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DISCLAIMER: 

School boards, as employers, must comply with all Acts and Regulations (e.g., Occupational Health and Safety Act 

and WHMIS 2015).  Workers, as employees, must comply with school board policies and safety protocols. Workers 
should also make their school administrative team and Joint Health and Safety Committee representative aware of 

safety concerns so that these concerns are dealt with promptly.  

The enclosed information is to be considered as suggestions and recommendations only and is neither to be 

considered as legal requirements nor as the policy of the Science Teachers’ Association of Ontario (STAO). 

The conclusions, findings, and opinions expressed herein are those of the individual contributors and not of STAO. 

Neither STAO nor the individual contributors may make any guarantee, warranty or representation as to the 

correctness or sufficiency of any of the information herein. 

It can neither be assured that all necessary warnings and precautionary measures are contained herein, nor that 

additional information or measures may not be required due to exceptional circumstances or because of board or 

municipal (current, new or modified) legislation in any region where the enclosed information is followed. 

Neither STAO nor the individual contributors on behalf of themselves, their agents, subcommittees or anyone 

acting on their behalf assume any responsibility for any of the material published herein, and both STAO and the 

contributors disclaim any liability in negligence or otherwise for any injury, loss or damage of whatever nature 

resulting from the use of any of the material herein. 



Introduction to Science Facility Safety 

Introduction 

Science Facility Safety was written to provide 

school board health and safety staff and 

educators with leadership responsibilities in 

science with practical background information on 

the safe use and management of science 

facilities.  This resource is the companion 

document to STAO’s other safety publications, 

which are available from the STAO online store at 

stao.ca: 

Hazard and Risk 

Planning for safety requires a clear

understanding of the difference between hazard 

and risk.  For the purposes of this resource, a 

hazard can be defined as an object, action or 

situation that can cause harm to people, 

equipment or the environment. The nature of the 

hazard is a characteristic of the object, action or 

situation and hence, cannot be changed.  For 

example, the corrosiveness of hydrochloric acid is 

always present regardless of the quantity used.  

However, this hazard can be controlled by 

wearing appropriate person protective 

equipment (PPE).  In terms of health and safety, a 

control can be defined as a strategy used to 

manage or mitigate the impact of a hazard.   

Risk is the probability or extent to which a hazard 

can cause harm.  Risk can be reduced to an 

acceptable minimum by controlling hazards.  

Safe ON Science – best practices in planning and 

conducting lab activities in secondary schools  

Flammability is a hazard to consider 

when planning to use ethanol.  

Safer Use of Chemicals in School Science 

Laboratories – best practices in the selection 

and use of chemicals 
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Hierarchy of Controls  

The hierarchy of controls provided in the following diagram shows the interventions to follow, in order 
of effectiveness, when considering how to control hazards to minimize risk.  

Hierarchy of controls.  © WorkSafeBC (Workers’ Compensation Board), used with permission. 

Elimination – remove the hazard, e.g., eliminate 

the lab activity if safety cannot be maintained  

Substitution – replace a hazardous substance or 

process with a safer alternative  

Engineering Controls – design physical changes to 

the workplace to isolate workers from the hazard, 

e.g., provide a fume hood to contain fumes when

dispensing volatile substances 

Administrative Controls – prescribe changes to 

how work is done through changes in workplace 

protocols, practices, and training, e.g., adopting a 

board-wide science manual or chemical list   

Personal Protective Equipment – provide 

equipment to be worn by workers to reduce 

exposure to hazardous substances or processes, 

e.g., eye and ear protection

WorkSafeBC recommends that although these 

controls are listed in order of effectiveness, all 

should be considered when developing an 

effective control strategy.1    

Often, a combination of these controls provides 

the best hazard control strategy.  For example, the 

use of a fume hood (an engineering control) 

together with PPE serve to protect the worker 

when working with microorganisms, as shown in 

the following image.     

Fume hood and PPE used to control hazards in 

microbiology experiment   
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Staff meeting to discuss safety concerns – 

an  important part of this sch ool's internal 
responsibility system. 

Occupational Health and Safety Act (OHSA) 

The safety of all 
workers in Ontario 
schools is regulated 
by the Occupational 
Health and Safety Act 
(OHSA).  This 
legislation “sets out 
the rights and duties 
of all parties in the 
workplace. It 
establishes procedures for dealing with workplace 
hazards and it provides for enforcement of the 
law where compliance has not been achieved 
voluntarily by workplace parties.”2  

According to the Act: 

• Employers are required to provide safe

working conditions, including personal

protective equipment; health and safety

information and training; and to conduct

an annual review of the board safety

policy.

• Manufacturers and suppliers must ensure

that the equipment and materials they

sell will not endanger the user if

professional due diligence is followed.

They are also obliged to provide current

information about the hazards of their

products.

• Workers have a duty to take reasonable

care to ensure the health and safety of

themselves and others, to comply with

policies for handling and disposal of

materials, and to cooperate with their

employers in matters relating to health

and safety.

The OHSA does not provide regulations specific 
to the science facilities in schools.  However, 
under clause 25(2)(h), the so-called “general duty 
of care clause”, school boards are required to 
take every reasonable precaution to protect the 
worker.   

Internal Responsibility System (IRS) 

The government of Ontario states that one of the 
primary purposes of the OHSA is to foster a 
strong Internal Responsibility System in the 
workplace.3  The existence of an IRS implies that 
everyone in the workplace plays an important, 
active role in maintaining safety.  For example, 
workers who observe a health and safety issue in 
the workplace have a “statutory duty” to report 
the issue to their employer or supervisor.4  In 
turn, employers and supervisors are obligated to 
address the issue and provide the necessary 
training for workers.   

Acts, Regulations and Standards 

In addition to the OHSA, this resource references 
regulations that form the regulatory framework 
in which workers and employers must operate.  
An Act, like the OHSA, is a law that sets out the 
broad legal and policy principles.   

Regulations are legal requirements that outline 

how the provisions of an act are to be applied in 

specific circumstances.  For example, Reg. 860: 

WORKPLACE HAZARDOUS MATERIALS 

INFORMATION SYSTEM (WHMIS) is a regulation 

under the OHSA that outlines the requirements, 

among other things, for the labelling and hazard 

classification of chemicals.  
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The OHSA and Regulation 857 references 

teachers and teaching assistants. Reg. 857  

outlines the limited rights of work refusal for 

teachers where the lives of students are in 

imminent jeopardy.  It also stipulates that

teachers must first secure their students in 

emergencies.   

Standards provide practical guidelines for health 
and safety practices that are often prepared by 
respected private-sector organizations.  For 
example, the Canadian Standards Association, 
CSA, has developed several standards like CSA-
Z316.5-15 Fume Hoods and Associated Exhaust 
Systems, which outlines best practices to the 
installation and use of fume hoods.  Unlike 
regulations, standards are not legal requirements.  
Each manufacturer of safety equipment used in 
science facilities prescribes to a given set of 
standards when designing the equipment.  Hence, 
the board should consult with the manufacturer 
before making modifications or renovations to 
the equipment or facilities.  

Safety Guidelines and Resource Documents 

Safety guidelines and resource documents are 
collections of best practices produced by private-
sector organizations like STAO.  These documents 
serve as a useful resource to guide board best 
practices.  For example, some school boards 
have adopted STAO’s Safe ON Science as their 
core safety reference.  Others have developed 
their own science safety manuals based on Safe 
ON Science. Furthermore, Safer Use of Chemicals 
in School Science Laboratories provides practical 
advice on the suitability of chemicals and their 
use.  Both resources may be purchased from the 
STAO online store.  Board-wide licencing is also 
available.

The Importance of Sharing Resources 

In addition to voluntary standards and guidelines, 
the sharing and benchmarking of information 
between school boards can be an important 
source of best practices.   Sharing best practices 
is cost-effective, an efficient use of resources, 
helps each board to continuously improve their 
safety management system, and promotes a 
culture of safety mindedness in schools.   
Examples of best practices for science facilities 
are found throughout Science Facility Safety.
Some may be useful to incorporate into board 
policy.  

American National Standards Institute (ANSI) 

Standard Z358.1-2014, a commonly used 

standard for eyewash stations and 

emergency showers in schools  

4



Best Practices 

Provide opportunities for instructional leaders, e.g., 

department heads and consultants to brainstorm 

improvements to the board's safety management 

system. 

Develop a robust New Teacher Integration Program 

(NTIP), or equivalent, specific for new science 

teachers which includes advanced safety training 

over and above standard WHMIS 2015 training.

Dedicate a portion of PA day to allow science 

teachers to meet and problem-solve workplace 

safety issues and share best practices.  Follow-up 

on these best practices to ensure they are 

implemented. 

Use local experts from industry, colleges, and 

universities to advise on laboratory best practices. 

Local experts can also include the board's retired 

teachers who have a wealth of experience for 

short-term projects. 

Provide annual training for Joint Health and Safety 

Committee members on conducting inspections 

and addressing gaps in board protocols. 

Include custodians in safety planning with teachers 

where safety issues are relevant to their roles. 

Management System Incorporating “PLAN, DO, CHECK, ACT” (PDCA) 

Develop an internal, well-documented, self-healing management system capable of identifying, 

benchmarking, and responding to deficiencies found in science facilities. It is recommended that 

this system includes a reflection and tracking cycle like PDCA.  Features of PDCA may include: 

● Policies and procedures at the board and school level outline the PLAN

● Instructions at the board and school level outline the DO

● Internal verification by staff at board and school levels, e.g., JH&SC inspections,

inventory management outline the CHECK

●
Internal documentation of deficiencies results in corrective actions, which will drive a

revision of the plan for the following year to complete the cycle of ACT

Endnotes 

1  "Controlling risks". WorkSafe BC. Found at https://www.worksafebc.com/en/health-safety/create-
manage/managing-risk/controlling-risks, (accessed July 8, 2019)

2 "Guide to the Occupational Health and Safety Act". Government of Ontario. Found at

https://www.ontario.ca/document/guide-occupational-health-and-safety-act, (accessed July 8, 2019) 

3 "The Internal Responsibility System". Government of Ontario. Found at https://www.ontario.ca/document/

guide-   occupational-health-and-safety-act/internal-responsibility-system, (accessed July 8, 2019)

4 "The Internal Responsibility System". Government of Ontario. Found at https://www.ontario.ca/document/

guide-   occupational-health-and-safety-act/internal-responsibility-system, (accessed July 8, 2019)
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Classroom Safety Infrastructure 

Introduction 

 A comprehensive plan for the design and layout 

of a science classroom is essential to ensure the 

classroom is ready to support a safe and engaging 

program.  The utilities in this plan include gas 

lines, water and electrical systems required to 

support instruction, as well as communication 

systems required for emergency response.   

The organization of the classroom includes 

arranging moveable objects like desks and lab 

materials to minimize traffic during lab activities 

while providing prompt access to safety 

equipment in case of emergency.

Importance of Training in the Use of Utilities

Utilities like gas, water, and power systems are 

essential to science instruction. The design of 

these systems can vary considerably from school 

to school. Such differences make it challenging to 

ensure all staff know how to safely use these 

utilities, especially when staff transfer to different 

schools.  Despite this challenge, it remains the 
employer’s responsibility to provide the training 

required so that every worker in a science 

classroom understands the potential hazards of 
the room’s utilities and is aware of the standard 

operating procedures to use the utilities safely. 
Although the frequency of serious incidents 

involving utilities is very low, the impact of these 

incidents, e.g., an explosion resulting from a gas 
leak, can be very high. 

Training is required for all workers who could 

potentially use the science classroom, regardless 

of whether or not they will use the room’s 

utilities.  For example, it is recommended practice 

that occasional teachers not conduct lab activities 

in the absence of a classroom teacher.  However, 

occasional staff should be aware of the safety 

systems in the classroom due to the potential 

hazard of gas and electrical utilities that may have 

inadvertently, been left on.

A well-planned science classroom 

All staff using this room must know the location of 
the master gas control valve    Distribute lab materials to minimize student 

movement during a lab  
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Utilities 

The configuration and controls of utilities like 
electrical, gas and water systems vary greatly

across Ontario schools.  This resource identifies 

useful features in some of these systems.  It is 

incumbent on each school to clearly label its own 

systems, develop standard operating procedures 

(SOP) for their use, and provide the training 

required to ensure the SOPs are followed.     

Electrical Systems 

Since electrical systems within a school vary 
depending on the school's plans, building permits, 
and the era it was built, it is important to 
understand and document the process for the use 
and control of these systems in each room.   
The electrical circuits servicing the classroom are 
controlled by the circuit breakers in the electrical 
panel. The area around the panel should be free 
of obstructions to allow for ease of access.  The 
circuit breakers in the panel should be 
labelled to indicate the circuit 
they control.  This information 
is essential when diagnosing 
why breakers trip. Breaker 
panels must always be locked 
in order to comply with the 
Electrical Safety Code of
Ontario, enforced by the 
Electrical Safety Authority 
(ESA).

Some science rooms are equipped with a master 

Emergency STOP button (E-Stop), similar to the E-

Stop used to control power tools in Technological 

Education programs.  This device should only be 

used in an emergency.  In some schools, the E-

Stop turns off both power and gas.

Laboratory Gas Systems 

The laboratory gas system in a typical school 

delivers natural gas through a hidden piping 

network to workbench gas outlets.  The flow of 

gas to these outlets is controlled using a master 

valve located in a teacher desk, under student lab 

benches or in an 

adjoining storeroom.  

Once the gas is no 

longer required, the 

room supply must be 

immediately turned off 
at the master valve by 

the teacher. Rooms in 
which the student lab 
bench has under-the 
counter gas or water 
piping that is accessible to 
students should always be
locked. 

An electrical panel. The area in 
front of an electrical panel must 
be marked and kept clear of 
obstructions.     

(Left) An E-Stop master power switch used to control power. The 
power key must be accessible to staff in the classroom.  The E-
Stop should only be used for emergencies. (Right) The location of 
the E-Stop is clearly marked and free of obstructions.   

Well-labelled gas and water 
controls     
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Labelling and Documenting Gas Systems   

Gas ON/OFF controls vary considerably as shown in the following images.  Hence, it is important to clearly 

label and document the correct use of these controls in each facility.   

A “Y” key is used to toggle this room gas 
control between its ON/OFF positions. 
This device is also controlled by an E-
Stop.  

A valve with clear ON/OFF positions 
and direction controls this master 
gas valve.   

Red and green ON/OFF buttons 
located under the teacher’s bench 
control the master gas line.  
Yellow with black lettering is a 
standard colour used for natural 
gas pipes.    

“Gas in Use” Warning Lights 

Some schools use lighting systems to indicate when 

the gas is on.  This visual reminder helps reduce the

risk of human error in accidentally leaving the 

master gas valve on.    

Laboratory Gas Jets 

Laboratory gas jet valves must be at right angles to 

their nozzle when not in use.  Check that the blue 

caps on top have not been removed as absence of 

the cap can lead to further damage.  Covering the 

gas jets with protective caps when they are not in

use helps prevent vandalism, e.g., obstructions like 

pencils being inserted into the opening. 

Hall light (left) and classroom light (right) remind 

everyone that the room gas is on   
Vandalism of gas jets can be prevented by sealing 

them with protective caps. These caps can only be 

removed using the supplied key.  Image courtesy 

of Flinn Scientific Canada.  
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Water Systems 

The water supply to a classroom is often controlled 

by a switch at the teacher desk or a valve lever 

under a teacher or student lab desk.   

Unless they are properly tightened,  sink fixtures 

can swivel and become prone to leaks at their 

base.  Small leaks should be repaired immediately 

before they become worse.  Larger leaks can result 

in floor spills which increase the risk of slips and 

falls.  

Fire-Safety Equipment 

Each science classroom and prep area must be 

equipped with the fire-safety equipment as 

required by fire authorities.  Consult with the local 

fire authorities for their specific requirements.  As 

with all safety equipment, a protocol for board-
approved personnel to regularly check the fire-

safety equipment must be in place.  

Fire Extinguishers and Their Use 

Class To Fight Fires Involving 

A Wood, paper, cloth 

B Flammable liquids 

C Electrical equipment 

D Metals 

Water control valves (green) under the teacher’s 

bench.  Well-labelled water controls.  

Laboratory sink fixture.  Repair small leaks 

immediately to prevent spills and unnecessary 

water damage to surfaces, e.g., peeling of 

laminates.    

(Left) The fire extinguisher gauge indicator pointing to 

the green area shows that this extinguisher is fully 

charged and ready to use. The needle pointing into the 

“recharge” area would indicate that the pressure inside 

the extinguisher is too low to properly discharge its 

contents.  

(Right) The location of fire safety equipment must be 

unobstructed and clearly marked. Note that fire 

blankets are not required by all school boards.  
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Other Classroom Safety Features 

Several other safety features in a typical science 
classroom that must be checked as part of a 

regular safety inspection of the room, include:  

(a) Communication system 

Communication technologies used in schools vary.  

Regardless of the sophistication of the technology,  

the protocol for its use must be clearly understood 

and key contact information must be clearly 

displayed.  For example, in cases of medical 

emergencies, is it appropriate to contact 911 

directly in a classroom?  Does the extension allow 

calls, e.g., 911, to the outside?  Can a classroom 

teacher use a cell phone in case of an emergency? 

Will the technology work during a power failure? 

Contact information must be confirmed/updated

continually.  Emergency numbers must be clearly 
visible. 

(b) Goggle sanitizer 

Good hygiene is essential when wearing safety 

goggles.  One strategy to maintain goggle hygiene 

is to assign each student to their own pair of

goggles.  Otherwise, goggles that are shared by 

students must be cleaned prior to use.  This can be 

done by washing them with a disinfectant or 

detergent or by disinfecting them in a goggle 

sanitizer.  Goggle sanitizers work by irradiating 

goggles with ultraviolet light for about 15 minutes.  

Sterilizers also provide a convenient and orderly 

way to store goggles which reduces the likelihood 

of the lenses being scratched.  

Ideally, sanitizers 

should be mounted on 

the wall.  The sharing 

of sanitizers between 

rooms is not 

recommended due to 

the additional time 

required to load, 

transport, and unload 

the goggles.   

(c) Broken glass container, 

broom and dustpan 

Broken glassware 

containers must be 

provided in all rooms 

where glassware is used. 

Protective gloves, a 

dustpan and brush for 

clearing up broken glass 

should be available. 

Broken glass should be 

cleared immediately and 

placed into the broken glass container.  Adding 

broken glass to the regular garbage container 

increases the risk of injury.   

Students should not clean up broken glass 

themselves, but report broken, chipped or cracked 

glass immediately to their teacher.   

An example of a simple, uncluttered communication 

centre in a classroom.  The key contact numbers and 

emergency procedures are clearly listed. 

A safety goggle sanitizer 

    Broken glass container 
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(d) Securing Cabinets and Shelving to the Wall 

All structures which can pose a tipping hazard must 

be secured to the wall e.g., filing cabinets and 
storage cupboards.  Although many science rooms 

are designed to have built-in storage capacity, 

safety concerns must be considered if cupboards 

and filing cabinets are moved into the workplace 

due to room assignment changes.   

As there are no regulatory guidelines on anchoring 

storage cabinets to walls, it is recommended that 

best practices be followed.  Most safety resources 

agree that cabinets which are over 1.5 metres (5 
feet) high should be anchored/secured to prevent 
them from tipping.  The anchoring of cabinets and 

shelves should only be done by authorized school 

board personnel. 

The maximum height that materials may be stored 

on shelves should be determined as part of board 

ergonomics assessment. Ideally, no materials 

should be stored above cabinets or storage 

structures.  

Appropriate protocols must be in place if a ladder 

is required to reach materials.  This includes 

training in the storage and use of approved ladders 

and procedures for moving large heavy items.   

Best Practices 

Brainstorm possible scenarios that might pose a 

risk, e.g., the gas accidentally left on at the end of

each period and at the end of the day.  These could 

involve structural failure, lack of administrative 

oversight or human error such as: 

• A hall warning gas ON indicator light may

have a burned-out light (structural failure)

• Inadequate orientation of science

workplace (lack of administrative

oversight)

• Worker is distracted or asks a colleague to

turn off the master valve (human error)

Mark all switches, valves and pipes and check for 

staff understanding of how they are controlled. 

Apply several layers of protection to prevent 

accidents e.g., visual reminders such as a "GAS  
ON" light, custodial monitoring at the end of the 

day when the room is cleaned, reporting of near 

misses, standard end of the day routine when the 

room is locked.   

Develop a classroom safety schematic for each 

room which maps out all safety and other 

important infrastructure features.  Include these 

schematics in supply teacher binders or on a 

poster.  

Storage cupboards and shelving must be secured to the 

wall by board personnel using approved procedures. 

11



 Ventilation in Secondary School Science 

Introduction 

In addition to the natural ventilation provided 

by open windows and doors, secondary school 

science departments rely on general and local 

ventilation to maintain good indoor air quality. 

In general ventilation, a portion of the air in a 

room is exhausted and replaced with fresh 

outdoor air.  As a result, contaminated indoor 

air is diluted with fresh air and the 

concentration of contaminants is reduced. 

The rate of dilution is measured in air 

exchanges per hour.  Local ventilation, e.g., 

fume hoods, are used to exhaust concentrated 

chemical fumes at their source. 

HVAC Systems 

General ventilation is accomplished by Heating, 

Ventilation, and Air Conditioning systems 

(HVAC). The chief contaminant that HVAC 

systems are designed to control is carbon 

dioxide, which accumulates from human 

respiration. By setting the number of air 

exchanges per hour, HVAC systems remove 
a portion of contaminated air and add fresh 

air to reduce contaminant levels.  The 
incoming fresh air must first be conditioned, 

e.g., temperature and humidity, for comfort.

Conditioning the air in a school with an HVAC 

system is expensive.  There is a delicate balance 

that must be maintained between this expense 

and the safety of the air in the workplace. 

Some specialty rooms like the chemical 

storeroom may have specific ventilation 

requirements like additional air exchanges per 
hour and a slight negative pressure to prevent 

odours from diffusing to adjacent rooms.  An 

engineering health and safety specialist should 

be consulted to determine the optimum HVAC 

conditions for these rooms.  Other options, 

such as reducing chemical inventory, ordering 

smaller quantities of chemicals more 

frequently, and local ventilation, would have to 

be explored. 

Ventilation Standards and Resource 
Documents 

The Canadian Centre for Occupational Health and 

Safety (CCOHS) indicates that there are only a few 

specific regulations that apply to ventilation.1 

Standards and resource documents created by 

professional safety organizations are lengthy, 
technical and specific to industry.  Recognizing 
that the required ventilation rates depend on the 

air quality issue being addressed, these standards 

have resisted recommending a specific number of 

air exchanges.  Instead, they suggest that the 

number of air exchanges required be determined 

by an engineering health and safety specialist, on 

a site-by-site basis. 

General ventilation in a science classroom. An 
efficient HVAC system maintains good indoor air 
quality.    
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General Ventilation Best Practices 

Have an expert conduct a site analysis to 

determine the optimum number of air exchanges 

per hour required for a given site.  The expert 

should also provide recommendations on how 

the system should be altered after school and 

during summer and winter breaks. 

Have qualified personnel conduct regular inspections and 

proactive maintenance of HVAC systems.  Where 

applicable, equipment should have a visible tag when 

tested or inspected.   Keep accurate records of 

inspections, maintenance completed, and 

recommendations for continuous improvement using an 

electronic database. 

General ventilation cannot provide adequate 

protection from hazardous airborne 

contaminants, e.g., aerosols, dust, fumes, gas.2 

These chemicals need to be controlled at their 

source using local ventilation.  Other useful 

strategies include: 

● Remove or reduce the quantity of volatile

chemicals on site.

● Check the caps and seals on the containers

of volatile chemicals and replace as needed.

Place tape around the container cap to

prevent vapour from escaping.

● Store volatile substances in a vented

cabinet.

HVAC technician conducting an inspection 

Chemical storage rooms may require a separate 

ventilation system to prevent hazardous substances 

from diffusing into adjacent room   
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Local Ventilation 

A local ventilation system is an engineering 

control used to capture hazardous airborne 
contaminants, e.g., aerosols, dust, fumes, gas at

their source and exhausting them to a safe 

emission point or filter.  Fume hoods are the most 

common example of local ventilation in secondary 

school science departments. A fume hood is an 

enclosure in which airborne contaminants are 

contained and safely vented, through ductwork, 

to the exterior.   

Fume hood with controls for utilities (i.e., gas, water and 

electricity) 

Fume hoods are essential to provide adequate 

protection from concentrated sources of fumes 

and other hazardous airborne contaminants.  

Fume hoods also provide some protection from 

unintended, uncontrolled chemical reactions 

which could result in an explosion. However, 

fume hoods should not be relied on for explosion 

protection.3

Structure of a Fume Hood 

Fume hoods vary in design and function. The 

body of a typical secondary school fume hood 

consists of a work surface enclosed on three 

sides.  The fourth side consists of a movable sash 

that provides access to the work surface. Fume 

hoods serving two adjacent rooms (e.g., prep 

room and classroom) have two sashes, allowing 

access from either room.  Utilities provided on 

fume hoods include water, gas, electricity, and air 

flow gauges.  

The fan/blower of the fume hood 

draws in fresh room air and 

exhausts contaminated air, through 

duct work, to the exterior.  It is 

essential that fume hood exhaust is 

released far from openings like 

windows and air intakes.  This 

reference provides a useful video 

overview of the operation of a 

typical fume hood.4  

Fume Hood Best Practices 

Situate all new fume hoods away from windows, 

doors, air vents, and heavy foot traffic areas to 

minimize air turbulence.  Turbulence decreases 

hood efficiency resulting in a loss of containment.  

Develop a staff training protocol and set of 

standard operating procedures for the use 

of fume hoods and other local ventilation 

technologies.    

Inspect all fume hoods regularly by a certified 

technician, e.g., annually, as recommended by 

Stroud.5

Fume hood serving two rooms 

Air flow through a fume hood  
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Fume Hood Standards 

There are several recognized safety standards 

that govern the installation, operation, and 

maintenance of fume hoods including:  

• CSA-Z316.5-15 Fume Hoods and

Associated Exhaust Systems

• ASHRAE (American Society of Heating,

Refrigeration and Air-Conditioning

Engineers), 110-1995 Method of Testing

Performance of Laboratory Fume Hoods6

It is recommended that school board officials 

adopt an appropriate standard to inform best 

practices for the use of fume hoods within the 

board.  

Other Local Ventilation Technologies 

In addition to fume hoods, some schools may also 

have snorkel fume extractors and hoods.   These 

technologies are useful to make working 

conditions during lab activities more comfortable.  

Sample Fume Hood Operating Procedures 

Wear appropriate personal protective 

equipment (PPE) like goggles, face shields, 

gloves, and aprons when working in the 

fume hood.  

Keep all equipment and materials at least 15 cm from 

the sash opening.  Keep head outside the plane of 

the fume hood sash.

Keep clutter inside the fume hood to a 

minimum.  Excessive clutter restricts air 

flow and creates turbulence which reduces 

efficiency.    

Avoid quick movements, the use of fans or walking 

quickly past the fume hood.  The turbulence created by

these actions also decreases efficiency.    

Know the hazards and required precautions 

for the chemicals to be used before starting 

the lab activity.  Consult the safety data 

sheet (SDS) if unsure. Substitute less 

hazardous or less volatile chemicals and 

use smaller quantities whenever possible. 

Safer alternatives can often be used 

without sacrificing the desired educational 

outcome. 

Some fume hoods have markings that indicate the 
recommended range for sash heights, e.g., between 30 

cm to 46 cm (12” to 18”).  The upper and lower sash 

positions that maintain the optimum face velocity 

should be marked on the exterior of the fume hood. 
Face velocity is the rate at which air is drawn into the 
fume hood. Excessive face velocities create turbulence 
which reduces containment. Low face velocities also 

limit containment.  Both the optimum sash positions 

and face velocities should be determined by an expert.  

Be aware that the rapid movement of air 

through the fume hood may accelerate 

some reactions, e.g., combustion.  To avoid 

this problem, use smaller quantities so that 

the reaction does not overwhelm the fume 
hood’s ability to exhaust contaminants.    

After the reaction is complete, allow ample time for 

equipment to cool and for contaminated air to be 

completely exhausted.  Empty the fume hood and 

dispose of waste chemicals in the appropriate waste 

containers.  

Do not use the fume hood for the storage 

of equipment, chemicals or waste. 

Do not use the fume hood to evaporate large volumes 

of liquids.   
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However, they are not recommended as 

alternatives to fume hoods.7

(a) Snorkel Fume 

Extractors are moveable 

systems that provide 

localized exhaust of heat 

and annoying odours that 

may arise during student 

lab activities, e.g., 

dissections.   

(b) Desktop hoods also 

provide localized exhaust 

through a vent in the desk.  

Unlike snorkels, desktop 

hoods are fixed in 

position.    

Endnotes 

1 Canadian Centre for Occupational Health and Safety (CCOHS).  "OSH Answers Fact Sheets – Ventilation".  Found at   

https://www.ccohs.ca/oshanswers/prevention/ventilation/introduction.html  (accessed June 18, 2019)

2 Canadian Centre for Occupational Health and Safety (CCOHS).  "OSH Answers Fact Sheets – Ventilation".  Found at  

https://www.ccohs.ca/oshanswers/prevention/ventilation/introduction.html  (accessed June 18, 2019)

3 "Laboratory Ventilation Codes and Standards", January 2013.  Found at
https://www.downloads.siemens.com/download-center/d/Laboratory-Ventilation-Codes-and-Standards--

Application-Guide_A6V10324363_us-

en.pdf?mandator=ic_bt&segment=HQ&fct=downloadasset&pos=download&id1=A6V10324363 p. 30, (accessed 

March 14, 2019) 

4 Fume Hood Safety Video 1. Found at https://www.youtube.com/watch?v=50svUr2S5Ew&feature=youtu.be. 

(accessed June 10, 2019) 

5 Linda M. Stroud, Kenneth R. Roy, Science Laboratory Safety Manual, third edition, Science and Safety Consulting 

Inc. 2015, p. 264 

6 Queen’s University Environmental Health and Safety Document SOP-LAB-01. 
https://www.safety.queensu.ca/sites/webpublish.queensu.ca.ehswww/files/files/Policies%20and%20SOP's/SOP-
LAB-01__fume_hoods.pdf (accessed June 3, 2019) 

7 Siemens, "Laboratory Ventilation Codes and Standards, 125-1937", Rev. FA, January 2013. Found at
https://www.downloads.siemens.com/download-center/d/Laboratory-Ventilation-Codes-and-Standards--

Application-Guide_A6V10324363_us-

en.pdf?mandator=ic_bt&segment=HQ&fct=downloadasset&pos=download&id1=A6V10324363, p. 96, (accessed 
June 5, 2019)
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Eyewash Stations and Emergency Showers 

Introduction 

Chemicals in contact of the eyes or skin can cause 

serious damage in seconds.  The first crucial step 

to minimize the extent of this damage is to flush 

the affected area with copious amounts of water.  

In the laboratory, the most effective way of 

supplying this water is using emergency showers 

or eyewash equipment.   

It should be noted that eye washes and showers 

are a backup that can help minimize the effects of 

eye or skin exposure to chemicals in the event an 

accident occurs; they do not replace the 

requirement for prevention controls and 

protective measures.   

Immediate flushing with water can minimize tissue 

damage caused by corrosive chemicals.  

Types of Equipment 

Emergency showers and eyewash equipment 

come in a variety of designs.  Some of the 

common designs used in schools include:  

• Eyewash stations

• Emergency showers

• Drench hoses

• Combination eyewash/emergency

shower stations

Emergency showers: 

• Drench the entire body with a continuous 
stream of clean, warm water

• Diameter of the shower should ensure 
the entire body is drenched

• Should supply enough water for a

minimum of 15 minutes of continuous

use

Emergency shower and signage 
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Drench hoses: 

• Used to spray a specific spot where

chemical contact with the body has

occurred

• Useful in situations where a shower

cannot be reached in time or is

unavailable

• Some models consist of an eyewash unit

connected to a flexible drench hose.  ANSI

Standard Z358.1-2014 states that these

devices may be used to supplement but

not be used in place of an emergency

eyewash and shower unit.1

Drench hose can supply water to chemical 

splashes anywhere on the body.  This device is 

connected to an existing water supply.  The tag 

in this photo is an inspection record.  

Combination eyewash/emergency shower 
station: 

• Consists of a shower unit and eyewash

unit attached to the same plumbing stack

and water supply

• Can simultaneously treat eye and torso

injuries

• Water line must be sufficient to supply

both units adequately

Eyewash stations: 

• Deliver a steady, soft stream of clean

tepid water, e.g., 16 oC to 38 oC to both

eyes for a minimum of 15 minutes

• Flow rate should provide proper flushing

without the risk of further eye injury

• Need to be plumbed to the water supply

to provide continuous flow

A continuous flow eyewash station  

Legislation 

1. Eyewash stations and emergency showers are

requirements in Sections 124 and 125 of the

Ontario Regulation 851: Industrial

Establishments, made under the Occupational

Health and Safety Act (OHSA).2 Section 124 of

the regulation specifies:

“Where a worker is exposed to a potential 

hazard of injury to the eye due to contact 

with a biological or chemical substance, 

an eyewash fountain shall be provided.” 

R.R.O. 1990, Reg. 851, s. 124. 

Section 124 of the regulation specifies: 

“Where a worker is exposed to a potential 

hazard of injury to the skin due to contact 

with a substance, a quick-acting deluge 

shower shall be provided.” R.R.O. 1990, 

Reg. 851, s. 125. 
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Although schools are not industrial 

establishments, the presence of eyewash 

stations and stations in school science 

facilities is warranted as part of the 

school board’s due diligence to:  

“take every precaution reasonable in the 

circumstances for the protection of a 

worker [clause 25(2)(h)]”3 

School Boards should ensure that an 

emergency shower and eye wash 

program is in place that identifies key 

responsibilities for the maintenance and 

inspection of all emergency shower and 

eye wash equipment.  School 

management should also identify all staff 
that would require training on the 

program.  

2. The Canadians with Disabilities Act requires 
employers to remove barriers that exist in the 
workplace.  Similarly, the Ontarians with 
Disabilities Act has the goal of making public 
spaces in Ontario barrier free by 2025.  In 
keeping with the intent of this legislation, 
schools may have to consider the need for 
barrier-free emergency showers and 
eyewashes when planning science safety 
facilities.  The authors of this resource are not 
aware of Canadian standards for barrier-free 
emergency showers and eyewashes.  However, 
Prudent Practices in the Laboratory4 

references for following specifications taken 
from ANSI Standard 117.1-1992: “Accessible 
and Usable Buildings and Facilities":

• Eyewash stations require a minimum 27-

inch knee clearance and 36-inch

maximum for spray head location.

• The handle for the shower must be no

more than 48 inches from the floor.

• The floor area beneath the unit must be a

minimum of 48 inches long and 30 inches

wide.

3. According to the Canadian Centre for 
Occupational Health and Safety, CCOHS, there 
are no Canadian standards for the design or 
placement of eyewash stations and 
emergency showers.5   Hence, CCOHS 
recommends using the American National 
Standards Institute (ANSI) Standard Z358.1- 
2014 "Emergency Eyewash and Shower 
Equipment" to inform best practices.

General Considerations from ANSI 
Standard Z358.1-2014  

Guardian, a safety equipment vendor, provides a 

useful summary of general considerations listed 

in this standard.6   Some of the key 

considerations include:  

1. Water Temperature:

• Emergency equipment should deliver

tepid water (defined as 16 oC to 38 oC)

2. Location:

• Emergency equipment should be 
accessible within a 10 second walk from 
the hazard.  However, in situations where 
workers handle very corrosive substances,

e.g., strong acids and bases, the

emergency equipment should be located 

immediately beside the hazard.   

3. Emergency Response:

• Employees must be trained to use the

equipment properly.

• Equipment must be regularly maintained 
and inspected at least annually as 
prescribed by the Occupational Health 
and Safety Act.6  This inspection should 

be documented.

• Equipment should also be activated

weekly to ensure it is working properly.

There should be a system in place such as

a tag where this weekly inspection can be

documented.

• Emergency response plan must be in

place.
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4. Signage:

• The location of emergency equipment

must be identified using highly visible

signs.

5. Specific Shower Requirements:

• Water supply is sufficient to deliver 76 L

of tepid water for 15 minutes.

• Ensure the floor drain is capable of

collecting the water without flooding.

6. Specific Eyewash Requirements:

• Water supply delivers tepid water to both

eyes for at least 15 minutes.

• Flow rate should provide proper flushing

without the risk of further injury to eye.

Best Practices 

Purchase ANSI Standard Z358.1-2014 compliant 

combination eyewash/emergency shower 

stations from a reputable vendor.  Check that 

these units also conform to ANSI Standard 

117.1-1992, to ensure they are barrier-free.  

These units should be installed by a certified 

technician.  Ensure that a floor drain is present 

under the shower and that the surrounding floor 

is sloped toward the drain.  

Run the eyewash stations and emergency showers 

weekly to ensure they are working properly and to 

prevent the accumulation of bacterial colonies and 

sediment. Hard water may clog the small holes in the 

eyewash station with insoluble compounds. These clogs 

can be removed by soaking the eyewash heads in vinegar.  

There should be a system in place such as a tag where this 

weekly inspection can be documented. 

Stroud et al. recommend that every secondary 

science classroom, other than physics rooms, be 

equipped with an eyewash station and 

emergency shower.7

Ensure the inspection of eyewash stations and showers is 

part of regular inspections conducted by the Joint Health 

and Safety Committee. A record of these inspections 

must be kept. These inspections do not replace the 
weekly or annual checks that must occur.

Portable eyewash bottles are not suitable as 

eyewash stations because they: 

• Cannot supply enough water to flush

the eyes for a long period of time

• Require the operator to hold the bottle in
one hand

• Cannot flush both eyes simultaneously

• Can become contaminated

Train staff and students in the proper use of the eyewash 

station and using the emergency shower. There are 

several YouTube videos that demonstrate the proper use 

of these devices. A sample video is provided in this 

reference.8  

Eyewash station sign 

20



Endnotes 

1 Guardian, "ANSI / ISEA Z358.1-2014 Compliance Checklist". Found at

https://www.gesafety.com/downloads/ANSIGuide.pdf  (accessed March 15, 2019), p. 8 

2 Government of Ontario, "R.R.O. 1990, Reg. 851: Industrial Establishments". Found at 

https://www.ontario.ca/laws/regulation/900851 (accessed March 16, 2019) 
3 "Guide to the Occupational Health and Safety Act". Found at  https://www.ontario.ca/document/guide-occupational-health-

and-safety-act/part-iii-duties-employers-and-other-persons, (accessed March 16, 2019) 

4 Nation Research Council, Prudent Practices in the Laboratory, Found at 

https://www.nap.edu/catalog/12654/prudent-practices-in-the-laboratory-handling-and-management-of-chemical 

(accessed March 15, 2019), p. 218 

5 CCOHS, "Emergency Showers and Eyewash Stations". Found at

https://www.ccohs.ca/oshanswers/safety_haz/emer_showers.html (accessed March 15, 2019) 

6 Government of Ontario, "HSA Part II Administration", Section 8(6)(7). Found at

https://www.ontario.ca/laws/statute/90o01?search=ohsa#BK22  (accessed March 18, 2019) 

7 Linda M. Stroud, Kenneth R. Roy, Science Laboratory Safety Manual, third edition, Science and Safety Consulting 

Inc. 2015, p. 264 

8 "Safety Showers & Eye Wash Station Training for Lab Workers Video Preview". Found at

 https://www.youtube.com/watch?v=kpSx5eqAHM4, (accessed March 15, 2019)

21

https://www.gesafety.com/downloads/ANSIGuide.pdf
https://www.ontario.ca/laws/regulation/900851
https://www.ontario.ca/document/guide-occupational-health-and-safety-act/part-iii-duties-employers-and-other-persons
https://www.ontario.ca/document/guide-occupational-health-and-safety-act/part-iii-duties-employers-and-other-persons
https://www.nap.edu/catalog/12654/prudent-practices-in-the-laboratory-handling-and-management-of-chemical
https://www.ccohs.ca/oshanswers/safety_haz/emer_showers.html
https://www.ontario.ca/laws/statute/90o01?search=ohsa#BK22
https://www.youtube.com/watch?v=kpSx5eqAHM4


Chemical Storage and the Science Prep Room 

Introduction 

Hands-on lab activities are integral to the science 

curriculum.  Curriculum expectations mandate 

that students conduct hands-on lab activities 

involving materials and equipment safely and 

accurately.1  Consequently, schools require a 

wide array of chemicals to meet the curriculum 

expectations.  These chemicals must be stored in 

a safe, logical manner in facilities that meet 

current safety standards.   

To facilitate the preparation of chemicals for class 

use, chemical preparation areas must be clean, 

well-organized, and stocked with ample 

equipment and personnel protective equipment.   

Well-organized chemical prep area with ample 
safety equipment available 

Legislation 

The storage of chemicals in schools is governed 

by legislative and school board protocols.  For 

example, Section 37(3) of the Occupational 

Health and Safety Act (1996) imposes a general 

duty of care with respect to the use, handling, 

and storage of hazardous materials.  The 

storage of flammable liquids and combustible 

liquids is also subject to the Ontario Fire Code 

O. Reg. 213/07 Part 4.  In addition, school 

boards may have specific chemical storage and 

handling protocols already in place.  It is the 

responsibility of all staff who access the 

chemical storage facilities to follow these 

protocols. 

Chemical Storage 

The safe storage of laboratory chemicals is an 

ongoing concern in schools because many 

chemicals are incompatible with each other.  

Simply storing chemicals in alphabetical order can 

place incompatible chemicals beside each other.  

Accidental contact between incompatibles may 

result in undesired chemical reactions.   

Consequently, it is 

important to adopt a 

chemical storage system 

that segregates 

chemicals on the basis of 

their incompatibilities.  

The system should also 

be manageable and 

understood by all 

science staff, regardless 

of their science 

background.  
Chemical storage systems 
separate incompatible chemicals  

Lab activities involving chemicals are essential to 
the science curriculum 
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One challenge of segregating chemicals based on 

their incompatibilities is that some chemicals 

belong to more than one hazard class.  

Concentrated sulfuric acid, for example, is both a 

strong dehydrating agent and a strong acid.  

Sulfuric acid is commonly stored in a vented acids 

cabinet with other mineral acids, like hydrochloric 

acid.  If these two acids were inadvertently mixed, 

the resulting dehydration reaction would 

generate a large amount of heat and toxic 

hydrogen chloride gas.  That’s why it is important 

to keep quantities of these substances to a 

minimum and ensure their containers remain in 

good condition.   

Chemical Storage Systems 

Several chemical storage systems are currently in 

use in schools. These include:    

a) STAO

In its safety publication, Safe ON Science, STAO 

recommends segregating chemicals into the 

following groups: 2   

• Compressed gases

• Concentrated acids

• Concentrated bases

• Oxidizers

• Flammable liquids

• Water reactives

• General storage

• Dilute solutions of inorganic salts

Within general storage, STAO recommends these 

groupings: 

• Inorganic compounds, alphabetically sorted

according to their anions

• Elements on their own shelf

• Organic compounds

• Consumer products

• Biology reagents, stains, and indicators

b) Flinn
Flinn recommends first separating chemicals as 

either organic or inorganic, and then grouping 

them into the compatible families provided 

below.3   The Flinn reference also provides a 

suggested shelf storage pattern for inorganic and 

organic compounds:    

Inorganic: 

1. Metals, Hydrides

2. Acetates, Halides, Iodides, Sulfates, Sulfites,

Thiosulfates, Phosphates, Halogens, Oxalates,

Phthalates, Oleates

3. Amides, Nitrates (except Ammonium Nitrate),

Nitrites, Azides

4. Hydroxides, Oxides, Silicates, Carbonates,

Carbon

5. Sulfides, Selenides, Phosphides, Carbides,

Nitrides

6. Chlorates, Bromates, lodates, Chlorites,

Hypochlorites, Perchlorates, Perchloric Acid,

Peroxides, Hydrogen Peroxide

7. Arsenates, Cyanides, Cyanates

8. Borates, Chromates, Manganates,

Permanganates, Molybdates, Vanadates

9. Acids (except Nitric which is isolated and stored

by itself)

10. Sulfur, Phosphorus, Arsenic, Phosphorus

Pentoxide

11. Inorganic miscellaneous

Organic: 

1. Acids, Amino Acids, Anhydrides, Peracids

2. Alcohols, Glycols, Sugars, Amines, Amides,

Imines, Imides

3. Hydrocarbons, Esters, Aldehydes, Oils

4. Ethers, Ketones, Ketenes, Halogenated

Hydrocarbons, Ethylene Oxide

5. Epoxy Compounds, Isocyanates

6. Peroxides, Hydroperoxides, Azides

7. Sulfides, Polysulfides, Sulfoxides, Nitriles

8. Phenols, Cresols

9. Dyes, Stains, Indicators

10. Organic miscellaneous
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c) Ward’s

Ward’s Science uses a colour-coded system in which chemicals are grouped into five areas, as given in 

the following graphic:4

Chemical Storage Best Practices (a) General Considerations 

Store chemicals in a well-

ventilated room dedicated 

to chemical storage.  

There should be a sign on 

the outside of the door 

stating, “DANGER: CHEMICAL STORAGE”. 

Ensure chemical storage shelves are 

securely fastened to the wall and are 

equipped with lips to prevent bottles 

from accidentally falling.  Any 

malfunction or deterioration in the 

shelving must be reported and repaired. 

Ensure the chemicals are not in direct sunlight or 

exposed to high temperatures. 

The chemical storage room must not be used as a teacher 

office or work area.   

No food for human consumption is to be brought 

into or stored in the storage room or in 

refrigerator designated for chemical storage. 

Do not store chemicals above shoulder height. 

The chemical storage room should be accessible 

only to science teachers with a specific key. 

All cabinets and shelves are to be clearly labelled 

according to their chemical family or hazard 

classification, e.g., flammable liquids.

Coordinate with the facilities department to 

ensure that energy management systems 

continue to provide power to the chemical 

storage rooms year-round.  

Adjust general ventilation so that the chemical storage 

areas have slightly less pressure compared to surrounding 

areas. 

Shelves equipped 
with lips 
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Chemical Storage Best Practices (b) Managing the Inventory 

Maintain a current chemical inventory including 

quantities, date of purchase, and current SDS. 

The inventory must be accessible outside the 

storage area to inform first responders in the 

event of an emergency. 

All stock bottle labels must be WHMIS 2015 compliant. 

Chemicals that have been decanted or transferred to 

small bottles should have a workplace label consisting of 

a chemical identifier, instructions for safe use, and a 

statement to consult the SDS. 

Keep the quantity of chemicals on hand to a 

minimum.  Purchase only minimum quantities, 

e.g., a one-year supply, particularly for chemicals

known to be very hazardous, volatile or with a 

limited shelf-life.  

Date new chemicals as they arrive.  Use older chemicals 

first before new bottles are opened to avoid degradation 

of the chemicals and their containers.   

Record an “opened on” date on each bottle.  

Alternatively, identify frequently used chemicals with 

a sticker.  Chemicals not in use for an extended period 

should be eliminated.  

Check the integrity of all 

chemical bottles and 

containers annually.  

Containers may degrade 

over time and become 

brittle.  Deteriorating 

product labels may be 

evidence of corrosive 

vapours leaking from a container.  

All shelving for liquids should be 

equipped with an appropriate spill 

capture system.  For example, use 

secondary containment, such as a 

plastic tub, for solvents and 

concentrated acids and bases.  A 

container capacity of 110% is 

recommended. 

Store concentrated acids in an approved cabinet 

that is vented to the outside.  The acid cabinet 

must be vented separately from the flammables 

cabinet. Nitric acid is a strong oxidizing agent as 

well as a strong acid.  Hence, it is incompatible 

with the other acids, especially organic acids 

like acetic acid.  Flinn states that nitric acid must 

be stored in a separate liquid-tight container or 

compartment within the acid storage cabinet.5

Flammable and 

combustible liquids 

must be kept in an 
approved flammable 

cabinet. See 

“Flammable and 

Combustible Liquids” 

for specific storage 

requirements.  
Vented acids and flammables storage 

cabinets. These cabinets must be 

vented separately.  

A chemical bottle in 

secondary containment 

Examples of degraded 

containers and labels 
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https://www.boreal.com/www.boreal.com/images/2016_Wards_NSTA_Chem_Safety_Poster.pdf (accessed Apr 
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5 Flinn Scientific, “Acid Safety:  Safety Tips for Using Acids in School Labs”. Found at 

https://www.flinnsci.com/api/library/Download/1f8f76d330554992ae36ef25b1fce06d (accessed Apr 19, 2019) 

Store water-reactive metals, e.g., the alkali 

metals, and flammable solids in a closed, sealed 

container that is inspected at the beginning of 

September and February and the end of June.  A 

record of inspection shall be maintained and kept 

near the cabinet. 

Flammable liquids and biological preparations, which 

emit flammable vapors, must not be stored in 

refrigerators sold for domestic purposes.  They should 

be stored either in a refrigerator designed for these 

materials or in an appropriate cabinet. 

Oxidizing agents should be stored on shelves away from 

organic materials. 

All compressed gas cylinders must be stored in a cool place and chained or 

clamped firmly, in an upright position to a wall, trolley or stored in special 

stand for this purpose.  All compressed gas storage areas should be identified 

with proper labels.  The valve protection cap should be in place when the 

cylinder is not in use. 

The use of lecture-sized cylinders is not recommended because they are 

expensive and difficult to reuse or recycle.  Inexpensive, refillable cylinders are 

available from some chemical supply vendors.   Cylinders larger than a lecture 

or demo-sized tank should not be used without the permission of the principal 

and the Board Health and Safety Officer. 

Stored compressed gas cylinders 

chained in an upright position 
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Flammable and Combustible Liquid Storage and Use 

Introduction 

 Flammable and combustible liquids pose a 

significant risk of injury if used inappropriately.  

Serious accidents have resulted from their 

combustion during demonstrations.  The 

hazards posed by flammable and combustible 

liquids can be controlled by understanding 

their properties and by following 

recommended practices for selection, storage, 

use, and disposal.   

Flammable and Combustible Liquids 

As their names suggest, flammable and 

combustible liquids are liquids that can burn.  The 

main difference between these substances is that 

flammable liquids, e.g., acetone, can ignite and 

burn readily at normal room temperatures.  

Combustible liquids, e.g., mineral spirits, require 

temperatures higher than room temperature to 

ignite and burn.   

Liquids are classified as flammable or combustible 

on the basis of differences in their flash point.  

The flash point is the lowest temperature at 

which the liquid produces a sufficient 

concentration of vapour to ignite.  Flammable 

liquids have a flashpoint below 37.8o C.1 Acetone, 

for example, has a flash point of -20°C.  Above 

-20°C, acetone vapour can readily ignite in the 

presence of an ignition source.  

Combustible liquids have flash points above 

37.8°C (100°F) and below 93.3°C (200°F) . Certain 

brands of mineral spirits, for example, have a 

flashpoint of 43°C.   

In general, liquids with the lowest flash point are 

the most flammable.2   Hence, acetone poses a 

greater fire hazard than mineral spirits at room 

temperature.  However, when heated above 

their flashpoints, combustible liquids can pose as 

serious a fire hazard as flammable liquids.3

Why are Flammable and Combustible 
Liquids a Fire Hazard?  

The vapours emitted by flammable and 

combustible liquids form a highly flammable 

mixture in air.  Since these vapours are often 

denser than air, they form a vapour trail as they 

spread along the lab bench.  Consequently, an 

ignition source at one end of the bench could 

ignite the vapour trail, creating a torch that is 

fueled by the contents of the container in a 

process called “flame jetting”.4 

Acetone is a flammable liquid commonly found in 
schools. Acetone’s low flashpoint makes it a fire hazard.  
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Fire Prevention 

Three components are required for combustion 

to occur – fuel, oxygen, and an ignition source, 

e.g., heat. Taken together, these components are

often referred to as the fire triangle.  The 

elimination or disruption of one of these 

components either prevents or extinguishes a 

fire.  

Eliminating ignition sources, like open flames, is 

an obvious first precaution when working with 

flammable liquids.  The Office of the Fire 

Marshall offers the following advice:5  

“Before using any flammable or 

combustible liquids be sure that all sources 

of ignition such as open flames, hot 

surfaces, radiant heat, spontaneous ignition, 

frictional heat or sparks, static electricity, 

electrical sparks, stray currents, ovens, 

furnaces, and heating equipment (Bunsen 

burners, candles, hotplates or spark 

generating appliances) are eliminated.   

Be sure that no one (students) has any 

uncontrolled ignition sources such as 

matches or lighters, etc. that may 

inadvertently be used to ignite the liquid. 

Allow sufficient cooling time (back to room 

temperature) of any lab equipment before 

attempting to add flammable and 

combustible liquids.” 

Other Fire Prevention Strategies 

With appropriate controls or precautions in place, 

the risk posed by flammable and combustible 

liquids in lab activities can be kept to an 

acceptable minimum.  Strategies to consider 

include:   

a) Elimination or Substitution: Assess the 
hazards and required precautions when 
selecting appropriate activities for the 
students at the school.  This assessment 
should involve substituting safer 
alternatives when possible, e.g., a 
combustible liquid may work as well as a 
flammable liquid.  However, consult the 
SDS for other potential hazards.

b) Administrative Control: Do not remove 
large volumes of flammable and 
combustible liquids, e.g., stock bottles, 
from the chemical storeroom.  Transfer 
only the volumes required for the activity 
into small re-sealable containers in the 
fume hood.  This practice is consistent 
with STAO’s practice of working with small 
volumes of chemicals in as low a 
concentration as possible.

c) Engineering Controls: Some

demonstrations must be performed

behind a safety shield and, if required, in a

fume hood. Keep students at a safe

distance from the shield, e.g., 5 m or more.

Ensure that students wear appropriate

personal protective

equipment, e.g.,

goggles.  Conduct

demonstrations in a

safe location that

does not restrict

movement and block

exits.

The fire triangle 

Safety shields should be used if there is a 
risk of explosion or uncontrolled reaction    
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d) Personal Protection Equipment: Everyone

must wear the appropriate PPE for any

activity conducted in the lab, especially

vented chemical splash goggles. Some

activities may also require the use of

gloves and aprons.  Consult a safety data

sheet, SDS, for specific PPE requirements.

Storage of Flammable and Combustible 
Liquids 

Flammable and combustible liquids must be 

stored in an approved cabinet that conforms to 

ULC Standards C 1275 “Storage Cabinets for 

Flammable Liquid Containers”.6

The cabinet must have a sign indicating that 

this is a flammable storage cabinet.  According 

to the National Fire Protection Association 

(NFPA) Code 30 “Flammable and Combustible 

Liquids Code”, flammable cabinets do not have 

to be vented for the purpose of providing fire 

protection.7   The primary purpose of these 

cabinets is to prevent their contents from 

getting involved in an external fire in the 

chemical storeroom.   

However, these cabinets may be vented to 

address health and safety concerns, e.g., to 

prevent workers from inhaling excessive fumes 

when the cabinet is first opened.  If the 

cabinet is vented, the exhaust piping must 

provide the same fire protection as the 

cabinet.  If unvented, the cap or “bung” 

covering the cabinet vent hole must be 

completely closed.   

The Ontario Fire Code, Ontario Regulation 

388/97 makes these specific requirements for 

flammable cabinets with ventilation openings:8 

“4.2.10.6.  (1)  When a cabinet required in 

this Part is provided with ventilation 

openings, 

(a) the ventilation openings shall be sealed 

with materials providing fire protection at 

least equivalent to that required for the 

construction of the cabinet, or 

(b) the cabinet shall be vented outdoors 

using vent piping providing fire protection 

at least equivalent to that required in 

Clause (a) for seals.” 

The Ontario Fire Code also outlines regulatory 

limits on storage.  The following table provides 

a summary of two regulations and their 

application to science facilities.  Consult the 

Code for the complete list of regulations.    

Flammable and combustible liquids 
storage cabinet     

A vented flammables storage cabinet    
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Fire Code Regulations and Flammables Storage in Science 

Fire Code 
Regulation 

Summary of the Regulation Comments from STAO 

4.2.6.2 Cabinet storage limits are not 

to be exceeded 

A model of flammable liquids cabinet commonly 

found in science storage rooms has two shelves and a 

height of 165 cm, width of 109 cm, and a depth of 46 

cm. This cabinet has a rated capacity of 170 L.  It is 

unlikely that a secondary school science department 

would ever exceed this capacity. 

4.2.6.4  Storage containers of 5 L or 

more have very specific design 

requirements 

It is unlikely that a science department would require 

more than 5 L of a given substance.  For example, the 

largest container of ethanol commonly found in schools 

has a volume of 4 L. 

The bottles in a science flammables cabinet 

rarely exceed 4 L in capacity   
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Endnotes 

1 Canadian Centre for Occupational Health and Safety (CCOHS). “Flammable & Combustible Liquids - 
Hazards”  Found at https://www.ccohs.ca/oshanswers/chemicals/flammable/flam.html  (accessed March 
17, 2019) 

2 Linda M. Stroud, Kenneth R. Roy, Science Laboratory Safety Manual, third edition, Science and Safety 
Consulting Inc. 2015, p.128 

3 Canadian Centre for Occupational Health and Safety (CCOHS). “Flammable & Combustible Liquids - 
Hazards”  Found at https://www.ccohs.ca/oshanswers/chemicals/flammable/flam.html  (accessed March 
17, 2019) 

4 Samuella B. Sigmann.  "Playing with Fire: Chemical Safety Expertise Required".  J. Chem. Educ.

2018, 95, 1736−1746

Found at https://pubs.acs.org/doi/10.1021/acs.jchemed.8b00152 (accessed March 18, 2019) 

5 Office of the Fire Marshall. “ Handling Flammable and Combustible Liquids in School Laboratories”, 
March 2011. Found at 
http://www.mcscs.jus.gov.on.ca/english/FireMarshal/Legislation/TechnicalGuidelinesandReports/TG-
2011-01.html (accessed March 18, 2019) 

6 Health and Safety Ontario. “Flammable Liquids Storage”. Found at 
http://www.wsps.ca/WSPS/media/Site/Resources/Downloads/Flammable_Liquids_Storage_Final.pdf?ext
=.pdf (accessed March 17, 2019) 

7 Advanced Safety and Health.  “Are You Required to Ventilate Flammable Liquid Storage Cabinets?”. 
Found at https://advancedsafetyhealth.com/blog/osha-quiz-should-flammable-liquid-storage-cabinets-be-
ventilated/ (accessed March 17, 2019) 

8 Ontario Fire Code. “O. Reg. 213/07: FIRE CODE”. Found at 
https://www.ontario.ca/laws/regulation/070213 (accessed March 18, 2019) 

Best Practices 

Eliminate flammable and combustible 

chemicals that are no longer required.  Keep 

only small quantities – enough to satisfy 

curriculum requirements for immediate needs. 

Order small volumes more frequently.  

Reducing the quantities used in activities also helps to 

minimize the waste generated.  Dispose of flammable 

and combustible liquids waste into approved waste 

containers, as per board protocols.  

Reducing quantities also reduces the odour of the 

flammables storage cabinet.  The odour can be 

further reduced by applying electrical tape 

around the bottle caps.  This helps reduce the 

diffusion of vapour through any gaps between 

the cap and the bottle.   

General ventilation is ineffective at controlling 

flammable cabinet odours.  If these odours are a health 

concern for staff, consider venting the cabinet.  
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Chemical Waste  

Introduction 

The cost of chemical and biological waste 

disposal can be prohibitive.   For example, Stroud 

et al. report that a chemical’s disposal cost can 

be 14 times its initial purchase price.1   Hence, 

adopting a systematic approach to waste 

management not only reduces disposal costs, but 

also minimizes the science department’s waste 

footprint while enhancing safety.   

Minimizing waste also demonstrates to students 

the board’s commitment to environmental 
stewardship – an important theme in the science 

curriculum.  It is recommended that a school 

board’s waste management protocol be 

integrated into a comprehensive hazardous 

substance life cycle analysis – from the initial 

purchase of the substance to its ultimate 

disposal.  For example, there is no point in 

purchasing a hazardous substance if the 
protocols and facilities to safely use, store and 

dispose of the substance are not  in place.    

Reasons to Dispose of a Chemical 

Some of the reasons that a science department 

may choose to dispose of a chemical include:  

• The chemical is no longer required.

• The risk posed by the chemical outweighs

its educational value, particularly if safer

alternatives are available.

• The chemical is expired or past its 
recommended shelf life.  The expiration 
dates for some chemicals are provided on 
their safety data sheet.  For example, 
Flinn Scientific recommends that ethyl 
ether should not be stored longer than 3 
to 6 months.2

• The condition of the chemical or its

container has degraded over time.  For

example, some substances react with

substances in the air if they are not

tightly sealed.

Despite being in a sealed container, this 

chemical reacts slowly with the air.  Over 

time, the reaction product forms around the 

bottle cap.  Dispose of chemicals long before 

they reach this stage of degradation.    

An old bottle of nitric acid with a cracked cap.
Purchase smaller quantities to avoid 

deterioration problems like this. 
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Legislation: Environmental Protection Act, 
R.R.O 1990 Regulation 347, General – Waste 
Management 

In Ontario, waste management is governed by 
Regulation 347, which is regulated by the 
Ministry of the Environment, Conservation and 
Parks.3  Regulation 347 classifies hazardous 
waste into several categories.  The most 
common waste categories generated by science 
facilities in schools are corrosive waste, e.g., 
acids and bases; reactive waste, e.g., alkali 
metals; and ignitable waste, e.g., flammable 
organic compounds.  Regulation 347 outlines the 
requirements for organizations that either 
generate, transport or process hazardous 
chemical waste.  Under Regulation 347, waste 
generators are required to register their facilities 
with the Ministry using an on-line system called 
HWIN.  In most cases, it is the school board that 
would register a school for hazardous waste pick-
up and manage the waste streams for which that 
school would be registered.  Furthermore, when 
waste is transferred off-site, e.g., to a waste 
treatment facility, it must be accompanied by a 
tracking document called a hazardous waste 
manifest.   

Facilities that produce less than five kilograms of 

a given category of waste per month qualify for 

the Small Quantity Exemption (SQE) under 

Regulation 347.  According to the legislation, SQE 

waste generators are not required to register 

with the Ministry or manifest their waste.  Since 

science facilities in secondary schools often 

generate far less than the 5 kg per category 

requirement, many qualify for the SQE 

exemption.  Although science waste may be 

exempt, it is still hazardous.  Hence, science 

waste must be managed appropriately on-site, 

transported by an approved waste carrier, and 

disposed of at an authorized facility.  

School board waste management protocols must 

also meet the requirements, e.g., by-laws, set by 

local municipalities.  This can be particularly 

challenging for boards whose jurisdiction may 

cover several municipalities.  In these cases, it is 

important to understand each municipality's 

requirements and to create one overall protocol 

that addresses the most stringent by-law 

requirements, where possible.  Having a 

consistent waste management protocol across 

the system also eliminates any confusion that 

may arise when staff transfer from school to 

school.   

Approved Waste Carriers 

Hazardous science waste should be picked up by 

a board approved waste carrier during regularly - 
scheduled visits, e.g., prior to summer break. Use 

the expertise of the carrier and board staff to 

develop system-wide procedures for the storage 

and pickup of school waste such as:  

• Waste collection categories, e.g.,

corrosives, organic compounds, and

heavy metal solutions

• Waste containers, e.g., standardized

durable plastic containers with tight

fitting lids

• Storage location, e.g., a dedicated room

or location

• Pre-treatment of waste, e.g., some

schools have collection pits in which

corrosive chemicals are neutralized

• Guidelines to distinguish between items

to be picked up by the carrier and those

that can be disposed of either in the

regular garbage stream or down the

drain if permitted by the municipality.

Although most boards rely on waste carriers for 

expert advice, boards still need to be aware of 

the municipal by-laws where they operate.   
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Reducing Chemical Waste Footprint 

Reducing the chemical waste footprint of the 

science department not only reduces the high 

cost of disposal but it models environmental 

stewardship.  Strategies to reduce chemical 

waste in science include:  

• Use lower concentrations of solutions

• Reduce the quantities of chemicals used

in student activities, e.g., use microscale

quantities

• Substitute harmful chemicals with less

hazardous substances

• Choose refillable gas cylinders over

non-returnable lecture – style cylinders

• Buy smaller quantities of chemicals that

are known to degrade quickly

• Do not accept donations of chemicals

from post secondary schools and

industries

• Neutralize corrosive wastes

Waste Collection Procedures 

Waste collection and storage procedures vary so 
it is important that boards develop consistent 
procedures that are used in all schools, where 
possible.  Typical waste collection and storage 
strategies suggested by STAO in Safe ON Science 
include the following:4    

• Although all waste containers are exempt

from WHMIS 2015 labelling

requirements, as a best practice, they

should be clearly labelled with its name,

e.g., ‘Chemical Waste: Organic Solvents’

and hazard identification, e.g., 

‘Flammable'. 

• Heavy metal solutions (i.e., metals with

an atomic mass greater than that of

calcium) should be collected in a large

plastic container labelled ‘HEAVY METAL

WASTE’. At the end of each week, solid

sodium carbonate can be added to this

mixture to precipitate any heavy metal

ions as carbonate compounds. If space is

limited or pick-ups are infrequent, the

volume of waste can be reduced by

decanting the supernatant and flushing it

down the drain with copious amounts of

water (if permitted by the municipality).

The heavy metal carbonate precipitate

can then be collected for future disposal

by an approved waste carrier.

• Store science waste in securely sealed, 
labelled containers in a location that is 
inaccessible to students.  Ensure that 

the location can safely accommodate 

the quantity of waste accumulated until 

the next pick-up.

• Store waste organic compounds in a 
dedicated container labelled ‘ORGANIC 
COMPOUNDS WASTE’.  Store this 
container in a flammables storage 
cabinet or in approved flammables safety 
cans until pick-up can be arranged.

Using microscale quantities of chemicals 

helps minimize chemical waste 
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General Disposal Considerations 

Science waste disposal protocols vary with 

region and school board.  Hence, always consult 

board officials for the latest in waste disposal 

protocols when designing a waste management 

plan for a given school.  Useful considerations in 

these protocols may include:  

• Disposal protocols should be consistent

with current legislation, including

conditions or restrictions established by

the local municipality with respect to

sewage or landfill use.

• The choice of disposal method, e.g.,

landfill or treatment at a waste facility,

depends upon the hazardous nature and

the quantity of the materials involved.

• Toxic or corrosive chemicals, water

immiscible solvents, and strong oxidizing

or reducing agents, regardless of their

quantity, should be transported to a

treatment facility by an approved

disposal contractor and not staff.

• The American Association of Chemistry 
Teachers suggests that waste acids and 
bases  diluted to within the pH range of 
5.5 to 10.5 are acceptable for drain 
disposal.5   Always check with board 
officials and the municipality if drain 
disposal of diluted corrosives is an 
option.

• STAO provides suggestions for the pre-

treatment and disposal of specific classes

of substances in Safe ON Science.6

Fluids in Dissection Specimens 

The fluids used to prepare dissection specimens 

vary.  Check with the supplier of these 

specimens for the composition and 

recommended waste collection procedures for 

these fluids.  When required, collect specimen 

fluid in a plastic, tightly sealed container labelled 

‘BIOLOGICAL SPECIMEN FLUID WASTE’ or 

‘CHEMICALLY STORED SPECIMENS’.  The 

municipality may allow disposal of specimens 

with the school’s other municipal waste.  If 
neither the waste carrier nor the municipality 

accept dissection specimens, virtual dissections 

may be the only option. 

Dissection waste includes both the carcass and 

any fluids in which it is stored.  Always follow 

accepted board disposal protocols.  
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Best Practices 

Develop system-wide protocols for chemical 

waste management.  Conduct an annual review 

of these protocols to ensure that individual 

school procedures meet or exceed the minimum 

municipal by-law and board expectations.   

Integrate the board’s waste management 

protocol into a comprehensive hazardous 

substance life cycle analysis – from the initial 

purchase of the substance to its ultimate 

disposal.   

Link the chemical purchasing process with the 

board’s restricted chemical list to ensure 

restricted chemicals cannot be ordered.  

Develop a board-wide list of chemicals with 

a fixed shelf life, including their locations.

Involve the waste carrier contracted by the 

school board to assist in developing the logistics 

for science waste collection and pick-up in each 

school.   Use the presence of the carrier in 

schools as a learning opportunity to engage the 

staff in good disposal practices.  

Make schools aware of their chemical disposal 

costs to encourage them to reduce chemical 

waste.  Do not store waste for extended 

periods, e.g., summer break.

Endnotes: 

1 Linda M. Stroud, Kenneth R. Roy, Science Laboratory Safety Manual, third edition, Science and Safety Consulting 

Inc. 2015, p. 178 

2 Flinn Scientific, "Ethyl ether SDS #324". Found at https://www.flinnsci.com/sds_324-ethyl-ether/sds_324/

(accessed June 29, 2019) 

3 R.R.O. 1990, Reg. 347: GENERAL - WASTE MANAGEMENT. Found at 

https://www.ontario.ca/laws/regulation/900347, (accessed June 29, 2019) 

4 Safe ON Science, second edition. STAO Safety Committee. 2018, p. 51

5 American Association of Chemistry Teachers, "Managing Chemical Wastes in the High School Lab".   Found at

https://teachchemistry.org/periodical/issues/may-2016/managing-chemical-wastes-in-the-high-school-lab.html, 

(accessed June 29, 2019) 

6 STAO Safety Committee, Safe ON Science, second edition. . 2018, p. 50

Minimizing chemical waste reduces science 

operating costs and enhances safety  - a win-

win for both the board and the environment.  
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APPENDIX : SECONDARY SCIENCE CLASSROOM SAFETY CHECKLIST 

This document was designed as an optional external resource for Joint Health & Safety Committees, 
administrators, and science teachers to assist in the establishment of a safe workplace.  It is 
recommended that school boards review the items listed below against the current monthly H&S 
inspections as required by the Ministry of Labour and include those checklist items which best apply 
to their facilities.  Although some items, such as fire extinguishers, are required by legislation, many 
others are optional and may or may not be appropriate for a specific site.  It is also recommended 
that this checklist be part of a board's collaborative consultation process, including discussions with 
its H&S Officer, JH&SC and science departments before implementing the contents in this check list. 

School Name: 
SECTION I     SPACE & CLASS SIZE 

A. Room design/layout is appropriate and safe for class size 

B. Presence of functional Sinks 

SECTION II    COMMUNICATION SYSTEM 

A. Phone    1.  Easily accessible 

2. Current emergency phone numbers posted

B. Intercom System 

      C.   School Bulletin Board: H&S policy, names of JH&SC site reps, First Aid team, other required 
postings 

SECTION III   SAFETY INSTRUCTION, DOCUMENTATION OR OBSERVATION 

A. Safety Rules posted  

B. Appropriate warning signs posted (hazardous material)  
C. Safety contract between teacher & student/parent signed & on file  
D. Appropriate facilities for special needs students  

SECTION IV   MASTER SHUT-OFFS 

A. Master control shut-off valve available, location known and accessible to teachers, administrators, 
and custodians 

1. Gas

2. Electricity

3. Water

B. Master control cut-off clearly labeled 

1. Gas

2. Electricity

3. Water

C. Gas valves in proper working condition 

D. Gas shut off:  has automatic shut off with timer (solenoid) 

SECTION V     FIRE CONTROL  
A. ULC Listed 2A1OBC dry chemical fire extinguisher 

1. Suitable size, easily handled

2. Evidence of monthly check

3. Safety seal intact

4. Easily visible location & unobstructed from view

5. Located near escape route of lab

B. Presence of 5-10 L container of clean, dry sand for class D (flammable solids, i.e., sodium, 
potassium, etc. in each) 

1. Physics room

2. Any area where chemicals are stored or used

C. Fire exits and drills 

1. Two fire exits in each storeroom/prep room

2. Unobstructed and unlocked fire exits

3. Labeled and functioning doors on exits
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4. Posted and practiced fire drill procedures

D. Heat Detection Sensor/Smoke Alarm 

SECTION VI    AVAILABILITY OF FIRST AID TREATMENT (optional for science) 

A. Established first-aid policy (e.g., protect; treat only major injuries) 

B. First Aid kit in classroom and storeroom/prep room (optional for science) 

C. Date of last inspection and restocking of kit (if kit present) 

D. First Aid kit visible and accessible (if kit present) 

E. Instructions for emergency action/first aid posters displayed prominently 

SECTION VII   VENTILATION  
A. Forced ventilation capability in each laboratory with manual control (fume hood or air conditioner not 

acceptable to evacuate room air at suggested rate of 5 air exchanges per hour (preferably at floor 
level)) 

B. Continuous ventilation in storeroom 

C. Fume hood 

1. Ventilation to roof (away from intake)

2. Not used as a storage area. Check storage area under for corrosion.

3. Access by every chemistry laboratory for use with hazardous, vaporous chemicals

4. Evidence of maintenance and lighting (for exhaust rate and leakage). Most recent date

5. Check gas shut off system accessible/prominent

6. Provides minimum of 0.5 cubic metres per second of air movement at hood face with sash
open 20 cm. above bench (can be measured with a district supplied velometer)

SECTION VIII  LIGHTING 

A. Adequate light level in classrooms 

B. Dark room - emergency lights/exit signs lit up 

SECTION IX   PERSONAL PROTECTION 

A. Safety Shower 

1. One in each chemistry laboratory

2. Functional (with water turned on) unobstructed shower and valve handle

3. Rigidly fixed valve handle (no chains unless provided with large ring)

4. Plainly labeled valve handle

5. Sufficient water pressure

6. Floor drain

7. Large enough to accommodate more than one person

8. Evidence of maintenance on a regular basis (Please indicate date).
B. Eye Wash 

1. Available and visible in each laboratory

2. Signage

3. Equipment to treat both eyes simultaneously with instant, gentle, flow of aerated water for 10-15
minutes

4. Evidence of maintenance of eye wash equipment (Please indicate date) Please indicate date
for:

a) check for pressure

b) check for breakage

C. Protective Clothing 

1. Presence of aprons/lab coats (with snaps/velcro)

2. Presence of gloves

a) heat resistant gloves

b) chemical resistant gloves for teacher use

3. Presence of safety goggles/eye protectors for each student when needed

4. System for disinfecting goggles/eye protectors

5. Presence of face shields (number of each floor)
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6. Eye protectors/goggles are clean and in good condition

D. Carriers available for carrying chemicals and acids 

E. Belt guards on belt driven equipment (e.g., rock saw, Van der Graaf)

F. Presence of double shield (optional) 

SECTION X     STORAGE 

A. Chemicals 

1. Regular inventory and disposal of unused hazardous chemicals

2. Chemicals not stored in areas regularly traveled by students

3. Correctly labeled when transferred from original container

4. Quantity of chemicals stored not excessive (1 or 2 semesters):...if so.... list/explain/comment

5. Properly and clearly labeled by WHMIS 2015 standards (can be Supplier or Workplace labels)

a) SDSs properly filed and easily accessible

6. Stored in compatible chemical families

7. Acids stored separately on non-metal, non-wood shelves

8. Flammables in dedicated and approved cabinet or safety cans

9. Hazardous Chemicals cabinet have locks

10. Immersion fluids topped up (sodium and other alkali metals with mineral oil)

11. Stored in a regulated area with entry allowed only for authorized personnel

12. There is an “authorized persons only” sign on the door

13. Inside of storage rooms sufficiently fire resistant 
B. Cabinets 

1. Secured to floor and/or wall and free from corrosion

2. Presence of lockable cabinets

3. Can the following items be kept locked in cabinets?

a) dangerous chemicals

4. Presence of lab refrigerator

     Does it store 

a)  Only chemicals and living cultures (no food)?
C. Shelves 

1. Equipped with lip edge to prevent bottle roll off

2. Portable shelves are secured to wall or ceiling

3. Chemicals stored at or below eye level

4. Chemicals stored off the floor

5. Large containers stored in a tray to contain spillages

6. Storage of tall items at back of shelf and dewy glassware on lower shelves, no chemical
containers stacked double

7. Glass rods and tubing stored horizontally with no pieces protruding over edge 
D. Gas Cylinders 

1. Capped

2. Supported to prevent rolling or tipping

3. Placed away from heat sources and open flames

4. Clamped tightly in place after being positioned for use

SECTION XI    ANIMAL CAGES/TANKS 

A. Cleaned regularly 

B. Animals have adequate food and water 

C. Animals appear to be in healthy condition 

D. Could animals pose a threat or health hazard to people in the room? 

SECTION XII   GENERAL STOREROOM OR LAB SAFETY 

A. Electrical  (General area spot checks) 

1. Outlets within an arm's length of water pipes or fixtures are GFI/GFCI protected
2. Sufficient electrical outlets are provided so as to eliminate the use of extension cords or

overlapping wires or multiple plugs

3. No loose or exposed wires
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4. All major lines fused or on circuit breakers

5. Location of circuit breakers is known to teachers, custodians, and administrators

6. Floor plugs securely fastened

7. Recessed floor plugs water proof

8. No extension cords across aisles

9. Sockets and switches securely screwed without cracks

B. Preparation/Workroom 

1. Large sink

2. Hot water

3. Posted rules for safe: handling, clean-up, disposal, protective equipment, conduct

C. Presence of 

1. Fans properly guarded

2. Safety Data Sheets (SDS) for each hazardous chemical present

3. Aisles wide enough so teachers and students can move freely without interfering with others
(no books and coats on floor)

4. Work surfaces made of non-porous and chemical resistant materials

5. Non-reactive chemical waste container(s) available

E. Clean-up materials for chemical spills 

1. Chemical spill kit available

2. Protective clothing

Approved wasted disposal practiced 

F. Presence of laboratory chemical and biological wastes disposal system for 

1. Glass

2. Dry chemicals/reagents

3. Liquid chemicals/reagents

4. Biological wastes

5. Sharps

G. Respirator available (optional) 

H. (if yes, were staff fit tested) 

I. Chemicals in original containers (not available for student use) 

SECTION XIII  HOUSEKEEPING (note: general sampling only – not every piece of equipment is 
checked) 

A. Labs, storage, and prep rooms are organized and clean 

B. Aisles are clear 

C. Supplies and equipment (cleaned) are returned to proper storage area 

D. Work surfaces are clear and clean 

E. Floor in safe condition 

F. Adequate number and size of garbage containers 

G. Samples of maintenance: glassware, gas tubing 

H. Board approved ladders only 

I. Large/heavy items stored above eye level 

      J.    Carts on each floor 

      K.   Broom and dustpan 

School ___________________________________  Classroom __________________ 

Inspection/Checked by______________________________  Date ______________ 

 Actions taken and other recommendations 

40


	Untitled



