event
your primary route becomes blocked.

17. Practice your emergency plans.

@ 2017 Flinn Sciestific, Inc. All Righes Resecved.

What are my legal responsibilities as a science
teacher relating to negligence?

The legal definition of "negligence” and "recklessness" are important for every teacher to know.
Negligence, as defined by the courts today, is conduct that falls below a standard of care established
by law or profession to protect others from an unreasonable risk of harm, or the failure to exercise
due care. "Recklessness" involves conduct that is short of actual intent to cause harm, but greater
than simple negligence. Unlike negligence - recklessness means to knowingly take a risk.

It should be noted that in the absence of specific laws or local policies, the standard of care expect-
ed is set by the profession, e.g., position statements adopted by the National Science Teaching
Association (NSTA), the National Association of Biology Teachers (NABT), the American Chemical
Society (ACS), or the Council of State Science Supervisors (CSSS).

The science teacher has three basic duties relating to the modern concept of negligence:
A Duty of instruction.

A Duty of supervision.

A Duty to properly maintain facilities and equipment.

Failure to perform any duty may result in a finding that a teacher and/or administrator within a school
system is/are liable for damages and a judgment and award against him/them.

http://cosss.org/

http://cosss.org/page-18148
https://static.nsta.org/pdfs/LegallmplicationsOfDutyOfCareForSciencelnstruction.pdf
https://www.flinnsci.com/api/library/Download/a47ceee857f44684bf2bd43a5e5fb930
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DUTY OF INSTRUCTION

DUTY OF INSTRUCTION includes adequate instruction before a
laboratory activity (preferably in writing) that:

A

A
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Is accurate; is appropriate to the situation, setting, and maturity of the
audience; and addresses reasonably foreseeable dangers.

|dentifies and clarifies any specific risk involved, explains proper
procedures/techniques to be used, and presents comments
concerning appropriate/inappropriate conduct in the lab.

The use of a lab safety contract or safety acknowledgement form is a
better professional safety practice technique used to demonstrate
safety rules for students in the laboratory

Instruction must follow legal, professional and district guidelines.

Teachers who set bad examples by not following proper laboratory
procedures may be sued if injury results from students following the
teacherods bad exampl es.

http://cosss.org/

http://cosss.org/page-18148
https://static.nsta.org/pdfs/LegallmplicationsOfDutyOfCareForSciencelnstruction.pdf
https://www.flinnsci.com/api/library/Download/a47ceee857f44684bf2bd43a5e5fb930
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DUTY OF SUPERVISION

DUTY OF SUPERVISION includes adequate supervision as defined by
professional, legal, and district guidelines to ensure students behave
properly in light of any foreseeable dangers. Points to remember:

R NS

Misbehavior of any type must not be tolerated in the science department.
Failure to act or improper action is grounds for liability.

The greater the degree of danger, the higher the level of supervision
should be.

The younger the age of students or the greater the degree of inclusion of
special population students, the greater the level of supervision should be.

Students must never be left unattended, except in an emergency where
the potential harm is greater than the perceived risk to students. Even
then, risk should be minimized or responsibility transferred to another
authorized person if the situation allows.

Remote / Distance education involves safety concerns involving
supervision and your duty of care obligations.

http://cosss.org/
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https://www.flinnsci.com/api/library/Download/a47ceee857f44684bf2bd43a5e5fb930
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DUTY OF MAINTENANCE

DUTY OF MAINTENANCE includes ensuring a safe environment for
students and teachers. This requires that the teacher:

A
A

A

A
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Never use defective equipment for any reason.

File written reports for maintenance/correction of hazardous
conditions or defective equipment with responsible administrators.

Establish regular inspection schedules and procedures for checking
safety equipment and first-aid equipment.

Follow all safety guidelines concerning proper labeling, storage,
handling (use) and disposal of chemicals according to your local, state
or federal legislation and better professional safety practices.

By keeping files of all hazard notifications and maintenance
inspections, teacher liability in the event of an accident is minimized in
cases where no corrective actions were subsequently made.

http://cosss.org/

http://cosss.org/page-18148
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Science Safety Checklists

A
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Have appropriate personal protective equipment, (PPE) e.g., American
National Standards Institute (ANSI) Z87 or Z87.1, D3 coded indirectly vented
chemical splash goggles, chemical aprons, non-allergenic gloves (nitrile),
dust masks, eyewash, shower(s), ABC fire extinguisher(s), sand bucket(s),
fire blanket(s), in easily accessible locations. (General rule is accessibility
within 15 seconds or 30 steps from any location in the room.) Make certain
that the instructor and students wear adequate protective equipment,
including indirectly vented, approved, chemical splash resistant safety
goggles and lab aprons, when experiments involving hazardous chemicals or
procedures are conducted. *This will include the activity set-up, hand-on,
and take-down phases of the investigation.

Notify supervisors immediately of hazardous or potentially hazardous
conditions, such as lack of Ground-Fault Interrupters (GFIs) near sinks,
inadequate ventilation, or potential hazards, e.g., study halls and non-science
classes scheduled in laboratories or tile floors not waxed with non- skid wax.

Check the fume hood regularly for efficiency and never use the hood as a
storage area. Ensure that the hood is vented properly through the roof.

http://cosss.org/
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/hazard-assessment/table-f-1-traditional-laboratory-safety-

checklist.docx
https://education.mn.gov/mdeprod/idcplg?ldcService=GET_FILE&dDocName=MDE046284&RevisionSelectionMethod=latestReleased&Rendition=primary
https://education.mn.gov/mdeprod/idcplg?ldcService=GET_FILE&dDocName=MDE046284&RevisionSelectionMethod=latestReleased&Rendition=primary
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Science Safety Checklists Continued
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Use only equipment in good condition (not broken) and efficient
working order.

Have a goggle sanitation plan for goggles used by multiple classes
per day.

Have separate disposal containers for broken glassware or
flammables.

Discuss and post emergency/escape and notification _
plans/numbers in each room/laboratory. Clearly mark fire exits, and
keep exits (preferably two from laboratories) unobstructed.

Have and enforce a safety contract or safety acknowledgement
form with students and parents/guardians.

Identify medical and allergy problems for each student to foresee
potential hazards.

Model, post, and enforce all safety procedures. Display safety
posters.

http://cosss.org/
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/hazard-assessment/table-f-1-traditional-laboratory-
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https://education.mn.gov/mdeprod/idcplg?ldcService=GET_FILE&dDocName=MDE046284&RevisionSelectionMethod=latestReleased&Renditi
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https://education.mn.gov/mdeprod/idcplg?ldcService=GET_FILE&dDocName=MDE046284&RevisionSelectionMethod=latestReleased&Renditi
on=primary
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Science Safety Checklists Continued
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Know district and state policies concerning administering first aid and
have an adequately stocked first-aid kit accessible at all times.

Know and follow district and state policies/guidelines for use of hazardous
chemicals, live animals, and animal and plant specimens in the
classroom/lab.

Report all injuries, including animal scratch- es, bites, and allergic
reactions, immediately to appropriate supervisors.

Keep records on safety training and laboratory incidents.

Provide the number of accessible lab stations having sufficient workspace
(60 square feet or 5.6 square meters) workspace per student; 5 foot or 1.5
meters wide aisles and low lab table sections for wheelchair accessibility
that can be supervised by the num- ber of qualified teachers/aides
present (maximum 24:1).

Have master cut-off switches/valves within each laboratory (preferably in
one secure location); know how to use them; and keep water, gas, and
electricity turned off when not in use.

http://cosss.org/
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/hazard-assessment/table-f-1-traditional-laboratory-safety-
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https://education.mn.gov/mdeprod/idcplg?ldcService=GET_FILE&dDocName=MDE046284&RevisionSelectionMethod=latestReleased&Rendition=primary
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Science Safety Checklists Continued
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Maintain up-to-date chemical and equipment inventories, including Safety
Data Sheet (SDS) files. *keep older MSDS files for 30 years for
regulatory compliance.*

Label equipment and chemicals adequately with respect to hazards and
other needed information.

Post the National Fire Protection Association (NFPA) "diamond" at all
chemical storeroom entrances denoting the most hazardous chemical in
each category within. Regularly send an updated copy of the inventory to
the local fire department.

Organize chemical storerooms properly. Arrange chemicals by National
Institute for Occupational Safety and Health (NIOSH)/ Occupational
Safety and Health Administration (OSHA) compatibility classes, with
special storage available for oxidizers, non-flammable compressed gases,
acids, and flammables.
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