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Make safety work 
for you. IHSA is 
your first step.

EDUCATE

Educate yourself and your employees.
•  Take advantage of IHSA’s free training 

programs for members.
•  Access hundreds of free products and 

downloadable resources. 
•  Learn about your rights and responsibilities 

under the Occupational Health and Safety Act. 

ENGAGE

Engage your workers in health  
and safety.
•  Give five-minute safety talks each morning.   

ihsa.ca/resources/safetytalks.aspx
•  Conduct regular health and safety meetings.
•  Keep a record of what happens on the  

worksite.

EVALUATE

Evaluate your current health & safety 
program.
• Find legislative requirements and best practices based on 

your firm size.  
ihsa.ca/smallbusiness.aspx

•  Conduct hazard assessments and workplace inspections.
•  Help workers understand the importance of reporting gaps 

in your health & safety system.

What you do matters 
to the health and safety 
of your employees

IHSA serves the following 
industries:
• construction
• electrical
• utilities
• transportation
• aggregates
• natural gas
• ready-mix concrete

You are automatically a 
member of IHSA if you 
are employed with a firm 
that pays premiums to 
the WSIB in Ontario in 
one of the rate groups in 
these industries.

Find out what we can 
do for you at ihsa.ca



Yes! I’d like my free 
subscription to 
IHSA.ca Magazine!

Supervisor Log Book (RF008)
A competent supervisor keeps a record of daily events 
on the job. Designed with safety in mind, IHSA’s 
Supervisor Log Book contains safety talks, inspection 
checklists, a job safety analysis (JSA) form, a due 
diligence checklist, and other helpful resources. 

A COR™ version is also available (CORRF008).

Document what 
happens on site

Workers on construction projects who may use a method of fall 
protection must complete a working at heights training program 
that has been approved by Ontario’s Chief Prevention Officer. In 
addition, a refresher course must be taken every three years. 

IHSA is proud to offer our CPO-approved Working at Heights—
Fundamentals of Fall Prevention course at many locations 
throughout Ontario. Train with IHSA and be confident that you 
are compliant with legislated requirements.

Together we can stop falls from killing 
Ontario workers.

Get Approved Working 
at Heights Training  

IHSA.ca Magazine is produced four times each year. In each 
issue, you will receive valuable information such as prevention 
tips and enforcement blitz announcements. Printed copies can 
be ordered by IHSA member firms at no charge by filling out 
our subscription form. 

Order multiple copies so you can share them among staff, 
visitors, and other firms you work with. You can also order or 
download the magazine from our website. 

For more information, contact Ariel White at 
awhite@ihsa.ca

Also available for 
download at ihsa.ca

To order your copy, visit ihsa.ca or call 1-800-263-5024

When you register a business 
with the WSIB, you automatically 
become a member of IHSA. Ministry of Labour, Training and 

Skills Development

Develops legislation and regulations, 
and is responsible for enforcement 
and prevention.

Workplace Safety and Insurance Board

Provides compensation and supports 
return-to-work programs for injured 
workers. Funds the health & safety 
system through employer premiums.

Serves the construction, 
electrical, utilities, 

aggregates, natural gas, 
ready-mix concrete, and 
transportation sectors.

Serves the public service 
sector including health and 
community care, education 
and culture, municipal and 
provincial government, and 

public safety.

Serves the forestry, mining, 
pulp and paper, and 

printing sectors.

SAFE WORKPLACE ASSOCIATIONS

MEDICAL CLINICTRAINING CENTRE

ONTARIO’S HEALTH & SAFETY SYSTEM

Provides training for 
workers, JHSC members, 

supervisors, and employers 
in every sector.

Provides medical diagnostics, 
information, and services to 
prevent work-related health 

conditions.

Serves the agricultural, 
industrial, manufacturing, 

and service sectors.

WHO WE ARE
IHSA is part of Ontario’s Health and Safety System, 
which includes the Ministry of Labour, Training and 
Skills Development (MLTSD), the Workplace Safety 
and Insurance Board (WSIB), four safe workplace 
associations, a training centre, and a medical clinic.

WHAT WE DO
IHSA is Ontario’s trusted occupational health 
and safety resource for effective sector-specific 
engagement, education, products, and services. Our 
goal is to prevent injuries, illnesses, and fatalities at 
the workplace by helping employers and workers 
identify health and safety hazards and develop 
strategies to control or eliminate them. As a leader 
in health and safety education, we ensure that our 
training adheres to the latest regulatory requirements 
and compliance standards.

IHSA members get our health and safety training 
and products at no charge or at a reduced price.
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The contents of this publication are for general information only. This publication should not be regarded 
or relied upon as a definitive guide to government regulations or to safety practices and procedures. The 
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1 Legislation and Standards
Refrigeration and Air Conditioning Systems Mechanics 
are responsible for installing and servicing heating, 
ventilation, air conditioning, and refrigeration units 
and systems on residential, commercial, industrial and 
institutional projects. They perform tasks such as:

• laying out reference points for installation

• assembling and instalingl components

• installing wiring to connect components to an 
electric power supply

• calibrating related controls.

Each person involved with these 
tasks has certain duties and 
responsibilities that contribute to 
a safe and healthy workplace. The 
health and safety responsibilities 
for all workplace parties are 
specified in Ontario's Occupational 
Health and Safety Act (OHSA) and 
its associated regulations, which 
is commonly known as the “green 
book”.

Implementing and following safe 
working procedures requires a working knowledge of 
the OHSA and the relevant regulations under the OHSA 
that govern each sector. Depending on the jobsite, this 
can include the Construction Projects regulation or the 
Industrial Establishments regulation.

Legal Responsibilities

Before beginning work, it is important for everyone 
to know and understand their legal responsibilities, 
rights, and duties. Section 25(2)(i) of the OHSA 
requires employers to post a copy of the Act and 
any explanatory material prepared by the Ministry 
of Labour, Training and Skills Development (MLTSD) 
outlining the rights, responsibilities, and duties of 
workers in a conspicuous location at the workplace. 
This information must be in English and in the majority 
language of the workplace.

Duties of a Constructor

According to section 23 of the OHSA, the constructor 
must ensure that: 

• The measures and procedures specified in the 
OHSA and regulations are carried out on the 
project 

• Every employer and worker complies with the 
OHSA and regulations

• The health and safety of workers is protected.

Additional duties of a constructor are found in other 
sections of the OHSA and in regulations made under 
the OHSA.

Some of the basic duties of a constructor are:

• Ensure that the project is supervised at all times.

• Appoint a competent person as a supervisor if 5 or 
more workers are on the project at the same time.

• Ensure that a project lasting more than 3 months 
and having 20 or more workers has a Joint Health 
and Safety Committee (JHSC). 

• If a JHSC is not required and there are more than 
5 workers, ensure that workers select a Health and 
Safety Representative (HSR).

• Complete MLTSD's Registration of Constructors and 
Employers Engaged in Construction (Form 1000).

• Send a Notice of Project (Form 0175) to the MLTSD 
and post it on site.

• Keep a copy of all employer-approved registration 
forms (e.g., Form 1000, Form 0175) on site while 
employers are on the project.

• Establish written emergency procedures, post them 
on site, and make sure they are followed. 

• Ensure ready access to a telephone, two-way radio, 
or other system in the event of an emergency.

• Report any fatality, critical injury, or other 
prescribed incident to the MLTSD.

Duties of an Employer

Many of the duties of an employer are specified in 
sections 25 and 26 of the OHSA. Some of the basic 
duties are as follows.

• Ensure that the OHSA and all regulations are 
complied with.

• Provide and maintain all prescribed equipment, 
materials, and protective devices.

• Ensure that prescribed measures and procedures 
are carried out.

• Take every precaution reasonable in the 
circumstances for the protection of workers.

• Prepare a written health and safety policy and 
develop a program to implement it (if you have 
more than five workers). 

LEGISLATION AND STANDARDSCHAPTER 1

OHSA and Regulations 
(aka The Green Book)

Know the law
A competent person (OHSA, s. 1(1)) means a 
person who:

a. is qualified because of knowledge, training 
and experience to organize the work and its 
performance

b. is familiar with the OHSA and the regulations 
that apply to the work

c. has knowledge of any potential or actual 
danger to health or safety in the workplace.
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• Appoint a competent person as a supervisor if 5 or 
more workers are on the project at the same time.

• Ensure that workers are supervised at all times.

• Provide workers with training as required by law 
(Working at Heights, WHMIS, etc.).

• Ensure workers are qualified to do work that must 
be done only by qualified workers (electricians, 
pipe fitters, etc.).

• Develop written procedures for rescuing a worker 
whose fall has been arrested (i.e., a worker hanging 
by a harness).

• Ensure all workers on site are at least 16 years of 
age.

Duties of a Supervisor or Foreperson

Many of the duties of a supervisor are specified in 
section 27 of the OHSA. Some of the basic duties are as 
follows.

• Ensure that workers use the methods, procedures, 
and equipment required by the OHSA and all 
regulations.

• Ensure that workers use or wear equipment, 
protective devices, or clothing that is required  
by the employer.

• Advise workers about actual or potential health and 
safety hazards.

• Give workers written instructions on the measures 
and procedures to protect themselves, when 
required.

• Take every precaution reasonable to protect 
workers.

• Supervise workers personally or have an assistant, 
who is a competent person, do so.

• Inspect the workplace, machinery, etc., once a 
week.

Duties of a Worker

Many of the duties of a worker are specified in section 
28 of the OHSA. Some of the basic duties are as 
follows.

• Comply with the health and safety legislation.

• Never use or operate any equipment or machinery 
or work in a way that could put yourself or other 
workers in danger.

• Never remove or make ineffective any protective 
device.

• Select worker representatives for the JHSC.

• Report any violations of the OHSA, any defective 
equipment, or any workplace hazard to the 
employer or supervisor.

• Use or wear the equipment, protective devices,  
or clothing that is required by the employer.

• Never engage in horseplay on site (pranks, 
competitions, showing off your strength, 
roughhousing, or unnecessary running).

In addition to the duties outlined in the OHSA and 
applicable regulations, there may be jobsite-specific 
rules that workers must follow.

Rights of a Worker

Workers in Ontario have three basic rights:

1.  The right to know what hazards are in the workplace 
(The employer has a duty to give that information to 
the Health and Safety Representative or JHSC.)

2.  The right to participate in keeping the workplace 
healthy and safe by joining a Health and Safety 
Committee or becoming a Health and Safety 
Representative.

3.  The right to refuse unsafe work that the worker 
believes endangers their health or safety or the 
health or safety of others.

Right to Refuse Unsafe Work

All workers should know about the local/onsite 
procedures for refusing unsafe work. They should talk 
to their supervisor first and try to resolve the problem 
before initiating the work refusal process. If that proves 
unsuccessful, workers should follow the procedures for 
refusing unsafe work (see OHSA, section 43).

Remember: Workers have a duty to report all potential 
hazards and unsafe conditions to their employer.

Regulations

When air conditioning and refrigeration mechanics 
work in an industrial establishment such as an 
auto plant or paper mill, either the Construction 
Projects regulation (O. Reg. 213/91) or the Industrial 
Establishments regulation (O. Reg. 851) will apply, 
depending on the nature of the work being done.

LEGISLATION AND STANDARDS

Know the law

The definition of worker (OHSA, s. 1(1)) includes 
unpaid interns, co-op students, and certain other 
learners and trainees participating in a work 
placement program. However, it does not include 
volunteers.

Know the law

The definition of construction (OHSA, s. 1(1))
includes erection, alteration, repair, dismantling, 
demolition, structural maintenance, painting, 
land clearing, earth moving, grading, excavating, 
trenching, digging, boring, drilling, blasting, or 
concreting, the installation of any machinery or 
plant, and any work or undertaking in connection 
with a project but does not include any work or 
undertaking underground in a mine.
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less than three months. An HSR is also required if less 
than 20 workers are regularly employed and the work is 
expected to last more than three months.

If an HSR is required, that person 
must be identified by name, trade, 
and employer. IHSA’s Health and 
Safety Representative Poster 
(P029) can be used to let workers 
know the identity of their HSR.

HSRs should receive training 
to enable them to effectively 
exercise their powers and 
perform their duties. IHSA 
offers a Joint Health and Safety 
Committee Certification—Part One 
course and an online Health and 
Safety Representative eLearning 
course. 

The powers and responsibilities of 
an HSR can be found in section 
8 of the OHSA. Download IHSA's 
Guideline for Health and Safety 
Representatives (W002) for more 
information.

Joint Health and Safety Committee

The constructor or employer must establish and 
maintain a Joint Health and Safety Committee (JHSC) 
when 20 or more workers are regularly employed at a 
workplace or construction project and the work is 
expected to last more than three months. The powers 
and responsibilities of a JHSC can be found in section 9 
of the OHSA. In addition to a JHSC, a Worker Trades 
Committee (WTC) is required on projects that are 
expected to last at least three months and where 50 or 
more workers are regularly employed.

If a JHSC or WTC 
is required, the 
members must be 
identified by name, 
trade, and employer. 
IHSA’s Joint Health 
and Safety/ Worker 
Trades Committee 
Poster (P041) can 
help workers know 
who their committee 
members are on site.

Health and Safety Training

Training gives workers the knowledge to recognize 
and avoid the hazards they face and do their jobs 
safely. The OHSA and Construction Projects regulation 
assigns many responsibilities to a competent person or 
competent worker. By definition, a competent person 
or competent worker must be qualified because of 
knowledge, training, and experience to either organize 
or perform the work.

Refer to the definition of “construction” in the OHSA to 
determine whether the work falls under the industrial 
or construction regulation. When in doubt, follow the 
regulation that is more stringent.

Safety Codes

In addition to legislation, it is essential to understand 
the ground rules for public safety during the 
installation, operation, and servicing of refrigeration 
systems. 

The Canadian Standards Association (CSA) Group 
tests, inspects, and certifies products to make sure 
they perform up to the 
requirements of a national 
standard. The CSA Group 
Logo indicates that a product 
is in compliance with a 
Standard.

CSA B52: Mechanical Refrigeration Code establishes 
minimum requirements for the design, construction, 
installation, inspection, and maintenance of mechanical 
refrigeration systems. It contains recommendations and 
best practices that apply to the following:

• All refrigeration systems installed in new or existing 
premises

• Systems that undergo a substitution of refrigerant

• Parts that are replaced in or added to the system.

CSA B52 also makes reference to Part 1 of CSA B51: 
Boiler, Pressure Vessel, and Piping Code, which contains 
requirements for boilers, pressure vessels, pressure 
piping, and fittings.

These codes are designed to protect the health and 
safety of the general public, the refrigeration mechanic, 
and the maintenance and service personnel who work 
on or near the systems.

Health and Safety Policy & Program
Every workplace with more than five employees must 
have a written health and safety policy and program 
(OHSA, s. 25(2)(j) and 25(4)). The employer must 
prepare this policy, review it at least annually, and 
develop and maintain a program to implement It. 

The policy must be posted at a conspicuous location 
in the workplace. Records must be kept indicating that 
workers have been trained, inspections have been done, 
and health and safety procedures have been followed. 
Visit the Policy and Program Resources section of  
ihsa.ca for tools and templates that companies can use 
to develop or update their health and safety policy and 
program.

Health and Safety Representative

The constructor or employer must arrange for a Health 
and Safety Rep (HSR) to be selected when more than 5 
workers are regularly employed at a workplace or the 
construction project and the work is expected to last 

LEGISLATION AND STANDARDS
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Download IHSA's Training 
Requirements Chart (W001) 
for more information about the 
training required by Ontario’s 
health and safety legislation.

Worker Orientation

Statistics show that about 20% 
of all injuries to workers occur within their first 30 days 
on the job. New workers may be young or old, male or 
female, experienced or inexperienced, new to the site, 
new to the type of work, or new to the company. 

Any worker coming to a workplace for the first time 
should be considered a new worker and should be 
given proper orientation and training. New employees 
must be told and, if necessary, trained and shown what 
is expected of them in terms of:

• Work performance

• Safe operation of tools and equipment

• Procedures around hazardous materials

• Proper use of any required personal protective 
clothing and equipment.

They must also be told the name of the worker HSR or 
worker JHSC member and shown the location of

• First aid kit or first aid station

• Eyewash station

• Fire alarms and exits

• Fire extinguishers and standpipes

• Emergency telephones

• Supervisor’s office

• Tool crib

• Washrooms (i.e., clean-up facilities) and lunch area.

Job Safety Analysis

Before work starts, make sure that your company’s 
health and safety policy and program has been updated 
to include safe work procedures for working on or 
around HVACR systems. You should also complete a job 
safety analysis (JSA), also called a job hazard analysis 
or job task analysis. 

A JSA details the tasks and elements of a task in order 
to pinpoint where the risks for worker health and safety 
arise. Once the hazards are identified, precautions are 
put in place to eliminate or minimize those hazards. 
When that information is documented, it can be 
recorded and shared with other people on the jobsite.

Although creating a JSA may take a bit of time at first, 
it can be reused time after time for the same work task 
in similar situations. By addressing safety measures 
before beginning work, an employer saves time, effort, 
and ultimately money. See more about JSAs and hazard 
risk assessments (HRAs) including a sample JSA for 
using a ladder in Chapter 6.

Post on Site Checklist

The OHSA, construction regulations, Workplace Safety 
and Insurance Act (WSIA), and Employment Standards 
Act (ESA) specify that certain items must be posted or 
available at a workplace.

q Ontario's Occupational Health and Safety Act and 
Regulations for Construction Projects (aka the 
"green book")

q Regulation 1101: First Aid Requirements (as required 
by the WSIA) 

q Company health and safety policy and program

q Company workplace violence and harassment 
policy

q MLTSD inspector’s orders and report

q Safety data sheet (SDS) of any hazardous physical 
agents that may be used at the jobsite (available)

q Emergency response plan

q Fall arrest rescue procedures (available)

q WSIB’s In Case of Injury poster

q MLTSD’s Health & Safety at Work: Prevention Starts 
Here poster

q MLTSD’s Employment Standards in Ontario poster 
(as required by the ESA)

q MLTSD Form 0175: Notice of Project (if applicable 
under O. Reg. 213/91, s.6) 

q MLTSD Form 1000: Registration of Constructors 
and Employers Engaged in Construction (available)

q Name of constructor and head office info

q Address and phone number of the nearest MLTSD 
office

q DANGER signs in hazardous areas (if applicable)

q Location of toilets and clean-up facilities

q Valid certificate of first aider on duty

q Inspection card for first aid box

q Employer records of first aid treatment given 
(available)

q Name, trade, and employer of HSR or JHSC 
members

q Emergency phone numbers and location of nearest 
hospital (Use IHSA's P103: Emergency Response 
Poster)

LEGISLATION AND STANDARDS
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2 First Aid Requirements
First aid is emergency help given to an injured or suddenly 
ill person using readily available materials. Prompt and 
correct treatment of injuries not only reduces pain and 
suffering but also saves lives. The objectives of first aid 
are to:

• Preserve life

• Prevent the injury or illness from becoming worse

• Promote recovery.

Every employer covered by the Workplace Safety and 
Insurance Act (WSIA) is required to have a first aid station 
and trained first aid personnel at the workplace. The 
specific requirements are found in Regulation 1101: First 
Aid Requirements.

This regulation details the obligations of employers 
regarding first aid equipment, facilities, trained personnel, 
and procedures in all workplaces. The WSIA authorizes 
the Workplace Safety and Insurance Board (WSIB) to 
penalize employers who do not comply with these 
requirements. 

First Aid Stations

All employers must provide and maintain a first aid 
station in the workplace. Any worker who is in charge of 
the first aid station must hold a valid first aid certificate 
from a recognized training agency and must work in the 
immediate vicinity of the station.

The contents of a first aid station and box depends on 
the number of employees regularly employed in that 
workplace (see First Aid Kits section). Regulation 1101 
provides the specific details on contents.

In all cases, the WSIB's In Case of Injury poster (Form 82) 
must be posted and the kit must contain an inspection 
card, valid certificates of the first aid providers, and a 
copy of Regulation 1101.

The first aid station must be easily accessible at all times 
when work is in progress. Each kit must be inspected at 
least quarterly and the inspection card signed and dated.

Service Vehicles

Air conditioning and refrigeration companies that use 
service vehicles must equip each vehicle with a fully 
stocked first aid station, which must contain the following 
items (as a minimum):

• A first aid kit

• Valid first aid certificates of trained workers on duty

• An inspection card for recording the date of the most 
recent kit inspection and the inspector’s signature 
(inspections are required every 3 months or less)

• A current St. John Ambulance first aid manual

• The WSIB's In Case of Injury poster.

A small version or sticker version of the WSIB poster can 
be used for service vehicles. It can be placed inside the 
lid of the kit or anywhere near it. (Call WSIB to order the 
posters or sticker: 1-800-387-0750.)

As well, a first aid kit must be provided for heavy 
construction and maintenance equipment that is operating 
at a distance away from the first aid station.

First Aid Kits

Every employer who employs five workers or less 
workers in any one shift at a worksite must provide and 
maintain a first aid station with a first aid kit containing 
the following (as a minimum):

• A current edition of a standard St. John Ambulance 
first aid manual

• 1 card of safety pins

• Dressings consisting of:

 – 12 adhesive dressings individually wrapped

 – 4 sterile gauze pads (3 inches square)

 – 2 rolls of gauze bandage (2 inches wide)

 – 2 field dressings (4 inches square) or 2 four-
inch sterile bandage compresses

 – 1 triangular bandage.

First Aid Requirements Regulation 1101

First Aid Station
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Every employer who employs more than five workers 
but no more than fifteen workers in any one shift 
at a worksite must provide and maintain a first aid 
station with a first aid kit containing the following (as a 
minimum):

• A current edition of a standard St. John Ambulance 
first aid manual

• 1 card of safety pins

• Dressings consisting of:

 – 24 adhesive dressings individually wrapped

 – 12 sterile gauze pads (3 inches square)

 – 4 rolls of gauze bandage (2 inches wide)

 – 4 rolls of gauze bandage (4 inches wide)

 – 4 sterile surgical pads suitable for pressure 
dressings individually wrapped

 – 6 triangular bandages

 – 1 roll-up splint and 2 rolls of splint padding.

First Aid Procedures

To ensure that an injured or ill worker receives appropriate 
and timely first aid treatment, an employer should have 
a written first aid procedure as part of their Health and 
Safety Program. It should cover the following:

• Mandatory reporting and recording requirements

• Provision of first aid kits

• Availability of trained first aid providers and training 
recertification

• Transportation to medical treatment

• Document posting requirements.

Resources and templates to help employers develop a first 
aid procedure are available on the Policy and Program 
Resources section of the ihsa.ca website.

Accidents and Injuries

No matter how small an injury appears, it should be 
reported to the employer. If making a WSIB claim, it 
may be difficult to prove that the injury was work-
related if it wasn't reported immediately. Also, reporting 
near misses and minor incidents can help employers 
and supervisors put protections in place to reduce the 
risk of more serious injuries.

Procedures for reporting accidents—and the type of 
accidents that must be reported—are spelled out in the 
green book. 

In all cases of injury, the EMPLOYER must do the 
following.

1. Make sure that first aid is given immediately, as 
required by law.

2. Record the first aid treatment or advice given to 
the worker.

3. Complete and give a Treatment Memorandum 
(Form 156) to the worker if health care is 
needed.

4. Provide immediate transportation to a hospital 
or a physician’s office, if necessary.

5. Submit an Employer’s Report of Injury/Disease 
(Form 7) and any other information that may 
be required to the WSIB within three days of 
learning of an accident.

6. Pay full wages and benefits for the day or shift 
on which the injury occurred if the worker is 
entitled to compensation for loss of earnings.

7. Notify the MLTSD, HSR and/or JHSC, and trade 
union as required by legislation.

The WORKER must do the following.

1. Promptly obtain first aid.

2. Notify the employer, foreperson, supervisor, and 
worker safety representative immediately of an 
injury requiring health care and obtain from the 
employer a completed Treatment Memorandum 
(Form 156) to take to the physician or the 
hospital. Failure to report promptly can affect 
your benefits and subject your employer to fines.

3. Choose a physician or other qualified 
practitioner with the understanding that 
a change of physician cannot be made 
without permission of the WSIB. The medical 
professional must submit a Health Professional’s 
Report (WSIB Form 8).

4. If an injury requires medical treatment, time 
off work, lost wages, or modified duties, file a 
Worker’s Report of Injury/Disease (WSIB Form 
6). Complete and promptly return all report 
forms received from the WSIB.

First Aid Stickers Available from IHSA

FIRST AID REQUIREMENTS

REMEMBER: Air conditioning and refrigeration 
workers should also have clean water available 
to rinse skin or eyes in case of contact with 
refrigerants, oils, and other chemicals. Confirm 
the first aid requirements in the safety data sheet 
(SDS) for the product.
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3 Personal Protective 
Equipment

Personal protective equipment (PPE) is designed to 
protect workers from physical dangers and/or health 
hazards. Equipment such as hard hats, safety glasses, 
and safety boots are designed to prevent an injury or 
reduce the severity of an injury if one occurs. Other 
PPE, such as hearing and respiratory protection, is 
designed to prevent illnesses and damage to the 
worker’s health. 

If the hazard cannot be eliminated, the next best 
solution is to control the hazard at the source or along 
the path. However, if that is not practicable, controls 
can be put in place at the worker.

Legal Requirements

Employers have a duty under the Occupational Health 
and Safety Act (OHSA) to provide their workers with 
the PPE prescribed by law (OHSA, s.25(1)). If workers 
take their own PPE to a job, the employer is responsible 
for making sure that workers use and maintain it.

Workers have a duty under the OHSA to wear or use 
the PPE required by the employer (s.28(1)(b)). In some 
cases, the law may not require PPE but the employer 

REMEMBER: PPE only provides protection. It 
reduces the risk but does not eliminate the hazard.

Hierarchy of Hazard Controls

has set additional health and safety standards for the 
jobsite, such as mandatory eye protection.

The construction regulation (O. Reg. 213/91, s.21) 
requires that a worker wear such protective clothing 
and use such equipment or devices "as are necessary 
to protect the worker against the hazards to which the 
worker may be exposed." It also requires that they be 
trained in the use and care of this equipment.

Legal requirements for PPE varies according to the 
individual, the job, and the site conditions. Consult the 
appropriate section of the construction regulation. Note 
that the regulations list minimum PPE requirements. For 
service work, additional protection may be required.

For example, section 9.1.2 of CSA Standard B52: 
Mechanical Refrigeration Code states that installation 
and service personnel working on a refrigeration 
system must be equipped with the PPE required by the 
jurisdiction where the system is located.

Make sure PPE has a marking or other indicator 
showing that it has met the CSA, ANSI, or NIOSH 
standard.

Types of PPE

Before starting a job, workers should have available 
and use the minimum PPE required by law. The 
employer’s health and safety policy may have additional 
requirements. In addition, there may be special 
circumstances known only to the client that require 
additional precautions. 

Always check with the employer or client for any 
in-plant procedures and health and safety policies.

Types of PPE commonly used by refrigeration and air 
conditioning workers include the following.

Face and Eye Protection

Eye protectors are designed to protect against impact 
(e.g., from flying objects), splash (e.g., from chemicals 
such as refrigerants and hydrochloric acid), and 
radiation (e.g., from visible and invisible light rays). 
Face shields can provide additional protection against 
electrical flashes and burns. Refer to CSA Standard 
Z94.3: Eye and Face Protectors for more information.

CHAPTER 2 PERSONAL PROTECTIVE EQUIPMENT
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Eye injuries are a common occurrence, so wearing eye 
protection should be mandatory. At a minimum, Class 
1A spectacles with side protection should be worn to 
protect against flying objects. If it's necessary to 
remove eye protection, do so in a safe location that is 
away from hazardous work areas.

Head Protection

Head protection must protect the wearer’s head 
against impact and small flying or falling objects and it 
must be able to withstand an electrical contact equal 
to 20,000 volts phase-to-ground. This means a CSA or 
ANSI Class E hard hat, Type 1 or Type 2. 

Class E indicates electrical protection. Type 1 and Type 
2 hard hats protect the top of the head. Type 2 hard 
hats also provide protection against side impact and 
penetration, which is why it is recommended for 
construction work. 

• Check that you have the 
proper type of hard hat. 
Classification may be 
stamped into the shell of 
the hat under the brim.

• Inspect your hard hat 
every day before use 
and replace damaged or 
worn hats and liners immediately. If it’s struck by an 
object, remove it from service and use another one.

• Always consult the manufacturer’s guide for use 
and care instructions of your hard hat. Also check 
the service life of your hard hat and replace if 
necessary.

• Never alter your hard hat by painting it or drilling 
holes in it. 

• Don’t store your hard hat in direct sunlight—it will 
age quicker and may become brittle.

• Use a hard hat with a chinstrap when working at 
heights or in windy conditions.

• A hard hat is normally worn facing forward. Only 
wear it in reverse if it has a reverse orientation mark 
and if the job, task, or work environment requires 
wearing it backward (e.g., when wearing a face 
shield or welding helmet).

Foot Protection

Protective footwear means CSA-certified Grade 1 
workboots, which have steel toes to protect against 
falling objects and steel insoles to prevent punctures at 
the bottom. This classification is identified by a 
triangular green patch with the CSA logo.

A white label with the Greek letter Omega 
means that the boot protects against 
electric shock under dry conditions 

• When fitting boots, allow for heavy 
work socks to be worn inside.

• Boots should provide ample “toe room” (toes about 
1/2 inch back from the front of steel box toe cap 
when standing with boots laced). 

• Clean your workboots regularly and check them for 
damage and wear and tear. Defective or worn out 
footwear will no longer protect your feet properly 
and must be replaced.

• Workboots should be fully laced (military-style 
lacing will allow them to be removed faster in an 
emergency).

• The majority of foot injuries are to the ankle. To 
help prevent them, use high-cut or medium-cut 
workboots. The higher cut helps support the ankle 
and provides protection from cuts or punctures to 
the ankle.

NOTE: Work conditions may require more than one 
pair of boots (e.g., if one pair gets wet) or may require 
different types of boots. Oil-resistant work boots are 
recommended for refrigeration workers.

Respiratory Protection

An air-purifying or supplied-air 
respirator may be required for 
certain jobs (e.g., when working 
with refrigerants or cleaning with 
hydrochloric acid). A worker who 
needs to wear a respirator must be 
trained in its care and use. 

REMEMBER: When working with a hazardous product 
such as refrigerant, refer to the WHMIS label and safety 
data sheet (SDS) for information regarding any PPE to 
be worn.

CSA Class 1A Spectacles with Side Protection

Reverse Orientation Mark

PERSONAL PROTECTIVE EQUIPMENT
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A fit test must be carried out before the worker uses 
a tight-fitting respirator for the first time. In addition, 
a seal check must be performed each time the worker 
puts on a tight-fitting respirator. When a tight seal 
is difficult to attain, consider using a powered air 
purifying respirator. Check the SDS for appropriate 
protection methods.

Hand Protection

Use appropriate protection to protect hands when 
handling hazardous materials or equipment. For 
physical hazards such as sharp edges, leather gloves are 
the best protection. Cotton or other materials do not 
stand up well and are recommended only for light-duty 
jobs. 

Vibration from tools and equipment can damage the 
hands and arms. Workers who use vibrating tools 
every day may develop hand-arm vibration syndrome 
(HAVS). Anti-vibration gloves are available from various 
suppliers.

Skin Protection

The skin needs protection against fire, electrical 
contact, chemical contact (e.g., refrigerants), ultraviolet 
(UV) radiation from the sun, welding radiation, and 
other hazards. 

Skin protection can include the following:

• Long-sleeved shirts and full-length pants

• Face protection (e.g., welding helmets)

• Sunscreen (SPF 15 or higher)

• Clothing that is flame-resistant and treated to 
provide UV protection (Cotton or wool fabrics are 
more flame-resistant than synthetic fibres.)

While flame-resistant (FR) PPE may be appropriate in 
some situations, it is not the same as arc-rated (AR) 
PPE, which protects against electric arc flash. 

Arc flash protection should include not only AR 
clothing but also eye protection, hand protection, 
hearing protection, and sometimes face protection.

Personal Fall Protection

A personal fall protection system is required where 
workers are at risk of falling and other forms of fall 
protection (e.g., guardrails) are not in place. 

Fall protection PPE for refrigeration workers can 
include:

1. A travel restraint system

2. A fall arrest system

The employer must ensure that a worker who may use 
a fall protection system is adequately trained in its 
use and given adequate oral and written instructions 
by a competent person (i.e., the worker must have 
successfully completed an approved working at heights 
(WAH) training course and received site-specific 
training from the employer). 

The employer must keep records of WAH training 
and make them available upon request. As well, the 
employer must develop written procedures for rescuing 
a worker whose fall has been arrested. 

Refer to Chapter 6: Fall Hazards and Controls for more 
information. 

Hearing Protection

Noise-induced hearing loss is the most common 
occupational disease suffered by construction workers 
in Ontario. It often happens gradually, so workers may 
not realize that loud noise from their job is damaging 
their hearing. By the time they do realize it, it’s too 
late—the damage is permanent and can’t be reversed. 

Exposure to excessive noise can also cause a disease 
called tinnitus, which is a constant ringing in the ears. In 
addition, the stress of being exposed to loud noise can 
cause high blood pressure and fatigue.

The Noise regulation (O. Reg. 381) requires employers 
to identify noise hazards in the workplace and take 
steps to protect workers from overexposure. It sets 
out a time-weighted average limit of 85 dBA of noise 
exposure over an 8-hour shift (dBA stands for decibels, 
which is a unit that measures the intensity of sound). 

Arc-rated Clothing and Accessories

Personal Fall Protection System
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The employer must determine sound levels associated 
with certain equipment or tools to make sure workers 
are not being overexposed. Measurements can 
be performed with a sound level meter. Also, the 
manufacturer may have provided noise levels for tools 
and equipment. 

If workers are exposed to levels above 85 dBA, 
the employer must consider using engineering and 
administrative controls to reduce noise at the source or 
along the path. 

Ways to control noise at the source can include:

• Renting or purchasing quieter equipment.

• Ensuring proper maintenance of equipment, which 
can reduce the amount of noise generated

• Turning equipment off when it's not needed.

Ways to control noise along the path can include:

• Setting up the workspace farther away from 
sources of loud noise

• Blocking noise from reaching workers by closing 
doors, working around corners, etc.

• Using sound-absorbing material to reduce noise 
levels.

If it is not possible to control noise at the source or 
along the path, the employer can consider using PPE 
such as hearing protection devices (HPDs) to control 
noise at the worker. 

If workers are provided with HPDs such as earplugs or 
earmuffs, the employer must select the proper devices 
based on the jobsite conditions and must provide 
adequate training and instruction on the care and use 
of the devices.

Even when noise lasts for only a few seconds, your 
hearing can be damaged if you aren’t using protection. 
For short duration tasks, consider using ear muffs, 
which don't take as much time to put on as ear plugs.

Make sure you choose a type of HPD that you can wear 
comfortably for long periods of time. Earplugs will be 
somewhat uncomfortable at first. However, within about 
two weeks the discomfort will disappear. 

When choosing HPDs, consider the following points:

• Noise exposure: Protect against the loudest noise 
possible with the equipment you operate or in the 
place where you work.

• Comfort: If the type you choose isn't comfortable, 
you won't wear it.

• Appearance: If you don't like how you look with the 
protection, you may not use it.

• Communication: Some hearing protectors actually 
make it easier to hear other people speaking in 
noisy places.

• Safety: You may feel isolated and unsafe if the 
protection is so high that you can't hear anything, 
including speech or warning sounds.

There are different sizes and styles of ear plugs, 
and one size doesn't fit everyone. Always follow the 
manufacturer’s instructions (usually on the package) 
on proper fitting techniques. An improper seal will not 
protect you against excessive noise. 

Here are some general instructions for inserting 
earplugs:

1.  Reach one hand 
around back of head.

2.  Pull ear upwards to 
straighten S-shaped 
ear canal.

3.  Insert plug with 
other hand according 
to manufacturer’s 
instructions.

Did you know? 

If you need to yell to be heard by someone who is two 
feet away, the noise probably exceeds 85 dBA and 
hearing protection is required.

Foam
Earplugs

Pre-
moulded 
Earplugs

Earmuffs Formable 
Earplugs

Custom-
Moulded 
Earplugs

Semi-
insert 

Earplugs

Types of Hearing Protection Devices

How to Insert Earplugs

Training is Required for Hearing Protection Devices
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4 Occupational Health 
Hazards

Hazardous materials in the workplace may cause 
occupational disease in the body at four main sites:

1. Where they enter the body—entry routes such as 
the lungs, skin, and intestines

2. In the blood that carries the hazardous materials 
throughout the body

3. In the central nervous system 

4. In the organs that have the ability to remove toxic 
agents from the body: (i.e., the liver, kidneys, and 
bladder—exit routes).

Under the OHSA, regulations such as Control of 
Exposure to Biological and Chemical Agents (O. Reg. 
833), Workplace Hazardous Materials Information 
System (WHMIS) (O. Reg. 860), and Designated 
Substances (O. Reg. 490 and 278) have been put 
in place to limit the amount of hazardous materials 
workers are exposed to on a jobsite.

Construction projects were previously exempt from 
following the chemical and biological regulation (O. 
Reg. 833). That exemption was removed in 2016. 

In addition, the new canada-wide WHMIS system 
(WHMIS 2015) is now in effect. All workplaces must 
have completed the transition to the new system by 
December 2018. 

Employers are required to maintain an inventory of all 
hazardous materials and physical agents that workers 
may encounter. This includes having a safety data sheet 
(SDS) for every hazardous product. The supplier, in 
turn, must provide SDSs that are updated within 90 
days of the supplier becoming aware of significant new 
data about the product. 

Copies of the SDSs should also be kept in an accessible, 
well-organized fashion in service vehicles. SDSs may 
be maintained in an electronic form if workers have 
free and ready access to them and know how to use 
the system. However, a paper-based backup should be 
maintained as well. 

Before working with a hazardous product, workers 
should read and become familiar with the SDS. It will 
specify information that is essential for safe handling 
and emergency response. This includes:

• Hazardous ingredients

• Preparation information hazardous ingredients

• Product information

• Physical data

• Fire or explosion hazard

• Reactivity data

• Toxicological properties

• Preventative measures

• First aid measures.

The types of hazardous materials most often faced by 
workers in the refrigeration and air conditioning trades 
include:

• Moulds

• Asbestos

• Refractory ceramic fibres

• Legionella bacteria

• Refrigerants

Moulds

Refrigeration workers may be exposed to moulds when 
handling or working around air filters, heat exchangers, 
humidifiers, air conditioning units, water sumps, 
perimeter heating and cooling units, and chronically 
wet areas. Mould colonies are usually visible as 
colourful, woolly growths. They can be any colour—red, 
blue, brown, green, white, or black. 

Moulds are microorganisms that produce thousands 
of tiny particles called spores in a process called 
“sporulation”. As part of its reproductive cycle, the 
mould sends out spores to procreate when it is 
disturbed. Spraying bleach or other compounds on 
the mould can also cause sporulation. Mould spores 
feed off dirt and moisture, both of which are present in 
heating, ventilation, air conditioning, and refrigeration 
(HVACR) systems.

The movement of air and the handling of contaminated 
material can release toxic spores into the air. These 
spores cause harmful health effects. However, not all 
exposed workers will develop symptoms. Once 
released, toxic spores must contact the skin or be 
inhaled before symptoms develop. 

SDSs of Hazardous Products Must Be Kept on SIte
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Health Effects of Mould

Exposure to toxic moulds may irritate the skin, eyes, 
nose, and throat, resulting in allergy-like symptoms 
such as difficulty breathing, a runny nose, and watery 
eyes. Other symptoms such as fatigue and headache 
have also been reported. 

Workers who are allergic to moulds could experience 
asthma attacks upon exposure. People with weakened 
immune systems are particularly susceptible to 
mould-related illness and should not work in mould-
contaminated areas.

Workers should know how to protect themselves 
against sporulation. Although there are no Ontario 
regulations that specifically address exposure to 
moulds, an employer must take every precaution 
reasonable in the circumstances for the protection of a 
worker (OHSA, s.25(2)(h)). 

Employers have a duty to instruct workers in the 
safe removal and handling of mould-contaminated 
material. Workers in turn have the duty to follow these 
instructions.

Mould Remediation
Where mould is observed, it should be left undisturbed 
if possible. Where the growth is extreme or must be 
disturbed, contact the employer for instruction. If the 
amount that will be disturbed is over 10 square feet, 
special remediation measures may be necessary. 

As a minimum, workers should wear a NIOSH-approved 
filtering facepiece respirator (N95) to prevent exposure 
to mould and dust. Whenever respirators are used in 
the workplace, a respiratory protection program should 
be implemented and workers must be fit tested to 
ensure the type of respirator they are using functions 
correctly. 

Workers may require gloves and full-body coveralls that 
are impervious to dust for protection against skin 
contamination. A drop sheet should be placed under 
the work area to collect any contamination before it 
escapes. Be careful not to bring contaminants on your 
personal clothing into your vehicle or home.

IHSA has developed a 
Mould Remediation Chart, 
which is also available as 
a poster. Order the Mould 
Remediation Chart Poster 
(P104) from the Products 
section of ihsa.ca

Designated Substances

Designated substances are those that have been 
targeted for special regulation by the MLTSD. Generally 
these substances are well-known toxic materials that 
present serious risk of illness.

Designated substances encountered by refrigeration 
workers include asbestos (in pipe insulation, building 
materials, etc.) and lead (from welding, torch cutting, 
soldering, brazing, and grinding). 

All workplace parties must be notified if any designated 
substances may be encountered on a project and 
proper precautions must be taken to protect workers. 
Before requesting tender, building owners must 
produce a report, based on laboratory tests or tests 
conducted previously, outlining any designated 
substances that may be in the building.

IHSA's report form 
Owner’s Duties: 
Designated Substances 
on Construction Projects 
(W130) is available to 
download from ihsa.ca.  
It is also available in 
French (W130F).

Asbestos

Asbestos refers to a group of 
naturally occurring minerals 
found in the earth. It was 
used widely in hundreds of 
applications because of its 
durability, fire-resistance, and 
insulating properties. Although 
asbestos usage has declined 
since the late 1970s, workers 
still encounter asbestos-
containing materials (ACM) in 
older buildings and equipment.

Removing, grinding, breaking, or even bumping up 
against ACM during your work can cause asbestos 
fibres to be released into the air. Inhaling asbestos 
fibres can cause several fatal diseases, which may not 
develop until many years or decades after exposure.

WARNING: Do not disturb, cut, or handle any 
material that may contain asbestos unless proper 
safety measures have been taken. Only certified 
workers can perform Type 3 asbestos abatement.

PPE for Mould Remediation
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In the industries covered by IHSA, more workers die 
from exposure to asbestos than any other occupational 
disease. WSIB data shows that 88% of all fatal 
occupational disease claims between 2010 and 2019 
by workers in IHSA member firms were for asbestos-
related diseases (see below).

• Asbestosis is a disease of the lungs caused by scar 
tissue forming around very small asbestos fibres 
deposited deep in the lungs. As the amount of scar 
tissue increases, the ability of the lungs to expand 
and contract decreases, causing shortness of breath 
and a heavier workload on the heart. Ultimately, 
asbestosis can be fatal.

• Lung cancer appears quite frequently in people 
exposed to asbestos dust. While science and 
medicine have not yet been able to explain 
precisely why or how asbestos causes lung cancer 
to develop, it is clear that exposure to asbestos 
dust can increase the risk of contracting this 
disease. Studies of asbestos workers have shown 
that the risk is roughly five times greater than for 
people who are not exposed to asbestos.

Cigarette smoking, another cause of lung cancer, 
multiplies this risk. Research has shown that the 
risk of developing cancer is at least fifty times 
higher for workers who smoke and are exposed to 
asbestos than for workers who neither smoke nor 
work with asbestos.

• Mesothelioma is a relatively rare cancer of the 
lining of the lungs, chest wall, and/or abdomen. 
While this disease is seldom observed in the 
general population, it appears frequently in groups 
exposed to asbestos.

• Other illnesses—Some evidence exists of an 
increased risk of cancer of the stomach, rectum, 
and larynx.

For more information about Asbestos, see Chapter 34 
in the Construction Health and Safety Manual (M029) 
and refer to the regulation Designated Substance—
Asbestos on Construction Projects (O. Reg. 278/05). 

IHSA has also developed 
Occupational Health Risks: 
Refrigeration Workers (W115) 
and Occupational Health Risks: 
Pipe Trades (W101), which 
includes prevention information 
for refrigeration workers and a 
diagnostic toolkit for physicians 
to encourage screening and 
facilitate early detection.

Refractory Ceramic Fibres
Materials made with refractory ceramic fibres (RCFs) 
have replaced asbestos as an insulating material 
in many specialized applications involving high 
temperatures. RCFs may be used in boiler rooms, 
power stations, furnace linings, gas turbines, heat 
shields, brake pads, or kilns. 

RCFs, also known as man-
made mineral fibres or 
synthetic vitreous fibres, are 
sold under such trade names 
as Fiberfrax®, Kaowool®, and 
Cer-Wool®. RCF material is 
usually manufactured as:

• Blankets

• Modules

• Boards

• Bulk

• Papers

• Felts.

Handling, cutting, or sawing RCFs without dust control 
can release significant amounts of fibre into the air. The 
most common short-term health effect is skin irritation. 
Other symptoms include coughing, sneezing, and 
temporary irritation of the eyes and nose. 

According to the International Agency for Research 
on Cancer (IARC), it’s possible that these fibres can 
also cause cancer. Experiments in animals have shown 
that RCFs can produce lung cancer, mesothelioma, 
and lung fibrosis after long-term inhalation of very 
high concentrations. But there has been no consistent 
evidence that workers exposed to RCFs are especially 
likely to develop these diseases.

IARC believes that RCF fibres remain in the body longer 
than glass fibres. This makes it more likely that may 
cause cancer and other respiratory diseases. For that 
reason, RCFs have been classified as a possible human 
carcinogen.

The employer must provide training on the work 
procedures for safely handling RCFs. Use work 
practices that minimize the generation of fibres 
wherever possible, such as: 

• Use work processes that minimize the generation 
of fibres. For example, use pre-formed products 
that require minimal cutting and handling, are fully 
encapsulated, and are the right size. 

• Keep products in their package as long as possible. 

• Lightly mist the product with water during removal 
or disposal. 

• If power tools are used for cutting or trimming, 
ensure they are equipped with effective dust 
collection systems. Otherwise, use hand tools. 

• Don’t allow insulating materials to fall freely from 
one level to another during removal operations.

• Wear the PPE provided by the employer. 

• Do not eat, drink, or smoke in the work area. 

• Always use clean water, soap, and individual towels 
to wash up before leaving the work area. 

• Do not use compressed air to clean up or blow dust 
off your clothing. 

Ceramic Fibre Blanket
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• Ensure that proper housekeeping, removal, and 
disposal procedures are followed to minimize the 
generation of fibres and dust.

• Remove scrap and dust at the end of each shift by 
wet sweeping or using a HEPA vacuum. 

• Place waste fibres carefully and directly in 
heavy-duty plastic bags. They should be sealed 
and disposed of in accordance with Ministry of 
Environment regulations.

• Always use a NIOSH-approved respirator. Ask your 
supervisor for the appropriate type of respirator 
and do a fit test before your first use. 

For detailed guidance on the handling procedures and 
appropriate PPE when working with RCFs, download  
IHSA’s Synthetic Vitreous Fibres (DS036) from ihsa.ca 

Lead

Lead is a very dangerous substance and a cause for 
great concern in the workplace. Exposure to lead is 
covered under the Designated Substances regulation 
(O. Reg. 490). 

HVACR workers can be exposed to lead and other 
dangerous chemicals when welding, soldering, or 
brazing pipes. Check the safety data sheet (SDS) for 
the welding filler and pipe/coating material to identify 
what may be contained in the welding plume.

Lead can enter the body through inhalation. When 
hands or clothing are contaminated by lead, it can also 
get onto food, drinks, and cigarettes and enter the 
body through the mouth. 

WARNING: If RCFs are exposed to temperatures 
greater than 1,000°C, their silica content changes 
into a dangerous form known as “cristobalite.” 
Special attention is needed to prevent exposure 
to silica, which is a designated substance.

Welding Fume May Contain Lead

Once inside the body, lead causes damage in many 
ways:

• Short-term exposure can cause abdominal pain and 
damage to the kidneys and brain.

• Long-term exposure can harm the blood, nervous 
system, kidneys, and reproductive organs. It can 
also raise the blood pressure and possibly cause 
cancer.

The most effective way to protect yourself from lead 
is to use work methods that minimize the amount of 
airborne lead.

• Use ventilation and air filtration where work on lead 
will take place.

• Use PPE (including respirators) when working with 
material that may contain lead.

• Keep lead off the hands and skin so that it is not 
swallowed. Decontaminate yourself and change out 
of work clothes at the end of the shift.

• Do not smoke, eat, or drink in areas where lead may 
be a hazard.

• When welding, check the SDS for the welding rod 
and other components for possible lead exposure.

For more detailed information about lead controls, see 
the MLTSD guideline Lead on Construction Projects.

Legionellosis

Legionella is a dangerous bacterium that thrives in 
stagnant water, such as groundwater lakes, rivers, 
ponds and man-made water systems. Legionella 
bacteria are transmitted in air and can mutiply in 
poorly maintained cooling towers, HVAC humidification 
systems, or improperly heated hot water tanks.

Workers who come in contact with legionella bacteria 
include HVAC maintenance technicians or installers, gas 
fitters, plumbers, and roofers. The primary route of 
exposure is inhalation. The bacteria are small enough to 
get into the deepest parts of the lungs—the same size 
as respirable silica dust or asbestos fibres.

Cooling Towers Can Be a Source of Legionella
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Exposure and infection due to legionella bacteria 
mainly cause two diseases: 

1. Legionnaires’ disease 

2. Pontiac fever. 

By far the more severe of those diseases is Legionnaires’ 
disease. It is a serious and sometimes fatal pneumonia-
like sickness accompanied by multiple organ 
dysfunction. It usually develops two to ten days after 
exposure.

The symptoms of Legionnaires’ disease include: 

• Cough 

• Fever and chills 

• Diarrhea 

• Confusion

• Pneumonia and organ failure in severe cases.

Pontiac fever is a mild flu-like illness that develops one 
to three days after exposure. Recovery usually takes 
place within two to five days without medical treatment. 
A healthy person exposed to legionella bacteria is far 
more likely to develop Pontiac fever than Legionnaires’ 
disease.

The average healthy worker has at low risk of getting 
Legionniare’s disease. Many people who are exposed to 
Legionella bacteria do not get sick. However, instances 
of Legionnaire’s disease are under-reported. The people 
who get sick are often unaware that they have been 
infected by legionella.

Risk factors that increase the likelihood of getting the 
disease are:

• Male

• Older than 65

• Smoker

• Diabetic

• Chronic obstructive lung disease

• Heart disease 

• Kidney disease 

• Cancer

• Weakened immune systems (from AIDS, organ 
transplant, etc.)

There are two major guidelines for avoiding legionella:

1. Minimizing the Risk of Legionellosis Associated with 
Building Water Systems (ASHRAE)

2. Legionellosis—Guidelines: Best Practices for 
Controlling Legionella. (CTI)

Workers should take extra precautions when working 
in infected “hot zones” or near cooling towers, 
humidification systems, hot water tanks, or similar 
equipment. 

Recommended control measures include:

• Periodic system inspection and maintenance

• Increased heat and shock treatments with chlorine 
bleach

• Chemical biocides

• Cleaning

• Documentation.

Workers should also follow these safe work procedures: 

• Find out if the water system is maintained in 
compliance with one of the two standards for 
controlling legionella (ASHRAE or CTI).

• Avoid stagnant water that has a film on it or do not 
disturb (i.e., splash or spray) it.

• Wash your hands with soap and water, or use an 
anti-bacterial hand sanitizer before eating, drinking, 
smoking, or leaving the worksite.

• Use PPE such as

 – Leather gloves when handling equipment

 – Rubberized gloves when using biocides or 
bleach

 – A NIOSH-approved N-100 full-facepiece 
respirator if there are suspected cases of 
Legionnaires’ disease or if the system could 
have significant contamination

 – A NIOSH-approved N-95 respirator if there is a 
possibility of exposure (e.g., if the water system 
hasn’t been maintained, if there is stagnant 
water around that will be disturbed, or if indoor 
air-quality problems have been reported). An 
N-95 respirator should be optional to workers 
even if the possibility of exposure is slim.

Refrigerants

HVACR work will involve using, handling, and 
transporting a variety of refrigerants. Many of these 
can do damage not only to the health of workers 
but also to the environment. All refrigerants can be 
hazardous, but among the most hazardous are carbon 
dioxide (high pressure), hydrocarbons (flammable), 
halocarbons, and ammonia.

Halocarbons include chlorofluorocarbons 
(CFCs), hydrochlorofluorocarbons (HCFCs), and 
hydrofluorocarbons (HFCs). Because these chemicals 
contribute to climate change, their use is regulated by 
O. Reg. 463/10: Ozone Depleting Substances and other 
Halocarbons under the Environmental Protection Act.

Health Hazards of Refrigerants

All refrigerants present some degree of health risk if 
not used with care and respect. Refrigerant cylinders 
and containers are designed and manufactured 
for specified maximum pressures, contents and 
temperatures. Increases over any of these maximums 
may result in leaking or bursting.
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The hazards of refrigerant gases commonly used by 
HVACR workers relate to:

1. Pressure

2. Temperature

3. Chemical properties.

Refrigerants can injure workers in these ways:

• Displacement of oxygen, 
leading to suffocation 
(refrigerants are 
generally heavier than 
air)

• Toxic effects from 
refrigerant vapours

• Decomposition products 
resulting from contact 
with flames or hot 
surfaces, including 
hydrochloric or 
hydrofluoric acid (very 
irritating to respiratory 
system and eyes) 

• Narcotic effects such as headaches, dizziness, and 
intoxication 

• Cardiac sensitization (Exposures to high 
concentrations of CFC, HCFC, and HFC refrigerant 
vapours can leave the heart vulnerable to cardiac 
stimulants. Reaction can be sudden and fatal.)

• Liver damage (reported among workers using 
HCFC–123 over long periods)

• Tissue freezing on contact with liquid refrigerant or 
with clothing saturated by liquid refrigerant

• Solvent action of liquid refrigerant in removing oils 
from skin and leaving skin dry and cracked 

• Corrosive attack on sensitive tissues such as eyes.

Proper Use of Refrigerants

• Never force connections on refrigerant cylinders 
that do not fit. Contact the supplier regarding 
proper valves, fitting, and other components.

• Never stack relief valves.

• Never let cylinders drag, slide, drop or strike 
anything, including each other.

• Check for signs of damage or excessive wear 
before filling cylinders.

• Do not refill disposable refrigerant cylinders.

• If refrigerant gets on skin or in eyes, wash it off 
immediately with water to prevent burns and 
frostbite. If it gets on clothing, remove them 
immediately.

• Work in places with adequate ventilation in case 
refrigerants are accidentally released into the air.

Leaking Cylinders Can 
Displace Oxygen

Proper Storage of Refrigerants

• Store refrigerants in a designated area clearly 
identified, free of obstruction, and accessible only 
to trained and authorized personnel.

• Store refrigerants in a clean, cool, well-ventilated 
area away from flammable materials, heat, and 
ignition sources.

• Protect refrigerant cylinders from temperature 
extremes. Follow the supplier’s advice regarding 
storage temperatures. For example, never expose 
cylinders to temperatures above 52°C. 

• Protect the cylinders from sunlight and physical 
damage. 

• Whether cylinders are full or empty, keep the valves 
closed with the cylinder caps secured.

• Check the compatibility of refrigerants with other 
compressed gases stored in the same area.

• Keep cylinders in an 
upright position and 
secured to a solid 
structure. 

• Keep appropriate fire 
extinguishers and 
clean-up equipment 
in the storage area. 

• Inspect all cylinders 
for proper labelling. 

• Inspect them 
periodically for leaks.

• Follow the ventilation 
requirements 
outlined in the 
Mechanical 
Refrigeration Code 
(B-52).

Fluorocarbon Refrigerants

Because of their high global warming potential, 
fluorocarbons are being phased out of new equipment 
in favour of alternative refrigerants such as ammonia, 
hydrocarbons, and carbon dioxide. However, HVACR 
technicians may still encounter fluorocarbons when 
servicing older commercial equipment. 

If fluorocarbons are encountered, refer to O. Reg. 
463/10: Ozone Depleting Substances and other 
Halocarbons for the legal requirements of servicing 
this kind of equipment. Properties of fluorocarbon 
refrigerants that workers should be aware of include:

• Flammability—Generally, none of the fluorocarbon 
refrigerants are flammable or explosive. However, 
you should check the SDS to be certain.

• Density—Fluorocarbon vapours are several times 
heavier than air. Ventilate areas where high 
concentrations may collect and displace oxygen. 

Store Cylinders Upright
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• Toxicity—Toxicity is usually low under normal 
handling and usage. However, upon contact 
with open flames or hot surfaces, fluorocarbon 
refrigerants can decompose into toxic gases that 
have a sharp, obvious odour and can corrode metal 
in equipment and cotton in clothing. All personnel 
should leave the area until the air is cleared with 
forced-air ventilation. Check the SDS for emergency 
procedures.

• Handling—Do not vent fluorocarbon vapours or 
allow fluorocarbon liquids to run into floor drains. 
Use an appropriate leak detector or soap solution 
to locate leaks. If a leak is detected, shut off the 
cylinder valve and make corrections. Fully close 
valves when not in use. NOTE: Liquid contact with 
eyes or skin may cause burns.

Fluorocarbon Hazards and Safeguards

Condition Hazard Safeguard

Vapours may 
decompose on 
contact with 
flame or hot 
surfaces.

Inhaling 
decomposing 
products can 
be fatal.

• Avoid contact with 
flame or hot surfaces. 

• Use fans or blowers to 
improve ventilation. 

• In confined spaces, 
use lifelines and wear 
SCBA.

Vapours are 
over three 
times heavier 
than air. High 
concentrations 
may accumulate 
in low places.

Inhalation of 
concentrated 
vapours can 
be fatal.

• Vent refrigerant 
outdoors.

• Use fans or blowers to 
improve ventilation. 

• In confined spaces, 
use lifelines and wear 
SCBA.

Deliberate 
inhalation 
to produce 
intoxication.

Can be fatal. Education in health and 
safety risks.

Some 
fluorocarbon 
liquids remove 
natural oils from 
skin.

Skin irritation 
and dryness. 
Possible 
absorption 
through skin.

Gloves and protective 
clothing made of 
polyvinyl alcohol or 
neoprene.

Liquids with 
lower boiling 
points may be 
splashed:

On skin Freezing of 
skin.

Gloves and protective 
clothing made of 
polyvinyl alcohol or 
neoprene.

In eyes Freezing, 
burns, and 
impairment 
or loss of 
sight

Wear goggles for 
chemical splash. In the 
event of contact, flush 
eyes 15-20 minutes 
with running water. Get 
medical attention.

Contact with 
highly reactive 
metals.

Violent 
explosion 
may occur.

Test proposed systems 
before use. Take 
appropriate precautions.

Ammonia Refrigerants

Anhydrous ammonia is a gas under atmospheric 
pressure but is compressed to a liquid for handling. 
Breathing ammonia vapour can damage the mucous 
membranes and lungs. Contact with ammonia liquid or 
concentrated vapour can cause burns and blindness. 

It is important to continuously monitor the levels of 
ammonia exposure with a testing device that provides 
accurate, ongoing readings and alarms. Odour alone 
cannot indicate exposure or potential health impact.

The concentration of ammonia that is immediately 
dangerous to life and health (IDLH) is 300 parts per 
million (ppm). The short-term exposure limit (STEL) is 
35 ppm and the time-weighted average exposure limit 
(TWA) is 25 ppm. 

Physiological Effects of Ammonia Exposure

Parts Per 
Million (PPM) Percent General 

Effect Exposure Period

1 to 5 0.0005

Odour 
detectable 
by most 
persons

Prolonged, 
repeated 
exposure 
produces no 
injury.

25 0.0025

Possible 
irritation of 
eyes and 
throat

Maximum 
allowable 
concentration for 
8-hour working 
exposure.

35 0.0035
Irritation of 
eyes, nose 
and throat

Maximum 
allowable 
concentration for 
15 minutes.

Over 300 0.05

Immediately 
dangerous 
to life and 
health (IDLH)

No allowable 
exposure - may 
be fatal after a 
short time.

Use a Soap Solution to Check Cylinder for Leaks
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Follow these safe handling procedures when working 
with ammonia refrigerant:

• Store ammonia cylinders in an upright position and 
secure them in place.

• Wear approved goggles or faceshield, protective 
gloves, and cotton clothing. 

• When working in refrigeration and mechanical 
rooms, wear an apron, pants, and a slicker made of 
rubber or other material impervious to ammonia.

• Make sure that connections, regulators, gauges, 
hoses, and other components are designed and 
stamped for use with anhydrous ammonia.

• If ammonia vapour leaks between the stem and 
packing nut on opening, close the valve, then 
tighten the nut by turning it counterclockwise. 
Reopen valve. If leaking persists, exit the area 
immediately and travel upwind of the leak. Contact 
the supplier for further instruction.

• Never use compressed ammonia gas where the 
cylinder can be contaminated by feedback unless 
the cylinder is protected by suitable check valves.

• Before maintenance or repair operations, make 
sure all ammonia is out of the system, including 
compressors, condensers and accumulators.

• Wherever possible, stand upwind during any 
ammonia transfer operation.

• Wherever refrigerants are used, any appliance 
producing an open flame must have the flame 
enclosed and vented outdoors.

WARNING: Use the proper refrigerant or gas for 
pressure testing (i.e., do not use fluorocarbons or 
CO² to test an ammonia system, or vice versa).

Classifications of Refrigerants

Refrigerants can be classed by toxicity and 
flammability according to the following system (from 
ASHRAE Standard 34).

In
cr

ea
si

ng
 F

la
m

m
ab

ili
ty

Safety Group

A3 B3

A2 B2

A2L* B2L*

A1 B1

Lower Toxicity Higher Toxicity

No Flame 
Propagation

Higher 
Flammability

Lower 
Flammability

Increasing Toxicity

*A2L and B2L are lower flammability refrigerants with a 
maximum burning velocity ≤ 10 cm/s
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5 Emergency Response 
Planning

An emergency is an unplanned event that has the 
potential to:

• Harm the life, health, or safety of a person

• Damage public property

• Damage the environment.

Ontario’s construction regulation (O. Reg. 213/91) 
requires the constructor to:

• Establish written emergency procedures at the 
project and ensure they are followed (s.17(1))

• Ensure the procedures are posted in a conspicuous 
place at the project. (s.17(3))

• Ensure that every worker at the project has ready 
access to a telephone or other system of two-way 
communication. (s.18).

While the constructor establishes written emergency 
response procedures for a construction project, the 
employer/client or the equipment/building owner 
establishes them for an industrial maintenance project.

An employer with service vehicles should have, as a 
minimum, a written generic emergency response policy 
that can be applied and followed. Any site-specific 
emergency plan and the generic plan from the service 
worker's employer should both be reviewed so they 
complement each other.

All workers on a site must be familiar with existing site 
policies and procedures before starting work. These 
procedures will guide the response to any emergency 
situation that arises.

Emergency response procedures should be reviewed 
periodically to make sure any changes to working 
conditions are dealt with and contact information is 
updated.

Emergency Response Plan

Every project needs an emergency response plan 
before work begins. If something goes wrong, it is 
important that everyone be prepared.  

A quick and efficient response to an emergency will:

• Prevent the present situation from getting worse 

• Protect workers and the public from further danger 
and injury 

• Provide first aid to injured workers 

• Protect material and equipment from further 
damage 

• Isolate and secure the area to ensure that nothing is 
disturbed.

An effective plan must take the following items into 
consideration:

1. Assessment/Hazard Identification

2. Emergency Resources 

3. Communication Systems 

4. Administration of the Plan 

5. Emergency Response Procedures

6. Communication of the Procedures 

The type and location of 
emergency communication systems 
must be posted on the project. 
Emergency phone numbers and 
the site address/location should 
be posted beside all site phones. 
IHSA’s Emergency Response 
Poster (P103) can be used to 
record this and other information.

Remember: Calling 911 by itself 
is not an emergency response 
plan. A plan should involve reducing the risk of further 
injuries and taking into consideration such things as:
• Proper access for emergency responders and 

vehicles
• The need to move a worker, if necessary, to a place 

where they can be attended to by emergency 
responders

• Designating a person to be in charge of the 
situation during an emergency.

Post Emergency Procedures in a Conspicuous Place

CHAPTER 5 EMERGENCY RESPONSE PLANNING
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Chemical Leaks

Given the extreme dangers of chemicals such as 
ammonia, the emergency plan must cover what to do in 
the case of chemical spills and leaks. These emergency 
procedures must be made known to personnel before 
starting work.

At a minimum, your emergency response plan should 
include the following procedures:

• If you feel that your life or the lives of others may 
be in danger during a chemical leak, follow these 
procedures: 

 – Leave the area immediately and use the 
emergency response procedure as a guide.

 – Restrict access to the area.

 – Notify those in the surrounding areas.

 – Notify your supervisor or employer and the 
client. Don’t forget to inform your contact if 
you’re working alone.

• Where there is no immediate threat to life and the 
situation is under control, the HVACR mechanic 
on site should take action to prevent or minimize 
any adverse effects to persons, property, and the 
environment. Where it is practical and safe to do 
so, ensure that the following actions are taken:

 – Shut off the source of the leak, isolate and 
restrict access to the area, and identify the 
location of the leak.

 – Notify all personnel in surrounding areas and 
evacuate if necessary. Always try to stand 
upwind of the leak.

 – Notify your supervisor or employer and the 
client. Do not forget to inform your contact if 
you are working alone.

 – Wear adequate personal protective equipment.

 – Extinguish or remove all ignition sources and 
ventilate the area.

 – Notify the applicable municipal or provincial 
authority if the release is reportable or could 
adversely affect the environment.

 – Dam or divert any water runoff to minimize the 
spread of contamination. 

Unforeseen Departures

Not all incidents result in emergencies. A minor injury, 
illness, or other situation may require a worker to leave 
the worksite as soon as possible. As a minimum, the 
emergency plan should include the following steps to 
address unforeseen departures:

1. Get first aid treatment immediately, if required.

2. Notify your supervisor or employer and the client 
about the situation. Don’t forget to inform your 
contact if you are working alone.

Emergency Procedures

1
STAY CALM
DO NOT PANIC. Your 
behaviour can influence 
others so staying calm 
will help the emergency 
response.

2
TAKE COMMAND
Call—or delegate 
someone to call—
emergency services (911) 
immediately and explain 
the situation. Assign 
someone to meet and 
direct the ambulance to 
the location.

3
ASSESS THE SITUATION
Use extreme caution 
when approaching the 
scene to avoid being 
injured yourself. Try to 
determine what happened 
and what the emergency 
is. Try to eliminate or 
control the cause of the 
emergency to prevent 
further danger to the 
injured worker, to others, 
or to the property. Give 
first aid as soon as 
possible.

4
PROVIDE PROTECTION
Safeguard the area to 
protect others from 
being injured and prevent 
further losses. You may 
be called upon to help 
divert traffic, suppress 
a fire, prevent objects 
from falling, or shut down 
equipment or utilities.

5
PRESERVE THE SCENE
Do not disturb anything 
except to save a life, 
relieve suffering, or 
prevent immediate or 
further losses. Barricade, 
rope off, or post a guard 
at the scene to make sure 
that nothing is moved 
until the authorities 
have completed their 
investigation.

6
FOLLOW PROCEDURES
Follow the procedures 
outlined in your 
company’s emergency 
response plan. Ensure 
that senior management 
is informed. They can 
contact the proper 
authorities, notify 
relatives, and begin the 
procedures for reporting 
and investigating the 
incident.

EMERGENCY RESPONSE PLANNING
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3. Take steps to ensure that the condition of the work 
area or any equipment that is left at the site will not 
endanger workers, the public, or property.

4. Ensure that no leaks can occur in your absence.

5. Secure the work area to prevent hazards to other 
personnel.

Fire Emergencies

If a fire breaks out in the workplace, it is important to 
know what kind of fire extinguisher to use and how to 
use it. Extinguishers are classified according to their 
capacity to fight specific types of fires.

Class A—For fires involving 
ordinary combustible 
materials (e.g., wood, paper, 
plastics, textiles) and where 
a quenching, cooling effect is 
required. 

Class B—For fires involving 
flammable liquid or gas 
(e.g., oil, gasoline, propane, 
solvents) and where flame 
interruption by oxygen 
depletion is required.

Class C—For fires involving 
energized electrical sources 
(e.g., wires, electrical panels) 
and where the extinguishing 
agent cannot be a conductor 
of electricity.

Class D—For fires involving combustible metals (e.g., 
magnesium, titanium, sodium, potassium) that can react 
violently with water, air, or other chemicals.

Class K—For fires involving cooking media (e.g., fats, 
grease, and oils) at commercial cooking sites, such as 
restaurants.

Fire extinguishers must always be:

• Visible and marked

• Easily accessible

• Well-maintained

• Refilled or replaced immediately after use.

They must be inspected for defects or deterioration 
once a month by a competent worker who records the 
date on the tag.

Extinguishers have a very short duration of discharge—
usually less than 60 seconds. Be sure to aim at the base 
of the fire.

HVACR service trucks should carry at least a 
10BC-rated extinguisher. On a construction project, 
a 4A40BC-rated extinguisher as a minimum must be 
available (O. Reg. 213/91, s.53).

Working at Heights Rescue Procedures

If a worker is involved in a fall that has been arrested, 
it’s important to get them to a safe place as quickly 
as possible without causing further injury or putting 
rescuers at risk. 

The construction regulations (O. Reg. 213/91, s.26.1(4)) 
requires that before workers use any fall arrest system 
on a project, the employer must develop written 
procedures for the rescue of a worker whose fall has 
been arrested.

Some of the reasons why a 
suspended worker should be 
rescued quickly are listed below.

• The worker may have been 
injured during the fall and 
may need medical attention.

• The event that led to the fall 
may have created additional 
dangers that need to be 
dealt with right away. 

• The worker may panic if left 
hanging for a long time.

• The worker may develop 
suspension trauma if left 
hanging in a safety harness 
for too long.

In many cases, the rescue plan 
can be simple. An elevated work 
platform can be used to reach 
suspended workers and get them 
down safely. In other cases, it makes more sense to haul 
the worker back up to the level from which they fell or 
pull the worker in through a nearby window or other 
opening. 

Sometimes the rescue may be more complicated. It 
may require specially trained and equipped rescue 
workers from the local fire department. Aerial ladder 
trucks or other high-reach equipment may be 
necessary. In extreme cases, the fire department may 
use rappelling techniques to reach trapped workers and 
lift or lower them to a safe place.

Any off-site rescue services that might be needed 
should be contacted in advance and arrangements 
made to familiarize them with the project. 

Do Not Leave 
a Suspended 

Worker Hanging

EMERGENCY RESPONSE PLANNING
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Every worker who may need to use a fire 
extinguisher must be trained in its use. (O. Reg. 
213/91, s. 52)
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Create a rescue plan that is specific to your jobsite and 
covers the different types of fall-related rescues that 
may be necessary. The plan should cover the on-site 
equipment that you will use, the personnel who will use 
it, and the procedures for different types of rescue.

Once the written plan is developed, ensure that:

• Everyone on site is aware of the rescue plan

• Equipment and other resources are available.

Did you know?
There are differences between equipment from 
different manufacturers as well as from different 
product lines from the same company. Emergency 
training must cover the same equipment that each 
worker will be using. 

EMERGENCY RESPONSE PLANNING

For more information on developing emergency 
response plans, refer to Chapter 2: Emergency 
Procedures in the Construction Health and Safety 
Manual (M029). It includes sample fall rescue 
procedures and an Emergency Response Planning 
Checklist. It is available to download from the 
Tools and Resources section of ihsa.ca
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6 Fall Hazards
Falls are the number one cause of critical injuries and 
deaths of Ontario workers on construction sites. Most 
fall-related incidents are the result of fall protection 
methods and equipment being used improperly or not 
at all.

Fall protection must be used where a worker may be 
exposed to any of the following hazards (O. Reg. 213/91, 
s. 26):

• Falling more than 3 m (10 ft)

• Falling more than 1.2 m (4 ft) if the work area 
is used as a path for a wheelbarrow or similar 
equipment

• Falling into operating machinery

• Falling into water or another liquid

• Falling into or onto a hazardous substance or 
object

• Falling though an opening on a work surface.

The best option to 
prevent falls is to install 
guardrails. However, 
before guardrails are in 
place, or if they have to 
be removed temporarily, 
workers must be 
protected by another 
means of fall protection 

If it is not practical 
to install guardrails, 
workers who may be 
exposed to a fall hazard 
must be protected by 
the highest-ranked 
method of fall protection that is practical (O. Reg. 
213/91, s. 26.1(2)). Ranked in order, these methods are:

Fall Prevention Systems

1. Travel restraint system – This lets a worker travel 
just far enough to reach the edge of a work 
platform but not far enough to fall over it. Fall 
prevention also involves 

• The proper use of access equipment such as 
ladders, scaffolds, and elevated platforms

• Protective covers over floor and roof openings

• Warning barriers and bump lines.

Fall Arrest Systems

2. Fall restricting system – This is designed to limit 
a worker’s free-fall distance to 0.6 m (2 ft). 

3. Fall arrest system – This prevents a falling worker 
from hitting the ground or any object or level 
below the work. 

4. Safety net – This is a net that is installed below a 
work surface where a fall hazard exists to catch 
workers if they fall.

Before workers use any fall arrest system on a project, 
the employer must develop written rescue procedures 
(see previous page). Regardless of which fall protection 
method is used, the system and its components must 
meet the requirements of the OHSA and applicable 
regulations as well as any national standards (i.e., they 
must be CSA approved).

Mandatory Working at Heights Training

In 2015, Ontario introduced a new Working at Heights 
(WAH) Training Standard and made changes to the 
health and safety legislation in order to reduce the 
number of fall-related injuries and fatalities. New 
training requirements for WAH came into effect with 
the Occupational Health and Safety Awareness and 
Training regulation (287/13).

Employers must ensure that workers complete a 
working at heights training course if they might use a 
method of fall protection on a construction site. This 
WAH course must be approved by the Chief Prevention 
Officer (CPO) of Ontario.

The employer must keep a record of this training. They 
must also ensure workers complete a WAH refresher 
course every three years.

In addition, employers must ensure that their workers 
receive the following:

• Site-specific training on the fall hazards they will 
encounter

• Site-specific training on the fall protection 
equipment and procedures they will use

• Adequate oral and written instructions by a 
competent person on site.

To meet these requirements, employers should 
ensure that the site supervisor conducts a Job Safety 
Analysis/Hazard Assessment and develops a Fall 
Protection Work Plan. The supervisor should review 
the results of the JSA/JHA and the requirements of the 
FPWP with workers on the site.

IHSA has developed templates to help you develop 
these resources. Visit the Fall Prevention and Working 
at Heights topic page at ihsa.ca

Supervisors Should Develop a Fall Protection Work Plan 

CHAPTER 6 FALL HAZARDS
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Ladders

Falls from ladders are common to all trades and 
pose one of the most serious safety problems in 
construction. For Rate Group 707: Mechanical and 
Sheet Metal, over 50% of lost-time injuries (LTIs) caused 
by falls to a lower level involve a ladder.*

The major causes of ladder injuries are:

• Ladders are not held, tied off, or otherwise secured. 

• Weather conditions cause rungs or steps to 
become slippery.

• Workers do not position themselves properly on 
ladders (i.e., they lean out too far).

• Ladders do not have secure footing at the base or 
are placed at improper angles.

• Ladders are defective.

• High winds cause ladders to topple.

• When near electrical lines, ladders are carelessly 
handled or improperly positioned.

• Ladder stabilizers are not used when needed.

• Workers do not grip ladders properly (i.e., maintain 
3-point contact) when climbing up or down.

Always consider and plan for the safest way to do 
work that cannot be done from ground level or from 
the finished floor of a building or structure. In some 
cases, the safest way may be to use a ladder.  However, 
when when working at heights, it’s important to first 
consider whether scaffolding, work platforms, or 
powered elevating work platforms (PEWPs) are a safer 
alternative. 

If it is determined that a ladder will be used, then a risk 
assessment of the ladder work should be done. (See 
Hazard Risk Assessment for Ladder Use on page 6-5.)

Vertical Access Ladders 

Ladders permanently 
fixed to buildings or other 
structures are designed for 
servicing those structures 
after construction is 
complete. These ladders 
can present unknown 
hazards and must be 
inspected before use. For 
example, older ladders may 
have deteriorated or may 
not comply with current 
regulations.

According to the 
construction regulations, 
an access ladder fixed in 
position must:

• Be vertical

• Have rest platforms at no more than 9-m (29.5-ft) 
intervals

• Be offset at each rest platform

• Have a safety cage if the ladder extends more than 
5 m (16 ft) above grade, floor, or landing. This cage 
must begin no more than 2.2 m (7 ft) above the 
grade, floor, or landing and continue at least  
90 cm (3 ft) above the top landing with openings 
to access rest platforms or the top landing.

• Have side rails that extend 90 cm (3 ft) above the 
landing

• Have rungs at least 15 cm (6 in) from the wall and 
spaced at regular intervals.

• Have an adequate landing surface that is clear of 
obstructions at the top and bottom 

• Not have defective or loose rungs 

• Not be used in an elevator shaft or a similar 
hoisting area.

(O. Reg. 213/91, s. 84(1))

In addition to the regulations, a fixed vertical access 
ladder must comply with the Ontario Building Code:

• Expansion anchors must not be used in masonry 
walls. Through-bolted connections or equivalent are 
required in masonry walls.

• Anchor bolts should have a minimum diameter of 12 
mm (1/2 in) with a maximum spacing of 3 m  
(10 ft).

• There should be two means of anchoring the top of 
the ladder.

Do not use a vertical access ladder if it shows signs 
of deterioration or damage such as loose or missing 
bolts, excessive corrosion, cracks, or general lack of 
maintenance. Be aware that expansion anchors can pull 
out and rungs or side rails may be defective and fail 
under your weight.

*According to WSIB LTI statistics from 2015-17.

Always Maintain 3-point Contact on a Ladder

FALL HAZARDS
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If you have doubts about the condition of a fixed 
ladder, use an alternate means of access such as 
an extension ladder. Report unsafe ladders to your 
employer and/or client.

For more technical specifications on vertical access 
ladders, refer to Fixed Access Ladders: Engineering 
Data Sheet 2–04 available on the Ontario Ministry of 
Labour, Training and Skills Development website  
(www.ontario.ca/labour).

If there is a risk of falling 
more than 3 m (10 ft) 
from a vertical ladder, a 
body harness and lifeline 
(or a body harness and 
channel lock device as 
pictured) should be used 
by workers climbing up 
and down or working from 
the ladder.

Portable Ladders

Portable ladders are those that can be easily moved or 
carried. Although they are available in different types 
and various grades, only ladders that meet the design, 
performance, test, and marking requirements of a 
Grade 1, Grade 1A, or Grade 1AA ladder as per the CSA 
Standard Z11-12: Portable Ladders should be purchased 
and used. 

The type of ladder used should be compatible with the 
degree of rough usage expected on-site (e.g., heavy-
duty ladders or higher for construction purposes). 

A stepladder is a self-supporting portable ladder that 
is not adjustable in length, has flat steps and a hinged 
back, and whose back section is either a single ladder 
or other supporting device. Since it doesn’t require a 
wall for support, it can be used in the centre of a room 
or work area.

Types of Portable Ladders

Straight 
Ladder

Extension
Ladder

Hooked 
Ladder

or 
"Catwalk"

Sectional
Ladder

Other types of self-supporting ladders are platform 
ladders, trestle ladders, and extension trestle ladders. 
In addition to the standards of sound construction and 
reliable service that should apply to all ladders used 
on site, the primary consideration with these ladders is 
that they have strong spreader arms that lock securely 
in the open position.

Each type can be used for a specific purpose. For 
example, trestle ladders have a “double front” that 
allows two workers to climb at the same time (one per 
side). An extension trestle ladder has a middle section 
that can be adjusted vertically. Two extension trestle 
ladders, placed side-by-side, can support a scaffold 
plank, creating a stable work platform.

Take the following precautions when working with 
portable ladders:

• Check the ladder for defects at the start of a shift, 
after it has been used in another location by other 
workers, or after it has been left in one location for 
a lengthy period of time.

• Ensure the areas surrounding the base and top of 
the ladder are clear of trash, materials, and other 
obstructions. Most incidents occur when getting on 
and off the ladder.

• Secure the base of the ladder against accidental 
movement. All portable ladders should be equipped 
with non-slip feet. You can also nail a cleat to the 
floor or otherwise anchor the feet or bottom of the 
side rails.

• Set up the ladder on a firm, level surface. Use a 
mud sill if the base is resting on soft, uncompacted, 
or rough soil.

• Tie off the top of the ladder or otherwise secure 
it to prevent any movement. (At an industrial 
workplace, one worker can hold the base of the 
ladder to secure it.)

• Always maintain three-point contact and face the 
ladder when climbing up and down.

Types of Self-supporting Portable Ladders

Plaform
Ladder

Extension Trestle
Ladder

Step Ladder

Trestle Ladder

Locked

FALL HAZARDS
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• Follow the company policies for safe ladder use.

• Refrigeration and air-conditioning workers should 
use ladders made of non-conductive material (e.g., 
fibreglass) because of possible electrical hazards.

• Unless suitable barricades have been erected, do 
not set up ladders in passageways, doorways, 
driveways, or other locations where they can be 
struck. 

• If a ladder is used for access from one work level to 
another, ensure the side rails extend a minimum of 
900 mm (3 ft) above the landing. Install grab rails 
at the upper landing so that a worker getting on 
and off the ladder has secure handholds.

• Do not paint wooden ladders. This can hide defects.

• Ladders transported on the top or side of vehicles 
should be supported and secured in proper racks 
to withstand braking and bumps. Check the 
ladder regularly for damage to the ladder where it 
contacts supports.

• Nothing should be piled on ladders when they are 
being stored or transported.

• Ladders are not designed to be used horizontally 
as work platforms even if they are covered with 
plywood.

• Before setting up straight or extension ladders, 
check the area for overhead powerlines.

• Set up all straight or extension ladders at the 
proper angle, which is 1 foot back for every 3 or 4 
feet up (1:3 or 1:4). 

• When work must be done from an extension ladder, 
follow these procedures:

 – Stand no higher than the fourth rung from the 
top.

 – Keep both feet on 
the ladder.

 – Do not carry 
objects or tools in 
your hands while 
climbing or up or 
down a ladder.

 – Use fall protection 
when the work 
position is located  
3 m (10 ft) or 
higher.

 – Ensure you can 
achieve three-
point contact.

 – Maintain centre 
of gravity by 
keeping your 
body between the 
side rails.

 – Perform only tasks 
that do not jeopardize 
stability.

For more information, refer to 
Chapter 20: Ladders in IHSA’s 
Construction Health and Safety 
Manual (M029) or download the 
Ladder Use in Construction Guideline. 
Employers and supervisors should 
review this document when 
determining on-site policies for 
ladder use.

Forklifts as Work Platforms

If air-conditioning and refrigeration personnel are not 
on an active construction project and are carrying 
out service and maintenance work at an industrial 
establishment, they may use a forklift as a work 
platform under these conditions (O.Reg. 851, s. 52):

A crane, lift truck or similar equipment shall be used to 
support, raise or lower a worker only when,

(a) the worker is on a platform,

(i) equipped with adequate safety devices that will 
automatically prevent the platform and load from 
falling if the platform’s normal support fails,

(ii) suspended from a boom that does not move, 
and the person is attached to a separate lifeline 
suspended from the boom or a fixed support 
capable of supporting at least four times the weight 
of the worker, or

(iii) attached to a mast or boom which,

(A) is hydraulically or pneumatically operated, and

(B) is equipped with a safety device that will 
prevent free fall of the platform in the event of a 
pressure line failure;

(b) where the equipment is not designed for the 
specific purpose of hoisting personnel, the load applied 
to the crane, lift truck or similar equipment is less than 
one half the maximum rated load;

(c) the platform has a sign indicating the load that may 
be applied to the crane, lift truck or similar equipment 
under clause (b);

(d) where controls are provided at more than one 
location,

(i) each control station is provided with means 
whereby the operator can shut off power to the 
equipment, and

(ii) interlocks have been provided so that only one 
station can be operative at any time; and

(e) except when the controls are operated from the 
platform, the controls are attended and operated by 
another worker.

Know the law
On a construction project: No worker shall use 
as a work place a platform, bucket, load, hook 
or sling that is capable of moving and that is 
supported by a fork-lift truck, front-end loader, or 
similar machine. (O.Reg. 213/91, s. 107)

Typical Setup for 
Extension Ladder

FALL HAZARDS
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Follow these additional precautions when using a 
forklift as a work platform under O.Reg. 851:

• Use only a platform that is specifically designed by 
a professional engineer to lift personnel and has 
been rated for the capacity of the load.

• Ensure that the platform is secured to the mast.

• Ensure that the worker’s lifeline is anchored to an 
engineered attachment point on the boom or a 
fixed support capable of supporting a working load 
of 8 kN (1,800 lb)—or 6 kN (1,350 lb) if an energy 
absorber is used.

• Have the worker on the platform tie off to a point 
as high as possible to reduce free-fall distance.

• Raise, lower, and otherwise test platform operation 
before allowing anyone on it.

• Keep the upright in a vertical position.

• Once the platform is in position, apply the brake, 
put controls in neutral, and remain at the controls 
while a person is on the platform.

• Don’t travel with personnel on the platform.

• Ensure the safety of pedestrians in the area.

• Cordon off the work area with warning signs.

Wherever possible, refrigeration and air-conditioning 
workers should use an elevating work platform or 
scaffold rather than a forklift for service and 
maintenance work in an industrial setting. Refer to the 
section on scaffolds and elevating work platforms in 
IHSA’s Construction Health and Safety Manual (M029).

Hazard Risk Assessment for Ladder Use

Where work is to be performed above grade from a 
ladder rather than a scaffold, the employer must ensure 
that the hazards associated with ladder work have 
been assessed and appropriate controls are in place to 
protect the health and safety of workers.

Assessing the safety of using a ladder for a specific 
job task can be done using the ladder risk assessment 
guideline below. This hazard risk assessment (HRA) 
is intended for the temporary use of portable ladders 
only. Permanently anchored ladders, job-built ladders, 
and portable ladders secured for permanent access and 
egress are not considered part of this assessment. 

The Construction Projects regulation (213/91) provides 
guidance on the safe installation of ladders meant for 
access and egress on a more permanent basis.

Conducting an HRA

Employers can learn how to conduct a detailed HRA 
or job safety analysis (JSA) through training programs 
at IHSA. We have also produced a document called 
Ladder Use in Construction Guideline, which helps 
workplace parties understand their obligations under 
the OHSA and its regulations (ihsa.ca/News_Events). 
Other resources for employers are available on the 
website under Policy and Program Templates > Hazard 
Assessment, Analysis, and Control.

In general, before a ladder is selected over other 
options, an assessment of the work must be completed 
and alternatives considered. A hazard assessment must 
be done, hazards identified must be mitigated, and 
there should be evidence that these considerations 
have been taken into account. 

Following the steps below can help guide you through 
the process.

1. Identify the Task.

The first step in developing the HRA is to identify the 
task at hand. This task will often be a situation that is 
repeated on many jobsites (e.g., accessing a rooftop or 
working on the ceiling in a restricted space).

2. Assess the alternatives.

When a task has been identified, there is often more 
than one way to accomplish it. Obvious alternatives 
to using a ladder include scaffolds and elevating 
work platforms. Rate the severity and probability of 
the hazards associated with each alternative before 
choosing which one to use.

Anchor point of adequate 
strength for the purpose

Protective screen of 
adequate size

Platform must be 
secured to mast

Platform must 
have guardrails, 
toeboards, and load 
capacity sign

Safety device to prevent free-fall of platform

Minimum capacity greater than 
double the raised load weight

Competent worker must be 
at controls at all times

Worker(s) on platform must wear 
fall arrest system secured to 
platform or lifeline

Guidelines for Using Forklifts as Work Platforms

FALL HAZARDS

REMEMBER: Before lowering (or raising) the 
worker, the forklift operator must confirm with 
the worker on the platform that they are prepared 
to be lowered. This ensures that neither the 
worker nor their lanyard, will be “hung up” on a 
permanent structure as the platform moves.
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3. Break down the task into steps.

Once you have identified the task, the next step is to 
break it down into steps. Each step is a part of the 
operation that is necessary to advance the work. Keep 
the steps in sequential order as much as possible. 

For example, the steps for using a ladder will usually 
involve:

1. Removing the ladder from storage

2. Setting up the ladder

3. Using the ladder

4. Dismantling the ladder

5. Returning the ladder to storage.

4. Identify the hazards associated with each job step.

This is the most challenging part of the HRA. Take 
each step and list the hazards associated with it. Think 
about what could go wrong from a health and safety 
perspective. Think about how people, equipment, 
materials, processes, and the surrounding environment 
could contribute to a hazard.

5. Determine controls for each hazard.

Each hazard identified in the previous step needs a 
control. The control explains how you will eliminate 
the hazard or how you will significantly reduce the 
risk of injury or illness associated with the hazard. The 
probability of the hazard causing harm and the severity 
of the outcome should be considered.

Methods of hazard control may include the following:

Eliminate/mitigate the hazard

• Install equipment in easily accessed locations.

• Improve the work environment (e.g., bring the 
work to floor level).

• Build permanent or portable stairs.

• Use another type of equipment to access the 
work (e.g., elevating equipment or scaffolding).

Contain the hazard

• Install accessible anchors for fall protection and 
travel restraint.

• Use ladders with work platforms.

• Use ladder stabilizers.

Revise the work procedure

• Schedule and plan work when better access 
can be provided.

• Get help from a co-worker.

Reduce the exposure

• Refresh worker knowledge with training.

• Use appropriate personal protective equipment 
such as work boots with good tread.

• Rotate jobs to reduce the length of time each 
worker is exposed to the hazard.

If a hazard to the worker exists, it is the employer's 
or supervisor’s responsibility to rate the severity and 
the probability of the hazards. They must then make 
a reasonable determination as to whether a ladder 
can be used safely or there's a better alternative. The 
complexity of an HRA is based upon the complexity of 
the work that involves the ladder.

Workers who use a ladder must be able to show 
evidence that an HRA was done. Written evidence of 
the HRA should be kept with the ladder. (See sample 
HRA and HRA for on the next two pages.)

Employers may provide employees with a checklist 
similar to the one below. Checklists may be suitable 
for repetitive work that has been supported by a more 
detailed assessment. 

For example, hazards associated with accessing the 
roof of a commercial building for HVACR service can 
be assessed in general, the workers can then be trained 
to recognize and address the identified hazards, and a 
customized checklist can be created for technicians to 
use on similar sites.

Regular inspection and maintenance will increase 
the useful life of ladders. A suggested checklist for 
inspection is provided below:

Ladder Inspection Checklist
                   YES   NO

1. Are any wooden parts splintered?  

2. Are there any defects in side rails,   
rungs, or other similar parts?

3. Are there any missing or broken    
rungs?

4. Are there any broken, split, or    
cracked rails repaired with wire,  
sheet metal, or other makeshift  
materials?

5. Are there any worn, damaged,    
or missing feet?

6. Are there any worn, damaged, or    
unworkable extension ladder locks,  
pulleys, or other similar fittings?

7. Is the rope on extension ladders    
worn, broken, or frayed?

8. Has the rope on extension ladders    
been replaced by material inferior  
to the ladder manufacturer’s  
original rope?

9. Are the spreader arms on step    
ladders bent, worn, broken, or  
rendered partly or totally ineffective?

If the answer is "YES" to any of these questions, the 
ladder should be taken out of service immediately and 
either tagged for repair or destroyed.

FALL HAZARDS
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Job Steps Hazards Barriers or Controls

Company Name ___________________________  Project _____________________________________ 

Contractor _______________________________ Supervisor in Charge __________________________

Work Location ____________________________ Estimated Start Date/Duration __________________

Work Description ___________________________________________________________________________

Trade Groups (including sub-contractors) _______________________________________________________

Major Equipment ___________________________________________________________________________

Reference Material __________________________________________________________________________

HRA No. ______________

Prepared By _______________________________________________________________________________

Approved By _______________________________ Date Approved ______________________________

Instructions:

1. To be prepared by the supervisor most directly involved in the work or a competent worker familiar with the 
type of work.

2. Must be approved by the preparer’s supervisor.
3. Must be reviewed by all workers involved in the work. If the work plan changes and the HRA is amended, the 

changes must be communicated to all workers involved in the work.
4. Use reasonableness to decide whether or not a ladder can be used and document the reasons as part of this 

HRA.
5. Use reasonableness to decide whether or not the hazards associated with the ladder work have been 

assessed with appropriate controls in place for the protection of the worker’s health and safety.
6. Consider developing an emergency plan.

Hazard Risk Assessment Form

FALL HAZARDS
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Sample Hazard Risk Assessment

The following is a sample HRA for setting up an extension ladder on site for service calls.

Job Steps Hazards Barriers or Controls

Lift ladder off truck from 
braces. Strain and sprain

Use mechanical leverage to raise ladder from truck 
bracket, or mount in an easily accessible location.

Lift one end at a time.

Get assistance from another worker.

While maintaining balance, carry ladder with feet 
toward the front so it’s ready to set up.

Carry and set up ladder.

Strain and sprain

Lift ladder onto shoulder directly from truck bracket. 
Consider using a shoulder pad to prevent contact 
stress at the shoulder

Ensure good grip before walking.

Get assistance from second worker for large ladders.

Bend knees if setting ladder on ground.

Set ladder feet on ground and walk towards wall 
raising ladder against wall. Practice this step with 
small ladders.

Fall

Adjust ladder footing as required and, where 
applicable, secure bracing/stabilizers in place

Ensure ladder is not leaning, is on firm ground, and is 
secured at the top to prevent movement.

Slip and trip

Ensure your path of travel is clear before removing 
ladder from truck bracket.

Know where obstacles are before travelling with 
ladder.

Make sure you have a clear set-down area.

Electrocution Check for overhead wires before setting up ladder.

Next steps...

(Climb ladder, etc.)

Prepared By ___________________________________________________________________________

Approved By ___________________________________ Date Approved _________________________

Before using a ladder, complete the Ladder Risk Assessment Checklist on the next page and follow the 
"Ladder Use in Construction Guideline" (ihsa.ca/News-Events)..
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Ladder Risk Assessment Checklist

Company: Date:

Completed by: Site:

Safe Work Practices In Progress Date Completed 

The ladder has been visually inspected. 

The ladder is the appropriate CSA grade (Grade 1 or 1A for 
construction use) and has been rated for the amount of weight it 
will be required to support.

Workers have received training on safe ladder use and appropriate 
fall protection.

Workers have received instruction on the JSA associated with this 
checklist.

Alternatives (to a ladder) have been considered (e.g., fixed-
access ladder, PEWP, scaffold, etc.), and a ladder is deemed most 
suitable for the task.

The selected ladder type (step, extension, platform, etc.) is 
suitable for the task.

The ergonomics of maneuvering the ladder have been assessed 
and addressed. 

The ladder is secured from movement:
• It has a firm level base that is secured where possible.
• It is tied at the top to an available structure.

Material and/or tools can be raised or lowered by using a tool belt 
or rope in order to keep hands free.

Three-point contact can be maintained while climbing.

Ice and snow at the base and top is clear or will not affect the 
ladder stability or the worker’s footing.

Traffic in the area of the base and top is controlled.

Enough space is left at the base for proper ladder angle.

Ladder use is subject to the following safe work practices. Ensure that these have been addressed.

Approved By ____________________________________ Date Approved ______________________________

FALL HAZARDS
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7 Lockout
Air-conditioning and refrigeration workers often 
connect newly installed equipment to existing power 
supplies and carry out maintenance or repairs in 
industrial plants and offices while they are in operation. 
In these situations, it is essential that they control 
energy sources to protect themselves and those 
working nearby.

Lockout ensures that hazardous energy sources 
are under the control of each worker. Serious or 
fatal accidents can occur when people assume that 
machinery is turned off or made harmless but it isn’t. 

Lockout is a procedure that stops the release of 
hazardous energy by isolating energy sources. It is 
a physical way to ensure that the energy source is 
de-energized, deactivated, or otherwise inoperable. 
This prevents electric shock, sudden movement of 
components, chemical combustion, and other actions 
that can endanger lives. 

Lockout involves completing the following steps:

1. Identify all energy sources that may affect the work 
and work area.

2. Redirect or stop the energy from doing what it is 
normally intended to do.

3. Physically prevent the accidental reenergizing of the 
system.

4. Verify zero energy state.

Tagging is a means of communicating the following 
information:

• A device has been locked out

• Who has locked it out

• Why it has been locked out.

After attaching a personal lock to the device, the 
worker attaches a tag to the lock. Tagged devices and 
systems must not be re-energized without the authority 
of those named on the tag.

For more information, refer to the CSA Z460: Control of 
Hazardous Energy—Lockout and Other Methods.

Lockout Devices

Forms of Energy

In determining what needs to be shut down and locked 
out, consider the different energy sources that may be 
found in the system. Three general categories of energy 
to consider are:

1. Electrical energy—Energy provided from a utility 
or other power source (generators, batteries, solar 
sources, etc.)

2. Gravity/momentum energy—the energy remaining 
in equipment after disconnecting the power source 
(fan blades, flywheels, evaporating gases, etc.)

3. Stored/potential energy—energy that can 
be released during work (suspended loads, 
compressed gases, electrical capacitors, changing 
states (solid—liquid—gas), etc.).

Electrical Energy

To place an electrical energy system in zero energy 
state, take the following steps.

• Shut off main power and have it locked out by—or 
under the supervision of—the person in charge. 

• Initially stop or shut down the machine in the 
normal manner (e.g., by pushing the stop button, 
shutting off valves, opening bleed valves, or 
blanking lines as necessary). Turn off switches and 
controls.

• After the machine has stopped, have the person in 
charge or a qualified person under their direction 
(e.g., an electrician) shut off the loads on electrical 
lines and open and lock the main disconnect switch 
in the open (OFF) position. 

• Test for voltages with a CSA-certified potential 
tester to make sure that each phase of the main 
disconnect has been de-energized. Ensure that all 
components are de-energized and de-activated, 
including interlocking or dependent systems that 
could feed into the system being isolated, either 
mechanically or electronically. 

• After the disconnect switch has been locked out, 
keep workers clear of machinery until the start 
button or switch has been pushed to check that the 
correct master switch has been disconnected. 

Tags

Front Back
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Gravity/Momentum Energy

To place these systems in zero energy state, take the 
following steps.

• Allow parts to come to rest. 

• Restrain parts from moving by using clamps, pins, 
blocking, or chains. 

• Relieve tension from springs.

• Control momentum by applying brakes.

Stored/Potential Energy

To place these systems in zero energy state, take the 
following steps for each of the conditions indicated.

• Changes of state—Substances or environments 
can change with work being performed in the area. 
Beware of any dusts, fumes, smoke, mists, vapours, 
and gases that may form. Be prepared for liquids to 
solidify or solids to melt.

• Chemicals—Chemicals may be corrosive, noxious, 
toxic, or oxygen-depleting. They can be released or 
generated from the opening of enclosed systems, 
the release of trapped cleaning substances, and the 
incomplete cleaning or flushing of the system.

• Gravity—Allow gravity-driven parts to come to rest. 
Check for components that may fall or move when 
pressure is released. Block, clamp, crib, pin, or chain 
as necessary.

• Steam/heat—Allow system to cool. Check for 
vacuum/pressure in system. Take care not to 
collapse or pressurize equipment—cylinders, drums, 
and tanks in particular.

• Vacuum/pressure—May be present under normal 
operations or as a result of shutdown. Operate 
valves to bleed system. Never rely on system 
pressure gauges for an indication of pressure in the 
system.

• Cold—Allow system to warm. Check for pressure 
build-up in system. Take care not to exceed system 
pressures. Check for cylinders, drums, and tanks. 
Relief valves may vent.

• Refrigerant gases—Allow system to equalize. Note 
the stored energy in liquid, regulators, or powered 
control valves.

Lockout Procedures

Employers must have a lockout policy as part of their 
overall health and safety policy and program. Under the 
lockout policy, there should be a procedure to provide 
guidance on how the lockout is carried out and to 
ensure that site-specific hazards are addressed.

REMEMBER: It is essential for an employer to have 
an effective lock and tag policy in place and ensure 
that it is practised diligently without exception.

When working in plants or industrial establishments, 
there may be specific in-house procedures for lockout 
and tagging at that particular location. These site-
specific procedures should take precedence over 
generic procedures because they have been proven to 
work on a certain system or machinery.

In-plant procedures may have been designed solely for 
maintenance-type work. If the contractor’s work activity 
varies from routine plant maintenance, additional 
hazards may be created. Verify that all energy 
sources have been isolated and all hazards have been 
addressed.

In some cases, plant personnel may need to shut down 
machines, equipment, or processes. In other cases, 
plant representatives may issue a permit to work and/
or a lockout permit to assure workers that potential 
hazards have been identified and steps have been taken 
to minimize them.

Although refrigeration mechanics need to consider all 
possible forms of energy, most work may simply require 
locking out a single electrical device. 

After shutting down the equipment, applying the 
lockout device, applying a personal lock, and attaching 
a tag, the isolation needs to be verified. Typically, this 
will involve testing for power using a potential test 
indicator. Ensure that safe operating procedures are 
being followed and that testing is done using adequate 
arc flash protection and the correct multimeter and 
leads for the available power. (See “Multimeters” p.8-3.)

Lockout Methods

Based on CSA Z460: Control of Hazardous Energy—
Lockout and Other Methods, there are typically three 
recommended methods of locking out equipment.

1. Individual Lockout

2. Group Lockout

3. Complex Group Lockout.

Individual Lockout

This is the basic and most preferred approach to 
lockout. It requires each worker to be authorized to 
perform lockout. The authorized individual knows 
the hazards associated with the machine, equipment, 
or process to be isolated and knows the method of 
isolation required to protect workers. 

Know the law

The construction regulation (Reg. 213/91, s.190) 
outlines the requirements for lockout and tagging, 
including that the employer must establish and 
implement written measures and procedures and 
must make a copy of them available to every 
worker on the project. (For more requirements, 
see the industrial regulation (Reg. 851, s. 42(7)).)

LOCKOUT
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Before work begins, 
each individual 
involved in the work 
is accountable for 
ensuring that the 
required energy 
isolating devices are:

• in place to isolate 
and control 
hazardous energy

• locked in place 
with their own 
personal locks

• tagged properly.

The machine, equipment, or process is then verified to 
be de-energized.

Locks should be high-quality, 
pin-type, key-operated padlocks 
(no combination or bicycle 
locks). Each lock must be 
uniquely identified by applying 
the worker’s name or a number 
directly to the lock. Other means 
of identification include using a 
colour, a tag, or some other 
marking. 

If several workers or trades 
are working on the circuit, use 
a lockout bar or multi-lock 
adapter (pictured) to provide 
space for additional locks. This 
arrangement can accommodate 
any number of locks by placing 
another device in the last hole of 
the previous device.

Other lockout devices include:

• Hasps that have holes for locks and are made of 
hardened steel to prevent unauthorized removal

• Chains/cables that are high-quality and snug-fitting

• Blanks or blinds, which are solid metal plates 
inserted at flanged connections to prevent the flow 
of liquids or gases

• Blocks or cribbing that prevent or restrict 
movement of parts

• Pins and clamps that are made of high-quality 
materials and are designed to fit the system.

DANGER

DO 

NOT 

OPERATE

Figure – Don’t forget lockout and tagging
Safe Methods for Machine Guarding

There must also be a means of determining the date 
and reason for lockout. This information can be written 
on a tag attached to the lock, or the lock can be marked 
with a symbol that can be used to look up the required 
information. 

The application of a lockout device must not itself 
create a hazard. Even though the disconnect switch may 
already be locked, workers are not protected until they 
attach their own personal lock.

The individual applying the lock must be able to rely 
on it remaining in place until they remove the lock 
personally. For this reason, it is strongly recommended 
that no lock have a copy made of its key. Removal of 
a lock by any person other than the one who applied 
it, can only be done by following a procedure. (See 
“Lockout and Tag Removal” on page 7-4.)

A tag is required on the power supply lockout device. 
The tag must identify the name of the person who 
disconnected the equipment and their employer, the 
date and time of lockout, and the reason for the lockout. 

A tag alone should not be relied on as proof that a 
machine or system is locked out. The tag provides 
information about the lockout but does not guarantee 
that the energy has been isolated. Tags may also be 
used to identify the owner of the lock.

Use signs placed on the system to indicate that it 
is not to be energized or operated and that guards, 
locks, temporary ground cables, chains, tags, and other 
safeguards are not to be tampered with or removed. 

If more than one worker is involved, information must 
be posted, or otherwise communicated, to show 
the purpose and status of the lockout. (See tagging 
requirements in O. Reg. 213/91, s. 190 (6).)

Group Lockout

Group lockout simplifies the lockout process when there 
are many devices to lock out and many authorized 
workers. The group lockout process still allows 
individual authorized workers to control hazardous 
energy with their own locks. 

Here are typical steps for group lockout:

1. The primary authorized individual is assigned 
responsibility for controlling all energy sources by 
applying any required energy-isolating devices and 
placing a lock and tag on each.

2. The key for each lock applied to lockout devices is 
placed in a lockable container such as a lock box. 
The lock box is then in turn locked by the primary 
authorized individual and a tag is applied.

3. Zero energy is then verified to ensure that the 
lockout is effective. Ideally, the verification is done 
in the presence of the work crew.

4. Before work begins, each worker assesses the 
lockout procedure and its adequacy to achieve 
zero energy relative to the work each worker will 
do. Once satisfied, each worker applies their own 
identifiable lock (and tag if used) to the lock box. 

Lockout Devices Include Hasps, Chains/Cables,  
and Blanks/Blinds

LOCKOUT
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Each crew member would ideally have been present 
when zero energy was verified. Otherwise, each 
worker must satisfy themselves that the lockout is 
effective.

5. As each worker completes their work and has 
removed all non-essential items from the worksite, 
their own personal lock (and tag if used) is removed 
from the lock box.

6. Once all crew members have removed their 
personal locks and tags from the lock box, the 
primary authorized individual assigned 
responsibility for the lockout inspects the worksite 
to check that all tools and workers are clear. Then, 
each lock and isolating device is removed.

Complex Group Lockout

A workplace can use complex group lockout when it’s 
not practicable to use an individual lockout or group 
lockout approach due to any of the following:

1. The physical extent of the equipment and/or 
process being serviced

2. Inaccessibility of the energy-isolating devices

3. The number of energy-isolating devices 

4. The length of time the equipment or processes will 
be isolated

5. The number of authorized individuals involved

6. The interdependence and interrelationship of the 
components in the system or between different 
systems.

Implementation of a complex group lockout must 
provide the equivalent level of personal protection 
for each member of the work crew as is afforded by 
individual lockout. Complex group lockout uses control 
measures such as work permits, administrative control 
measures, and control boards. 

After all energy sources are isolated and locked out, 
work crew members verify the isolation and the 
effectiveness of the energy isolation for the work they 
are performing. For very large processes such as a 
nuclear plant shut down, verification may be achieved 
by understanding and having confidence in the process 
for the shut down and lockout. Individual crew members 
do not apply personal locks on each isolation device, 
but rather rely on process and controls put in place to 
assure reliability of the lockout.

Return to Service

The primary authorized individual assigned to de-
energize and lock out equipment will typically be 
the one to return the equipment to service. Before 
lockout devices and locks are removed, the work area 
is inspected to check that all crew members associated 
with the lockout have been cleared from any hazardous 
areas and that all are accounted for. 

In addition, this person checks that all nonessential 
items have been removed and that the machine, 
equipment, or process is operationally intact.

Personnel who could be affected by re-energization 
and equipment start-up must be notified by the person 
assigned to return the equipment to service.

Once satisfied that the machine, equipment, or process 
is in a ready state, the primary authorized person 
removes any required locks, energy isolating devices, 
and tags. After lockout devices have been removed 
a formal startup procedure would be implemented, if 
applicable. 

If the equipment is to sit idle for a period of time, then 
a separate pre-start-up process should address the 
notification requirements.

Lockout and Tag Removal

Occasionally a worker leaves the jobsite and leaves 
a lock in place intentionally or accidentally and may 
not be present when the equipment needs to be re-
energized. Removing the lock may expose that worker 
and possibly others to danger. There must be a written 
procedure about how to remove lockout devices and 
tags safely. 

The procedure must cover locating the absent worker 
and obtaining permission to remove their lock. It 
must also cover how, if the worker cannot be found, 
to validate if it is safe to cut the lock from the lockout 
device and re-energize the system. The person 
removing the lock should be identified in the lockout 
documentation.

Use a Lock Box for Group Lockout Methods

LOCKOUT
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Service Contractor Personnel

Communication is a key element of a hazardous 
energy control program. The plant and contractor 
should each designate a representative responsible for 
determining their relationship, as well as their individual 
responsibilities and obligations regarding hazardous 
energy control. To eliminate confusion on contractor-
controlled lockouts, it may be useful for the plant to 
provide locks and tags that are recognisable by plant 
personnel.

The designated plant representative must advise the 
contractor of any special or unique hazards—to which 
the outside service contractor personnel could be 
exposed—related to the machinery, equipment, or 
process at the facility.

The contractor’s own lockout program must be either 
replaced with the plant’s program or coordinated with 
the plant hazardous energy control program. The 
hazardous energy control program implemented must 
be mutually understood, agreed upon, and 
communicated between the parties.

Discontinued Use

Equipment, installations, and conductors that will not 
be used for the purpose for which they were designed 
must be removed or left in an electrically non-hazardous 
condition by being:

• Disconnected

• De-energized

• Tagged, and

• Grounded (if a powerline) or locked out (if electrical 
equipment).

Energy-Isolating Devices

A lockout program should require that all energy-
isolating devices used to control sources of hazardous 
energy must be capable of being locked out. However, it 
is recognized that some older installed isolation devices 
are not capable of being locked out. 

When such a device is in place, it must be secured in an 
effective isolating position using a means, a method, or 
reliable control measures that prevents the inadvertent 
operation of the device. It must also be tagged using an 
information tag. 

Whenever an energy-isolating device is used that is not 
capable of being locked out, the means of ensuring the 
isolation device remains secured should be specified in 
the lockout program.

Planning

Specific lockout procedure will vary, depending on 
the work and the processes that must be shut down. 
The following chart can help you develop step-by-step 
procedures.

Lockout Planning Steps
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Shutting Down Equipment

NOTIFY ALL PERSONNEL AFFECTED.

Shutting down equipment and placing it in a zero 
energy state may affect operations in other locations 
of a plant, incoming shifts, or other trades who may 
be planning to operate the locked-out system. Before 
proceeding with the lockout, inform all personnel who 
will be affected. 

At construction sites with a large workforce or at 
relatively large factories, special communication and 
permits or approvals may be required.

Always ensure that client and operators are aware of the 
plan to shut down and lock out equipment, machinery, 
or other system components. In some cases, operations 
personnel or equipment operators may be required to 
shut down components because of special qualifications 
or knowledge of the system.

Summary

Lockout can ensure the safety of a single mechanic 
working alone or of hundreds of workers in a factory. 
In either situation, a procedure for safe lockout and 
tagging must be written, implemented, and followed 
step by step.

Lockout and tagging procedures help to ensure that

• all energy sources are identified and locked out

• energy is not inadvertently restored while work is 
proceeding

• maintenance, repair, installation, and other jobs can 
be carried out safely

• records are kept. 

IHSA has a pocket-sized booklet 
available that outlines step-by-
step methods and procedures 
for de-energizing equipment, 
machines, and devices. The 
Pocket Lockout Guide (B011) was 
developed for the Aggregates 
sector, but it can be used by any 
industry to help them meet the 
legal requirements for written 
procedures to control sources of 
hazardous energy. 

Visit the Products section of ihsa.ca to order a copy.

REMEMBER: In-plant procedures specified by 
the owner or client take precedence over the 
procedures outlined here, provided there is no risk 
to workers undertaking the work or contravention 
of existing codes or statutes.

LOCKOUT
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8 Electrical Work

An electrical hazard is

• A dangerous condition where a worker could make 
electrical contact with energized equipment or a 
conductor, and from which the person may sustain 
an injury from shock

OR

• Where there is potential for the worker to receive 
an arc flash burn, thermal burn, or blast injury. 

Working on or near electrical hazards is dangerous and 
can be fatal. Any work on or near energized equipment 
must be done only when measures are in place to 
provide protection from electric shock and burn. With 
adequate safety measures in place, electrical injuries 
and fatalities can be prevented. 

Requirements for working on or near electrical 
equipment and conductors are found in several 
documents:

• Occupational Health and Safety Act (OHSA)

• Construction Projects regulation (O. Reg. 213/91)

• Industrial Establishments regulation (O. Reg. 851)

• Ontario Electrical Safety Code

• Operating manuals for different tools and 
equipment

• CAN/CSA-Z462: Workplace Electrical Safety

• Ontario College of Trades and Apprenticeship Act.

NOTE: An electrical hazard is considered to 
be removed when protective measures are 
put in place at the source (remove hazard or 
de-energize), or along the path (place electrical 
insulation/barrier between the worker and the 
electrical hazard). Where PPE is relied upon for 
worker protection, the electrical hazard remains 
and safety requirements for other workers in the 
area must be addressed.

An important aspect of electrical work involves 
isolating electrical energy. A reference for detailed 
information on lockout and control of hazardous energy 
is the CAN/CSA-Z460: Control of Hazardous Energy—
Lockout and Other Methods. 

Electrical Injuries

There are basically two ways to be injured by 
electricity. One is by electric shock and the other is by 
arc flash.

Electric shock is when electric current passes through 
the body, which may:

• Prevent you from releasing your grip from a live 
conductor

• Cause involuntary physical movements

• Throw you into contact with a high-voltage 
conductor

• Cause you to lose your balance and fall

• Cause severe internal and external burns

• Kill you.

An arc flash is a release of energy caused by an electric 
arc. The flash causes an explosive expansion of air and 
metal, which produces the following:

• A dangerous pressure wave that can knock a 
worker off a ladder

• A dangerous sound wave that can rupture 
eardrums

• Shrapnel

• Extreme heat

• Extreme light.

This can result in blast injuries, collapsed lung, shrapnel 
wounds, severe burns, and blindness. Arc flash injuries 
can also result in death.

Did you know?

A household 125-volt circuit can deliver 15 amps. 
Current as low as 30/1000th of 1 amp (30 mA) 
can cause breathing to stop. So, a 15-amp circuit 
contains many times the current needed to cause 
death.

Electric Arc Can Cause an Arc Flash
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Precautions

A major cause of injuries involving electricity comes 
from the failure to identify the hazards associated with 
live electrical equipment and wiring. Every reasonable 
precaution must be taken to prevent a hazard to 
a worker from energized electrical conductors or 
equipment.

Under the OHSA, employers, supervisors, and workers 
each have legal responsibilities to ensure that work is 
being carried out in a safe manner. However, there are 
restrictions in the construction regulation on who can 
work on electrical equipment (O. Reg. 213/91, s. 182):

1. No worker shall connect, maintain or modify 
electrical equipment or installations unless,

(a) the worker holds a certificate of qualification 
issued under the Ontario College of Trades and 
Apprenticeship Act, 2009, that is not suspended, in 
the trade of,

(i) electrician — construction and maintenance, or

(ii) electrician — domestic and rural, if the worker 
is performing work that is limited to the scope of 
practice for that trade; or

(b) the worker is otherwise permitted to connect, 
maintain or modify electrical equipment or 
installations under the Ontario College of Trades 
and Apprenticeship Act, 2009 or the Technical 
Standards and Safety Act, 2000. O. Reg. 627/05,  
s. 4; O. Reg. 88/13, s. 2.

2. A worker who does not meet the requirements 
of clause (1) (a) or (b) may insert an attachment 
plug cap on the cord of electrical equipment or an 
electrical tool into, or remove it from, a convenience 
receptacle.

The scope of practice for workers in the trade of 
refrigeration and air conditioning systems mechanic is 
to maintain, service, repair, and replace components 
and accessories of any cooling or heating-cooling 
combination system. This includes the electrical or 
electronic components of the system (O. Reg. 275/11,  
s. 34(1)).

Basic precautions can include, but are not limited to, 
the following:

• Keep all operating electrical equipment in 
safe and proper working condition. Defective 
equipment must either be repaired or permanently 
disconnected (as per the Ontario Electrical Safety 
Code, s. 2-300).

• De-energize or de-activate all electrical apparatus 
by locking out, physically disconnecting or 
otherwise making the apparatus inoperable before 
work is done on it (see Ch. 7). 

• Be prepared. It may be necessary to work in hot, 
cold, or wet weather conditions. Take steps to 
control or eliminate slipping and electrocution 
hazards created by snow or water.

Protective Clothing and Equipment

HVACR workers should only troubleshoot on energized 
equipment and not perform any other work while 
the equipment remains energized. Workers must be 
protected from electric shock and burns by wearing 
arc-rated (AR) PPE that is appropriate to the task. 
AR PPE must be certified and maintained in good 
condition.  

Rubber gloves must have adequate leather protectors 
and not be worn inside out. They must be air-tested 
and visually inspected for damage and adequacy 
immediately before each use (O. Reg. 213/91, s. 193). 

Workers must be trained in the proper use, care and 
storage of rubber gloves and leather protectors. Never 
use gloves that are damaged or inadequate.

Rubber gloves rated for use with voltages above 5,000 
volts AC must be tested and certified to ensure that 
they can withstand their rated voltages at least once 
every three months (if in service) or once every six 
months (if not in service). 

Class 00 rubber gloves are approved for work near 
voltages up to 500 volts. Class 0 rubber gloves are 
approved for work near voltages up to 1000 volts. 
Refer to the manufacturer’s instructions when setting 
timelines for re-testing these two classes of gloves.

Follow these basic precautions:

• Store rubber gloves in their container and keep 
them away from temperature and weather 
extremes and from objects that could puncture or 
tear them. 

• Inspect gloves before each use. Check for holes, 
tears, wear, oil, or dirt. 

• Over the rubber gloves, wear any outer protection 
provided by the supplier. 

Electrical Insulated Rubber Gloves
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• Inspect rubber mats and fibre-protective 
equipment before each use. Re-certify when 
equipment becomes suspect or follow the 
re-certification timeline set by the manufacturer.

• Use ground fault circuit interrupters (GFCIs) when 
working outdoors or in wet locations. NOTE: Only 
Type-A GFCIs are designed to trip at about 5 mA, 
which offers adequate protection to a worker. 

• Use non-conductive or insulated tools that 
are designed for work on and near energized 
equipment. Follow the manufacturer's instructions 
for proper care and use.

• Wear CSA-approved Grade 1 footwear with 
dielectric protection. A white label with the Greek 
letter Omega means that the boot protects against 
electric shock under dry conditions. Footwear 
should be made from leather to provide arc flash 
protection.

• Wear a CSA-approved Class E hard hat, which is 
able to withstand an electrical contact equal to 
20,000 volts (phase-to-ground). Type 2 hard hats 
are recommended because they protect both the 
top and sides of the head.

• Wear appropriate CSA-approved eye protection 
(e.g., safety glasses with side shields). Lenses with 
UV (ultraviolet) and IR (infrared) treatment provide 
additional protection from harmful rays generated 
by electric arc flashes and sunlight. Arc flash 
protection requires an arc-rated (AR) face shield 
with safety glasses underneath.

• Ensure workers are trained in the proper use, care, 
and storage of PPE.

• Wear inner and outer work clothes made of 
material that has flame-resistant (FR) properties 
(e.g., cotton or wool). Never wear clothing made of 
synthetic fibres because it can ignite and melt to 
your skin. 

• If the possibility of an arc flash may occur, wear AR 
clothing. To protect the head and neck, wear an 
arc-rated balaclava.

• Remove watches, rings, neck chains, or other 
conductive apparel.

• Use fibreglass ladders instead of metal ones or 
ones with wire reinforcing near live apparatus.

Multimeters

HVACR mechanics regularly use multimeters in the 
course of troubleshooting and to test for the absence 
of voltage. If properly selected and used safely, they 
provide workers with an acceptable level of protection 
that is recognized by the electrical industry. 

Use multimeters that meet the International Electro-
technical Commission (IEC) 61010 and Category III or IV 
(CAT III or CAT IV) standards. Multimeters with fused 
leads provide additional protection.

Overvoltage Categories
Momentary high-voltage transients or spikes can travel 
through a multimeter at any time and without warning. 
Motors, capacitors, lightning, and power conversion 
equipment (e.g., variable speed drives) are all possible 
sources of spikes. 

The IEC 61010 standard defines categories 0 through IV 
that are abbreviated as CAT 0, CAT II, etc. The higher-
numbered categories represent an electrical 
environment that is susceptible to higher-energy 
transient spikes. For example, multimeters designed to 
the CAT IV standard provide the worker more 
protection from high-voltage transient spikes than do 
CAT III or CAT II designs. See the diagram below and 
Table 8-1 for an explanation of each overvoltage 
category.

The division of a power distribution system into 
catagories is based on the fact that a dangerous 
high-energy transient such as a lightning strike will 
be attenuated or dampened as it travels through the 
impedance (AC resistance) of the system. 

A higher CAT number refers to an electrical 
environment with higher power available and higher-
energy transients. Therefore, a multimeter designed 
and tested to a CAT III standard is resistant to much 
higher-energy transients than one designed to CAT II 
standards. 

Be sure the multimeter model has been tested. Simply 
being designed to CAT III, for example, does not mean 
the multimeter was also tested to that standard. Look 
for proof of independent testing by an organization 
accredited by the Standards Council of Canada—
such as the CSA logo—along with the appropriate 
category rating on the equipment. Test leads should 
also be rated at the same or greater voltage than the 
multimeter.

Examples of Overvoltage Categories

Reproduced with Permission, Fluke Corporation
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Safe Use of Multimeters

• Use only multimeters that display both the CSA 
logo (or equivalent) and the CAT (0, II, III, or IV) 
designation.

• Use appropriate PPE (see page 8-2).

• Check to ensure that the meter’s voltage rating is 
appropriate for the work being done. Be aware of 
multimeters with maximum voltage ratings typical 
of other countries. 

• Check the manufacturer’s manual for special 
precautions. Moisture and cold may affect the 
performance of your meter. 

• Wipe the multimeter and test leads clean to 
remove any surface contamination before use.

• Always use a multimeter with fused leads. Ensure 
that the leads and internal probe fuses are rated 
as high or higher than the Available Fault Current 
for the system you are working on (200kA is 
preferable, 30kA at a minimum). Never use 
automotive or similar fuses.

• Ensure that leads have the same CAT III or IV rating 
as the meter.

• Ensure that test leads are in the correct input jacks. 

• When the values to be measured are uncertain, 
start testing with high ranges of the multimeter, 
then move to the lower ranges.

• Connect to the ground first, and disconnect from 
the ground last.

• When testing for voltage or for the absence of 
voltage with a multimeter:

1. Set the meter to the voltage function to be 
used for validating the lockout. 

2. Test on a known power source of the 
same voltage rating to ensure the meter is 
functioning correctly.

3. Test the locked-out circuit to verify the power 
has been effectively isolated.

4. Re-test on the same known power supply to 
verify the meter is still functioning correctly on 
that power setting— some meters contain an 
internal fuse and it may get blown during the 
test, showing a false zero energy reading.

Fused Test Leads

Reproduced with permission, TPI Canada.

Table 8-1: Measurement Categories

Measurement 
Category In Brief Examples

CAT IV Three-
phase 
at utility 
connection, 
any 
outdoor 
mains 
conductors

• Refers to the “origin of 
installation” (i.e., where low-
voltage connection is made 
to utility power

• Electricity meters, primary 
overcurrent protection 
equipment

• Outside and service 
entrance, service drop 
from pole to building, run 
between meter and panel

• Overhead line to detached 
building, underground line 
to well pump

CAT III Three-
phase 
distribution, 
including 
single-
phase 
commercial 
lighting

• Equipment in fixed 
installations, such as 
switchgear and polyphase 
motors

• Bus and feeders in industrial 
plants

• Feeders and short branch 
circuits, distribution panel 
devices

• Lighting systems in larger 
buildings

• Appliance outlets with short 
connections to service 
entrance

CAT II Single-
phase 
receptacle 
connected 
loads

• Appliances, portable tools, 
and other household and 
similar loads

• Outlet and long branch 
circuits 

 – Outlets at more than 10 m  
(30 ft) from CAT III 
source

 – Outlets at more that 20 
m (60 ft) from CAT IV 
source

CAT 0 Electronic • Protected electronic 
equipment

• Equipment connected to 
(source) circuits in which 
measures are taken to limit 
transient overvoltages to an 
appropriately low level

• Any high-voltage, low-
energy source derived from 
a high-winding resistance 
transformer, such as the 
high-voltage section of a 
copier

Reproduced with Permission, Fluke Corporation

NOTE: IEC 1010 applies to low-voltage (< 1000 V) test equipment.
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Working on Energized Systems

Work on energized equipment is only permitted in one 
of the following situations:

1. It is not reasonably possible to disconnect the 
equipment, installation, or conductor from the 
power supply.

2. The equipment is rated at a nominal voltage of 
600 volts or less, and disconnecting the equipment 
would create a greater hazard to workers than 
proceeding without disconnecting it.

3. The work consists only of diagnostic testing.

Unless the work consists only of diagnostic testing 
or it involves a nominal voltage under 300 volts, 
an adequately equipped competent worker who 
can perform rescue operations, including first aid 
and cardiopulmonary resuscitation (CPR), must be 
stationed where they can see those who are working 
on energized systems.

Working on energized equipment nominally rated 
greater than 400 amperes and greater than 200 volts, 
or greater than 200 amperes and greater than 300 
volts, can only be done if all four of the following 
conditions have been met:

1. The owner of the equipment provides the employer 
and the constructor with a record showing 
that it has been maintained according to the 
manufacturer’s specifications.

2. A copy of the maintenance record is readily 
available at the project.

3. The employer has determined from the 
maintenance record that work on the equipment 
can be performed safely without disconnecting it.

4. Before beginning live work, the worker has verified 
that requirements 1, 2, and 3 have been met.

The constructor and employer must ensure that the 
health and safety of workers are protected when 
working on energized systems. Written procedures 
for working on or near energized equipment must be 
developed and implemented. These procedures must 
be communicated, explained, and available to workers 
before they start work. 

A risk assessment should also be completed before 
starting work on an energized system.

Other Electrical Issues

Grounding
Electrical grounding provides an alternate path for 
electricity to travel to the ground. It protects against 
electrical shock in case of current leakage such as 
during a short-circuit, power surge, lightning strike, etc. 

A grounded electrode conductor will provide 
a direct physical connection to the earth. For 
temporary grounding, a wire or cable is connected 
to a de-energized circuit at one end and to a known 
grounded connection at the other end. This grounded 
connection can be the equipment frame (e.g., on a 
“bonded neutral” generator), a metal water pipe, or a 
grounded electrode. (NOTE: If equipment is electrically 
isolated, the frame may not provide an effective 
grounded connection.)

Grounding must be maintained at all phases. Attach a 
temporary ground cable to the system and keep it in 
place until work is completed.

A ground fault circuit interrupter (GFCI) detects any 
current difference between the phase conductor and 
the neutral conductor, which is indicative of a ground 
fault, and “trips” when a fault current exceeds the 
setting. It provides additional grounding protection for 
electric tools, equipment, and extension cords. 

In addition, electric tools must be either double-
insulated or have their casing grounded and a polarized 
plug connection and extension cords must be of 
the outdoor type, rated for 300 volts, and have an 
insulated grounding conductor.

Electromagnetic Induction 
Electromagnetic induction can create an electric 
current in a dead circuit. The condition occurs when 
a magnetic field from another wire, circuit, or device 
cuts across a wire in its path and produces a charge 
in that wire. Temporary grounding will prevent 
electromagnetic induction. The temporary grounding 
cable must be the same size conductor found within 
the circuit.

Verify that Work Can be Done Safely Before 
Working on Energized Equipment

NOTE: Testing with a meter is considered working 
on energized equipment and requires appropriate 
protection, including PPE. 

ELECTRICAL WORK
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Connecting and Disconnecting Conductors
Any disconnect devices used to isolate electrical 
equipment must be approved by an accredited 
certification or inspection body. The item must carry 
the official mark or label of the agency, which will 
indicate that the product has been independently 
assessed for safety. 

The Electrical Safety Authority (ESA) of Ontario 
supplies a list of recognized marks and labels: 
www.esasafe.com/electrical-products/recognized-
certification-marks/

It is also important that the device has the appropriate 
rating for the available current and load it is serving. 

Never assume a circuit has been de-energized when 
the disconnect is in the open position. Check for power 
in all conductors, then follow prescribed lockout and 
tagging procedures before beginning work.

Capacitors
Isolate the capacitor(s) by opening the circuit breaker 
or the isolation device connecting it to the circuit. 
Where applicable, drain off the accumulated charge for 
five to ten minutes with the system device. A capacitor 
can also be tested for power with a DC voltmeter for 
charge. Wear required PPE.

For more information about 
electrical hazards, refer to 
Chapter 23 in IHSA’s Construction 
Health and Safety Manual (M029).

ELECTRICAL WORK
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9 Confined Spaces
Air-conditioning and refrigeration workers are 
occasionally required to work in confined spaces. The 
hazards related to working in these spaces must be 
taken into account and procedures must be in place to 
protect workers before they enter these spaces. Failure 
to recognize and control confined space hazards can 
result in injury, illness, or death to both workers and 
rescuers.

Definition

According to the Confined Spaces regulation (632/05) 
under the OHSA, confined space means a fully or 
partially enclosed space,

a. That is not both designed and constructed for 
continuous human occupancy

b. In which atmospheric hazards may occur because 
of its construction, location, or contents, or because 
of work that is done in it.

All of the following criteria have to be met before a 
space is defined as a confined space:

1. Fully or partially enclosed space

Because air does not move in and out of an 
enclosed space in sufficient quantities, there is 
the potential for a hazardous atmosphere to form 
inside.

2. Not designed and constructed for continuous 
human occupancy

Confined spaces are not designed for people to 
work in them on an ongoing basis. But occasionally, 
some work must be done inside the space.

3. Atmospheric hazards 

A hazardous atmosphere is one that contains any 
of the following conditions: 

• An accumulation of flammable, combustible, or 
explosive agents

• Less than 19.5% or more than 23% oxygen by 
volume

• An accumulation of atmospheric contaminants, 
including gases, vapours, fumes, dusts or mists, 
that could:

 – result in acute health effects that pose an 
immediate threat to life, or 

 – interfere with a person’s ability to escape 
unaided from a confined space.

Examples of a confined space include pits, vaults, 
tanks, trenches, tunnels, pipelines, caissons, concrete 
truck drums, and manholes. Even if a place does not 
meet the criteria for a confined space, it can present 
similar hazards. If the work may create a hazardous 
atmosphere, for example, consider applying confined 
space safety measures to it.

The following conditions must be met in order to satisfy 
the requirements for acceptable atmospheric levels 
under the Confined Spaces regulation (632/05):

a. The atmospheric concentration of any explosive or 
flammable gas or vapour is less than,

i. 25% of its lower explosive limit (if s.19(4)(1) 
applies)

ii. 10% of its lower explosive limit (if s.19(4)(2) 
applies)

iii. 5% of its lower explosive limit (if s.19(4)(3) 
applies)

b. The oxygen content of the atmosphere is at least 
19.5% but not more than 23% by volume

c. At a workplace that is not a project, the exposure 
to atmospheric contaminants does not exceed any 
applicable limit set out in O. Reg. 833 or 490.

d. At a workplace that is a project, the exposure to 
atmospheric contaminants does not exceed any 
applicable limit set out in O. Reg. 833.

In general, if atmospheric contaminants (e.g., gases, 
vapours, fumes, dusts, or mists) are present, their 
concentrations do not exceed what is reasonable in 
the circumstances for the protection of the health and 
safety of workers.

Confined Space Program

A written confined space program is required for 
any workplace where a worker may have to enter a 
confined space in order to perform work (632/05, s. 
5(1)). The employer is responsible for developing and 
maintaining this program, which must comply with the 
Confined Spaces regulation at a minimum.

Program elements must include the following:

• A method for recognizing each confined space

• A method for assessing and evaluating the hazards to 
workers

• A method for developing plans to control the hazards

• A method for training workers

• An entry permit system setting out measures and 
procedures to be followed when working in a 
confined space.

CONFINED SPACESCHAPTER 9
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A confined space program can be applied to one or 
more confined spaces. The employer must make a copy 
of the program available to the following parties, as 
applicable:

• The constructor of the project

• Any other employers of workers who may be 
affected

• The project’s JHSC or H&S Rep (or if there's none, 
every worker who may be affected).

Hazard Assessment

Before any worker enters a confined space, the 
employer must appoint a competent person to carry 
out an adequate assessment of the hazards related 
to the space. This hazard assessment must take into 
account: 

1. The hazards that may exist in the confined space 
due to the design, construction, location, use, or 
contents

2. The hazards that may develop while work is 
performed inside the confined space

The competent person must sign and date the 
assessment and give it to the employer. This written 
hazard assessment may be incorporated into an 
entry permit. The employer must provide copies of 
the assessment when asked and keep a record of the 
competent person’s qualifications.  

The employer must ensure that the assessment is 
reviewed as often as necessary to remain adequate 
(e.g., if a potential chemical hazard develops due to a 
change in process or equipment, then the assessment 
must be changed).

An assessment is generally required for each confined 
space. But if there are two or more similar confined 
spaces containing the same hazards, only a single 
assessment document is needed. 

Hazards in a confined space can be divided into two 
categories: 

1. Physical hazards 

2. Atmospheric hazards.

Physical Hazards

Physical hazards often present a greater danger inside 
an enclosed space than they do outside. For instance, a 
fire can be far more dangerous in an area where space 
is limited and escape is restricted.

Physical Hazards Controls

Slip/Fall Hazards

Workers can be 
severely injured from a 
slip or fall on icy, oily, 
wet, or moist surfaces.

• Inspect for spills, and 
other physical hazards in 
the space. 

• Clean up or remove 
hazards.

Poor Entry/Exit

Confined space 
openings are generally 
small and not well-
located. This can make 
entry and exit difficult 
and can interfere with 
rescue.

• Keep access areas as 
clear of obstructions as 
possible. 

• Use mechanical devices to 
assist with the access and 
egress of personnel and 
materials. 

• To determine proper 
access, check drawings, 
rely on prior knowledge, 
or inspect from the 
outside.

Cramped Work Spaces

These restrict 
movement and can 
make using tools and 
equipment difficult and 
dangerous. 

• Plan work in advance to 
reduce the time spent in 
the confined space.

• Perform as much work 
outside the confined 
space as possible.

Noise/Vibration

An enclosed space can 
amplify noise. Excessive 
noise can damage 
hearing and prevent 
communication (e,g,. 
affect ability to hear 
alarms, warning shouts, 
or orders to evacuate).

• Use quieter tools.

• Perform as much work 
outside the confined 
space as possible.

• Wear hearing protection.

Did you know?

A competent person can include a worker, 
supervisor, consultant, or anyone who has adequate 
knowledge, training, and experience. This means 
that in addition to academic knowledge of the 
task at hand, the person has hands-on knowledge 
in safely performing the work and assessing the 
associated hazards, and knowledge of the legal 
requirements required to put controls in place to 
protect the health and safety of workers. 
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Physical Hazards Controls

Temperature Extremes

This can include heat 
stress when wearing 
protective clothing or 
when working around 
boilers, hot pipes or 
tanks, or structures 
heated by the sun.

• Use ventilation and shut 
down heat sources where 
possible. 

• Determine the likelihood 
of encountering 
dangerous high or low 
temperatures by checking 
with plant personnel.

Moving/Rotating 
Equipment and 
Machinery

This includes 
equipment such as 
conveyors, mixers, and 
augers or machinery 
that could become 
activated by stored 
pressure, accidental 
contact, gravity, or 
automatic timer. 

• Before entry, identify any 
moving equipment and 
automatic processes that 
may pose a hazard.

• Block or de-energize parts 
that may move because 
of gravity or released 
tension.

• Check with plant 
personnel on lockout and 
tagging procedures, and 
review drawings, plans, 
and specifications.

Electrical Hazards 

This includes contact 
with any exposed 
conductors or 
energized equipment. 
Also, water in confined 
spaces may pose an 
electrocution hazard 
where electrical circuits, 
equipment, and tools 
are used.

• Before entry, identify any 
electrical hazards and 
determine if the presence 
of water may pose an 
additional hazard. 

• Follow the safe work 
practices outlined in 
Chapter 7: Lockout and 
Tagging and Chapter 8: 
Electrical Work.

• Use ground fault circuit 
interrupters.

Radiation from 
Welding/X-rays 

Welding arcs produce 
UV and infrared 
radiation that can 
produce heat and 
cause damage to 
the skin and eyes. 
X-ray machines give 
off electromagnetic 
radiation that can 
penetrate the human 
body and damage 
internal organs. 

• Take proper precautions 
and wear protective 
equipment to prevent 
exposure.

• Schedule X-ray shooting 
away from workers who 
are not performing x-ray 
work. Remember that 
X-rays can travel through 
walls and floors.

Poor Lighting/Visibility

Confined spaces 
generally have poor 
lighting, which is why 
temporary lighting is 
often required.

• Install temporary lighting 
where needed

• Use low-voltage 
explosion-proof 
temporary lighting in 
potentially explosive 
atmospheres.

Physical Hazards Controls

Engulfment Hazards 

Liquids, sludge, fine 
solids, and other 
material may not be 
completely removed 
and may present an 
engulfment, drowning, 
or suffocation hazard. 
Granular materials can 
sometimes bridge-
over (i.e., form a crust) 
that may look firm but 
may collapse under a 
worker's weight. Loose 
material can form into 
piles that can easily 
become unstable and 
collapse.

• Use inspection ports and 
dipsticks, and check with 
knowledgeable personnel 
to evaluate such hazards.

• Use personal protective 
equipment such as 
lifelines and harnesses 
when walking on material 
in bins or hoppers.

• Depressurize lines (note 
any potential for back 
pressure) and disconnect 
piping or insert blanks.

• Follow safe work practices 
as outlined in Chapter 7: 
Lockout and Tagging.

Reactive or Corrosive 
Chemical Residues

Exposure to corrosive 
chemicals, solvents, or 
cleaners in a confined 
space can damage 
unprotected skin 
and eyes. Chemical 
reactions can cause a 
hazardous atmosphere 
to develop (e.g., 
a buildup of heat 
and pressure, which 
can cause a fire or 
explosion).

• Check with plant 
personnel about the 
contents of the confined 
space and any cleaning 
solvents used.

• If residual chemical 
residues remain in the 
space and pose a hazard, 
thorough cleaning, 
ventilation and protective 
clothing can help reduce 
exposure.

Brazing and Soldering  
Hazards

These include heat, 
radiation, inhaling toxic 
fumes and gases, and 
burns from hot metals.

• Wear protective clothing. 

• Use eyewear with at least 
a #5 tint when brazing.

• Ensure adequate 
ventilation.

WARNING: Adequate ventilation is essential when 
using an internal combustion engine in a confined 
space.

CONFINED SPACES



9-4 Refrigeration and Air-Conditioning Trade

Atmospheric Hazards

A hazardous atmosphere may be due to existing 
conditions (e.g., residue in a tank) or it may be created 
by the work being done inside or around the confined 
space (e.g., welding or using solvents). In some cases, 
removing sludge or scale can release trapped pockets 
of gas or vapour and create a hazardous atmosphere. 

Confined spaces can present three kinds of 
atmospheric hazards:

1. Oxygen-enriched or oxygen-deficient

2. Explosive 

3. Toxic.

Hazardous atmospheres often exist together. For 
instance, an explosive atmosphere may also be toxic. 
Always beware of the potential for asphyxiation, 
explosion, or poisoning in a confined space.

1. Oxygen-Enriched or Oxygen-Deficient

Normal outside air contains about 21% oxygen. 
Oxygen-enriched air contains more than 23% 
oxygen, whereas oxygen-deficient air contains less 
than 19.5% oxygen. 

Oxygen-enriched atmospheres are relatively rare 
and are usually caused by a leaking oxygen cylinder 
(e.g., a ruptured oxyacetylene hose during welding). 
The biggest danger is the increased flammability 
of materials. Things that would only smoulder 
in normal air will burn vigorously in an oxygen-
enriched atmosphere. It may even cause oil-soaked 
clothing to ignite.

Oxygen-deficient atmospheres, on the other 
hand, are fairly common. They may be caused 
by processes that consume oxygen such as 
combustion (e.g., welding), bacterial growth 
(e.g., decomposition), or chemical reaction (e.g., 
corrosion). Alternatively, they may result from 
another gas displacing the oxygen, such as during 
purging or pressure testing with an inert gas like 
nitrogen.

Those working in an oxygen-rich environment 
may experience an increased sense of well-
being or giddiness. Those in an oxygen-deficient 
atmosphere may experience fatigue, tingling in 
extremities, and rapid heartbeat. If the oxygen level 
falls below 10%, it could lead to unconsciousness 
and eventually death.

2. Explosive

An explosive atmosphere occurs when a flammable 
gas or vapour is present in quantities between 
the Lower Explosive Limit (LEL) and the Upper 
Explosive Limit (UEL). These limits define the 
“explosive range”, which varies from one substance 
to another (Table 9-1).

For example, gasoline has an LEL of 1.4% and a UEL 
of 7.6%. Below 1.4% there is not enough fuel to burn, 
whereas above 7.6% there is too much fuel and not 
enough oxygen to burn.

Explosive atmospheres can be created by 
processes in plants, mills, and other industrial 
settings. Bins, hoppers, cyclones, bag houses, 
and entire rooms may be classed as explosive 
environments. 

Table 9-1: Explosive Range for Common Gases and Vapours

Gas/Vapour
Lower 

Explosive 
Limit

Upper 
Explosive 

Limit

Acetone 2.5% 12.8%

Ammonia 15% 28%

Benzene 1.2% 7.8%

Ethyl Alcohol 3.3% 19%

Gasoline 1.4% 7.6%

Hexane 1.1% 7.5%

Hydrogen 
Sulphide 4% 46%

Methane 5% 15%

Methyl Alcohol 6% 36%

Propane 2.1% 9.5%

Toluene 1.1% 7.1%

Xylene 0.9% 6.7%

Source: National Institute for Occupational Safety & Health (NIOSH)

Explosive Range of a Flammable Atmosphere
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Mechanics may also create an explosion hazard 
with dust released from work activities. Take note 
that concentrations of fine dust may not be visible 
in the reduced light of many confined spaces.

*Cleaning and inspection activities are only allowed if 
they do not create a source of ignition.

†Cold work is work that doesn’t cause heat, sparks, open 
flame, explosions, or flash fires. 

‡Hot work is work that is capable of producing a source 
of ignition.

3. Toxic

Because confined spaces are poorly ventilated, 
atmospheric contaminants can build up to 
hazardous levels very quickly. Toxic atmosphere 
hazards include:

• Gas

• Vapour

• Mist

• Dust

• Fume

Common sources of toxic atmospheres include:

• Leaking refrigerants

• Solvent vapours such as paints, solvents, 
degreasers, and gasoline

• Hydrogen sulphide from decaying garbage or 
in sewers, sewage treatment plants, refineries, 
or pulp mills

• Methane from decaying garbage or in sewers

• Sewer gas (variable composition)

• Sulphur dioxide from paper mills or refineries

• Chlorine from water and sewage treatment 
plants

• Carbon monoxide from internal combustion 
engines or temporary heaters

• Propane from temporary heaters.

Table 9-2: Type of Work Allowed in Explosive 
Atmospheres

Plan for Controlling Hazards

Once the hazards have been identified in the 
assessment, a competent person must develop a plan 
to eliminate or control these hazards.

If control measures (such as continuous mechanical 
ventilation) are used to ensure that the concentrations 
of an atmospheric hazard are controlled or maintained 
at an appropriate level (but not eliminated), then the 
space would still be considered a confined space.

If, however, measures are implemented to eliminate 
the possibility that any atmospheric hazards may occur 
in the space, then the confined space provisions no 
longer need to apply. However, if workers must enter 
the confined space to eliminate the hazards, then the 
confined space provisions still apply.

If confined spaces on multiple construction projects 
are similar and present the same hazards, a single plan 
can be used. However, the employer must ensure that 
the plan is reviewed as often as necessary to maintain 
suitability.

The following provisions must be taken into account 
when developing the plan (O. Reg. 632/05, s.7(3)):

1. Duties of workers

2. Co-ordination document (prepared by the 
constructor) if workers of more than one contractor 
enter the same confined space 

3. On-site rescue procedures

4. Rescue equipment and communication

5. Protective clothing and equipment

6. Isolation of energy and control of material 
movement

7. Attendants

8. Adequate means of entry and exit

9. Atmospheric testing

10. Procedures for working with explosive substances

11. Ventilation and purging.

Each of these provisions are addressed in detail below.

1. Duties of workers

• Do not enter the confined space unless 
atmospheric testing has been performed (or 
re-enter if the confined space has been left 
unoccupied and unattended).

• Learn the hazards that may be faced upon 
entry. Know the routes of exposure (e.g., 
inhalation or skin absorption), signs and 
symptoms, and long-term effects of exposure.

• Learn how to use the equipment properly (e.g., 
personal protective equipment and tools).

• Maintain communication with the attendant so 
that they can monitor your safety and be able 
to alert workers to evacuate the area.

Concentration of 
Explosive Gas/Vapour Type of Work

More than 25% of LEL No entry allowed

Less than 25% of LEL Cleaning and inspection*

Less than 10% of LEL Cold work†

Less than 5% of LEL Hot work‡

Source: O. Reg. 632/05, s. 19(4)
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• Alert the attendant whenever:

 – You recognize any warning sign or 
symptom of exposure 

 – You see a dangerous condition 

 – An alarm is activated.

• Get out of the permit space immediately 
whenever:

 – A warning system indicating a ventilation 
failure is activated

 – The attendant gives an evacuation order

 – A worker recognizes any signs or 
symptoms of exposure

 – A person inside detects a dangerous 
condition

 – An evacuation alarm is activated.

2. Co-ordination document

If workers of more than one employer perform work 
in the same confined space, the lead employer or 
constructor must prepare a coordination document 
to ensure that the various employers perform their 
duties in a way that protects the health and safety 
of all workers. A copy of the document must be 
provided to each employer of workers who perform 
work in the confined space and to the project’s 
JHSC or H&S Rep.

3. On-site rescue procedures

The confined space plan must include written 
procedures for safe on-site rescue that can be 
implemented immediately in case of an emergency. 

An adequate number of people must be available 
to carry out the rescue procedures immediately. 
Rescuers must be trained in

a) The on-site rescue procedures

b) First aid and cardio-pulmonary resuscitation 
(CPR)

c) How to use the rescue equipment necessary to 
carry out the rescue.

NOTE: Each employer is responsible for the 
health and safety of their own workers and for 
ensuring compliance with the regulations.

WARNING: Dialing 911 is not a rescue plan. A 
comprehensive plan and procedures must be 
developed. If rescue is not completed within 
five minutes of an alarm, there is an increased 
chance of fatalities and the rescue operation 
can quickly become a “recovery” operation.

4. Rescue equipment and communications 

Rescue equipment must be readily available, 
appropriate for the confined space, and inspected 
by a competent person. This person must keep 
a written record of the inspection. Examples of 
rescue equipment include harnesses and lifelines, 
hoist/retrieval systems, tripods, respirators, and 
other PPE. 

Even with the best planned and executed entry 
plan, there is a chance of a sudden change in 
conditions. The change could be due to factors 
recognized earlier but for which no “absolute” 
protection exists, such as the failure of a respirator, 
the introduction of a new hazard, or the collapse of 
a person from heart attack or illness. In such cases, 
you need a rescue plan that has been practiced and 
that you know works. 

5. Protective clothing and equipment

Protective clothing and equipment suitable for 
one situation may not be suitable for others. 
For example, polyvinyl chloride (PVC) plastic is 
resistant to most acids, but it can be softened or 
penetrated by many common solvents such as 
benzene, toluene, and xylene.

For this reason, a knowledgeable person should 
assess the protective clothing and equipment 
needed (e.g., gloves, boots, chemical suits, fire-
resistant coveralls, and hearing, respiratory, eye, and 
face protection). 

Respiratory protective equipment should be used 
where ventilation is impractical or inadequate. 
Someone who is competent in respirator selection 
must determine the appropriate type of respirator. 

Oxygen-deficient atmospheres require supplied-air 
respirators—either airline types with emergency 
reserves or SCBA (self-contained breathing 
apparatus). In toxic atmospheres, use supplied-air 
respirators if the concentration of the gas or vapour 
exceeds the level considered to be Immediately 
Dangerous to Life or Health (IDLH), or if the 
concentration is unknown. When the level of toxic 
gas or vapour is above the exposure limit but 
below the IDLH level, air-purifying NIOSH-approved 
respirators may be used.  

NOTE: Always consider the size of the 
opening of the confined space when choosing 
rescue equipment.

WARNING: Rescuers are no good to the victim 
if they become victims themselves. Experts 
estimate that 50–60% of confined space 
fatalities involve would-be rescuers who entered 
the confined space without knowing how to 
deal with the hazards.

CONFINED SPACES
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6. Isolation of energy and control of material 
movement

Equipment that moves in any way (even rotation) 
must be isolated by either:

• Disconnecting the equipment from its power 
source and de-energizing the equipment, or 

• Lockout and tagging. 

Only workers trained in lockout and tagging 
should perform such operations. Lockout and 
tagging should be done even if you disconnect and 
de-energize. Some equipment, such as conveyors, 
may require blocking to prevent movement that 
could be caused by gravity.

For pneumatic or hydraulic equipment, isolate the 
power source and depressurize the supply lines. 
Depressurize any components that may still be 
pressurized after the supply lines have been bled 
(e.g., hydraulic cylinders). You must disconnect and 
drain pipes carrying solids or liquids to or from a 
confined space, or insert blank flanges.

If the pipe cannot be blanked off or disconnected, 
the valve may be closed, chained, locked and 
tagged, provided that this type of control— and its 
importance—have been explained to all workers in 
the area. Simply closing valves is not acceptable.

7. Attendants

An attendant must be present whenever a worker 
enters a confined space. The attendant is not 
allowed to enter the confined space unless replaced 
by another attendant in accordance with the plan.

Attendants must follow these requirements: 

• Remain alert outside and near to the entrance.

• Be in constant communication (visual or 
speech) with all workers in the confined space.

• Monitor the safety of workers inside the 
confined space.

Pipe Valve is Closed, Chained, Locked, and Tagged

• Provide assistance as necessary (except 
rescue).

• Have a device for summoning help in case of 
emergency (device must be provided).

• Initiate an adequate rescue procedure in case 
of an emergency.

8. Adequate means of entry and exit 

The means of entry and exit can be evaluated 
before entry by checking drawings, by prior 
knowledge, or simply by inspection from outside 
the space.

Confined space openings are generally small and 
not well located. These small openings must be 
considered in the rescue plan since they restrict the 
movement of workers and equipment in and out of 
confined spaces.

Entry and exit for top-side openings may require 
ladders. Ladders must be well secured. Performing 
an emergency rescue on workers trapped in such 
areas requires careful planning and practice.

9. Atmospheric testing  

If the hazard assessment determines that there 
is an atmospheric hazard in the confined space, 
testing must be done.

1. The employer must appoint a person with 
adequate training, knowledge and experience 
to perform adequate tests safely before and 
during the time a worker is in a confined 
space to ensure that acceptable atmospheric 
levels are maintained. The person who will 
perform the tests must receive training in the 
operation, calibration, and maintenance of the 
instruments. Most manufacturers can provide 
necessary training.

2. If the confined space has been left unoccupied 
and unattended, the testing must be performed 
again.

3. The person with adequate training, knowledge 
and experience performing the tests must use 
properly calibrated and maintained instruments 
appropriate for the hazards in the confined 
space.

REMEMBER: If a worker needs to use or 
wear protective clothing or equipment, 
they must be trained in its care and use.

CONFINED SPACES
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4. Results of every sample of a test must be 
recorded on the entry permit. If continuous 
monitoring is performed, test results must be 
recorded at adequate intervals. 

Gas Detection Instruments

Gas detection instruments can take many forms:

• Personal monitors 
are worn by the 
worker. They provide 
information about 
the concentration of 
hazardous substances 
surrounding the worker. 
They are particularly 
useful when the worker 
is moving from place 
to place within the 
confined space. 

• Area sampling is done before entry or re-entry 
of the confined space. Test as much of the 
confined space area as possible, including the 
bottom, mid-level, top, and corners.

• Single-gas or dual tox 
detectors measure only one 
or two gases, whereas multi-
gas detectors (pictured) are 
available with several toxic 
sensor options and have the 
flexibility of measuring many 
gases at the same time. 

Most multi-gas monitors 
include an oxygen sensor, a 
combustible gas sensor, and one or two 
dedicated sensors for detecting specific toxic 
gases. Newer single and multi-gas instruments 
offer the flexibility of interchangeable sensors 
(e.g., a detector used to check for hydrogen 
sulphide (H2S) can also check for carbon 
monoxide (CO) if the sensor is changed).

Testing Procedures

I. Select the appropriate calibrated instrument 
for the hazards identified in the assessment. 

There are hundreds of different toxics gases 
or vapours. To narrow down the possibilities 
and choose the right instruments, you need 
to understand the characteristics of the work 
area (e.g., if a propane heater is being used, 
you need calibrated monitors capable of 
measuring oxygen levels, carbon monoxide, and 
combustible gases). 

WARNING: Be sure to note and understand 
the set points of your gas detectors before 
using. Most do not detect low concentrations 
of gas. However, this may be changed within 
the unit (if applicable).

II. Calibrate, maintain, and use 
the equipment according 
to the manufacturer’s 
recommendations.

If the meter is not properly 
calibrated, you cannot rely 
upon its results. Death can 
occur if the instrument 
underestimates the 
atmospheric conditions. 

Most confined-space 
instrument manufacturers 
now offer “docking” 
stations that can 
automatically 
calibrate instruments 
and print a record 
of calibration. The 
stations also recharge 
and store the 
instruments.

III. Perform the tests safely. 

Entry into a confined space must be prohibited 
before the appropriate tests are performed. 
Atmospheres should be evaluated remotely 
(from outside the confined space) before each 
entry. If possible, an extendable probe should 
be inserted through an inspection port or other 
opening before removing large doors or covers. 

Make sure that as much of the space as 
possible is tested, including the bottom, mid-
level, top, and corners, so that you don’t miss 
layers or pockets of bad air. Lighter gases 
(methane) will accumulate at the top, while 
heavier gases (H2S) will sink to floor level. 
Gases that are the same weight as air (CO) will 
be found throughout.

Courtesy: MSA 
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IV. Check for oxygen content first, then for 
combustible or explosive gases and vapours, 
and finally for toxic gases and vapours.

Checking oxygen first is important because 
you may need adequate oxygen to get a valid 
result from other tests. If the oxygen level is 
adequate, test for explosive atmospheres. 

Several different calibration gases are available. 
Methane is used most frequently since it 
is a common gas. But you can get devices 
calibrated for propane, hexane, heptane, or 
almost any other combustible gas.

Then check for the presence of toxic gases and 
vapour using a calibrated instrument. If you’re 
using a multi-gas monitor capable of measuring 
oxygen, combustibles, and toxic gases 
simultaneously, then the order of testing is not 
as critical.

All three types of dangerous atmospheres must 
be evaluated before entry. Users of gas 
detectors must be competent workers. They 
must also receive training in the operation, 
calibration, and maintenance of the devices. 
Most manufacturers can provide training.

V. Consider continuous monitoring.

Continuous monitoring in a confined space is 
required while hot work is being performed in a 
potentially flammable or explosive atmosphere 
or where the flammable or explosive 
atmosphere has been rendered inert by adding 
an inert gas. It should also be considered 
when conditions in the confined space change 
rapidly. 

If continuous monitoring is performed then 
test results must be recorded at regular 
intervals. Most confined space instruments have 
data-logging capabilities, which is useful for 
compliance and record-keeping purposes.

Always test for three dangerous atmospheres 
(in order):

1. Too much or too little oxygen

2. Combustible or explosive gases/vapours

3. Toxic gases/vapours.

WARNING: Never trust your senses to 
determine whether the atmosphere in a 
confined space is safe. Know which gases or 
vapours may be present and test for them.

• You cannot see or smell many toxic gases 
and vapours. 

• Chemicals may numb your sense of smell.

• You cannot determine oxygen levels with 
your senses.

VI. Interpret the results. 

There may be other gases present in the 
confined space that interfere with the reading 
for the gas you are trying to measure. Such 
gases are referred to as “interfering gases.” 
They can lead to misinterpretation of the 
monitoring results.

If the atmosphere meets acceptable exposure 
limits, the confined space may be entered. If 
the atmosphere does not meet acceptable 
limits, implement controls before entry. If 
measurements are within acceptable limits but 
are approaching hazardous levels, the decision 
to proceed should be based on an assessment 
of the source of the problem, the likelihood of 
change, and the conditions at the scene.

VII. Record the results.

The test results must be recorded on the work 
entry permit. The records must be kept by the 
constructor or employer for at least one year 
after the project is finished. 

10. Procedures for working with explosive substances

No worker is allowed to enter a confined space 
if airborne combustible dust or mist is present 
in a concentration sufficient for explosion. If an 
explosive atmosphere is detected, you can perform 
only certain types of work (see Table 9-2).

Alternatively, work may be carried out in the 
confined space if the worker is using supplied 
air and the explosive atmosphere is replaced by 
an inert gas (such as nitrogen, argon, helium, or 
carbon dioxide).

The inert gas will replace all of the oxygen as well 
as the combustible gases in the confined space. 
Workers entering the confined space must use 
NIOSH-approved air-supplied respirators. The 
atmosphere must be monitored continuously to 
ensure it remains inert. 

The worker in the confined space must use 
adequate respiratory equipment and other 
equipment to help people outside the confined 
space locate and rescue them if a problem occurs. 

REMEMBER: There is no single all-purpose 
detection device that can warn you about 
oxygen levels and every toxic and explosive 
gas or vapour. More than one instrument 
may be necessary to identify and measure 
atmospheric hazards.

Know the limitations of your specific 
equipment. Consult the manufacturer’s 
instructions for proper use. Temperature, 
humidity, and interfering gases can all affect 
the performance of gas monitors. 
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After work is completed, the confined space must 
be properly ventilated and a competent worker 
must test the confined space to see if it is safe.

11. Ventilation and purging

This is the most effective method of control. The 
space can be purged of dangerous atmospheres 
by blowing fresh air in and/or by removing (or 
suction-venting) bad air out and allowing clean air 
in. Studies show that the best results are obtained 
by blowing fresh air into a space close to the 
bottom to ensure that air reaches remote pockets. 
Use a minimum rate of 20 air changes per hour. 

When ventilating, ensure that the toxic or 
flammable gas/vapours removed from the space 
do not pose a risk to other workers. “Exhaust air” 
should not be discharged into another work area.

In cases where the concentration of explosive gas 
or vapour is higher than the UEL, ventilation will 
bring the concentration down into the “Explosive 
Range.” This is one reason why you should 
use only “explosion-proof” fans. These may be 
specially designed fans powered by electricity or 
compressed air. Some pneumatic air movers may 
also be suitable.

In the case of welding or other work that generates 
a localized source of toxic gas, fume, or vapour, an 
exhaust ventilator can be used to draw out and 
discharge the hazard in an open area. Options must 
be evaluated by someone who understands the 
risks of the work being done. Check the efficiency 
of ventilation by re-testing the atmosphere with the 
gas detection equipment before entry.

Safeguards for Entry into Hazardous Atmosphere

Worker Training

Workers must be trained before they enter a confined 
space. The training must include:

• Recognizing the hazards (including potential 
hazards) in the confined space

• Safe work practices, including the use of all 
equipment such as ventilation equipment, air 
monitors, and personal protective equipment.

It is strongly recommended that:

• The employer use an evaluation procedure (a 
test) to ensure that workers have acquired the 
knowledge necessary to safely perform their duties

• Inexperienced workers team up with experienced 
workers.

• Training content is reviewed at least annually and 
whenever there is a change in circumstances such 
as modifications to an industrial process. 

• Records are kept of the names of trainers, trainees, 
and the date of training.

Entry Permits

Permits are a formal system of procedures issued by 
the employer before any worker enters the confined 
space. They are a valuable tool for planning, evaluating, 
and controlling confined space entry. Before each 
shift, a competent person must verify that the permit 
issued complies with the plan. Make sure that everyone 
involved in the job understands the entry permit and 
make it available to every person entering the confined 
space. See a sample entry permit on the next page.

Did you know?

IHSA offers the following courses:

• Confined Space Entry

• Confined Spaces Hazard Awareness

Safeguards for Entry into Non-hazardous Atmosphere

NOTE: If mechanical ventilation is used to provide 
a continuous supply of fresh air, a warning system 
(i.e., an alarm) and exit procedure must be in 
place in case of a ventilation failure. The alarm 
should be activated by a pressure switch at the 
fan rather than by electrical failure to ensure that 
the alarm is activated if the fan fails.

CONFINED SPACES
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Lo
ca

ti
o

n

Location of Confined Space: Project Name:

Employer Name: Competent Person:

Assessment Performed by: Name of Permit Issuer:

Description of Confined Space:

Description of Work to be Performed:

Effective: _____ /_____ /_________ 
am

From:  ____ : ____   pm  
am

To:  ____ : ____  pm  

A
ir

 Q
ua

lit
y 

R
es

ul
ts

Time of Test

Oxygen %

Combustibles %

Carbon monoxide (CO)

Hydrogen sulphide (H2S)

Other atmospheric hazard (         )

Tester’s Name (print): Signature:

H
az

ar
d

s 
&

 C
o

nt
ro

ls

Atmospheric/Physical Hazards Controls Personal Protective Equipment

 q Flammable  q Purging  q Respirator

 q Toxic  q Mechanical ventilation  q Gloves

 q Corrosive  q Natural ventilation  q Boots

 q Oxygen deficient/enriched  q De-energize, lockout  q Eye protection

 q Hot temperatures  q Blank  q Head protection

 q Electrical  q Inerting  q Fall protection

 q Slippery surfaces  q Other:  q Other: 

 q Lighting  q Other:  q Other: 

 q Hot work  q Other:  q Other: 

 q Working at heights  q Other:  q Other: 

 q Other  q Other:  q Other: 

Air Monitor Name Serial # Last Calibration/Bump Test

Sample Confined Space Entry Permit
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A
tt

en
d

an
t 

E
nt

ry
 L

o
g

Worker Name Permit Reviewed  
with Workers Time In Time Out Time In Time Out Time In Time Out

q

q

q

q

q

Attendant’s Name (print): Attendant’s Signature:

R
es

cu
e 

E
q

ui
p

m
en

t q Winch q Respirator  q Ladder q Tripod q Harness 

Other: Other: Other: Other:

Rescue equipment inspected and in good working order?   q Yes       q No

Confirmation of 
Work Completion

Signature Date Time

Note:  The permit shall comply with the relevant plan.

Sample Confined Space Entry Permit

CONFINED SPACES

Did you know?

IHSA offers a Confined Space Entry Permit (RF027) 
log book, which features the report form shown 
above in a pad format. Each pad contains 50 white 
tear out sheets for office use and yellow duplicates 
to be kept in the log book.
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10 Pressure Testing

Air-conditioning and refrigeration workers regularly 
perform pressure tests on systems to ensure reliability 
and to check for leaks. Hazards to personnel, facilities, 
and the environment posed by pressure testing include:

• Blast effects

• Shrapnel

• Fluid jets

• Release of toxic or asphyxiant materials

• Contamination

• Equipment damage

• Personal injury

• Death

• Unexpected and stored pressure.

CSA B52-18: Mechanical Refrigeration Code does not 
permit water or water-based (i.e., aqueous) solutions to 
be used for testing refrigerant piping. Instead, HVACR 
mechanics must use gas or other liquids. 

When isolating a section of pipe or a component of 
a mechanical system for inspection or repair, use 
caution to prevent damage and reduce the potential 
hazards from liquid expansion. An increase in ambient 
temperature around the pipe or component containing 
trapped liquid refrigerant and oil can create extremely 
high pressure within the isolated area (see Table 10-1). 

This may result in a ruptured gasket, valve, pipe, or 
other component and is a threat to safety and health. 
Whenever possible during inspection and repair, avoid 
leaving refrigerant and/or oil trapped between valves 
or in lines and components.

Fluid Can Become Trapped Between Components

Pressure Testing with Gas

Pressure testing with gas is more dangerous than 
testing with liquid since it is harder to spot. Where 
hydrostatic tests are necessary, they present an even 
greater potential risk for damaging the system. 

Follow these safe work practices when performing 
pressure tests using gas:

• Use the proper gas for pressure testing (i.e., do not 
use gases for testing that are incompatible with 
the gases that will be used in the system when it 
is running). Dry nitrogen is often used for pressure 
testing because it is an inert gas. Do not use 
refrigerant gases to test for leaks.

• Do not use mixed gases containing in excess of 
20% by volume of oxygen or any combustible gas 
or combustible mixture of gases within the system 
for testing. 

• If any oxygen is present in the test medium, take 
precautions to avoid contact with ignition sources. 
Oxygen will react with oil or other combustible 
materials by vigorously supporting and accelerating 
combustion.

• Barricade the equipment being tested or use 
selective shielding to protect operators and 
controls from possible projectiles or fragments 
and gas expulsion. Remove persons not directly 
involved in the test from the area.

• Post warning signs in the area such as DANGER—
HIGH-PRESSURE TEST IN PROGRESS—KEEP OUT. 
Keep these signs on the equipment until after the 
pressure is released. 

Table 10-1: Temperature/Pressure Relationship with 
Cylinder of Refrigerant Gas

PRESSURE TESTINGCHAPTER 10
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• Label any valve, cap, or plug that is not 
permanently installed and may be removed as 
part of the work as UNDER PRESSURE – DO NOT 
OPERATE OR REMOVE. 

• After the test, carefully bleed trapped pressure that 
would not be expected in the system. 

• Never use the system compressor to build up 
pressure for testing.

• Take special care when using dry nitrogen gas (or 
gas from any other high-pressure cylinders) for 
testing. The pressure in a nitrogen cylinder is 
usually well above the bursting pressure of system 
components. For this reason, the system is filled 
through an approved pressure regulator (with 
pressure relief) appropriate for the gas used. Vent 
to safe location to prevent anoxia, which could 
occur if oxygen is displaced by vented nitrogen.

Compressed Nitrogen Gas with Pressure Regulator

Pressure Testing with Liquids

Where permissible or required, test with liquid instead 
of gas—it's less hazardous. A small amount of liquid 
leakage is easier to spot because it will cause a large 
and quick decrease in pressure.

Follow these safe work practices when performing 
pressure tests using liquid:

• Remove all air from both the testing system and 
the equipment to be tested. Otherwise, compressed 
air can expand violently and eject liquids from 
the system under high pressure. If the action of 
pumping the equipment feels spongy, this usually 
indicates the presence of trapped gas.

• Use the proper and safest liquid for the system 
being tested.

• Remove any system gauges or fill them with liquid 
(if appropriate). Plug openings as required. 

• Barricade the equipment being tested or use 
selective shielding to protect operators and 
controls from possible projectiles or fragments and 
liquid jets. Remove persons not directly involved in 
the test from the area.

• Post warning signs in the area such as DANGER—
HIGH-PRESSURE TEST IN PROGRESS—KEEP OUT. 
Do not remove these signs on the equipment until 
until ALL pressure is bled from the system. 

• Post warnings on temporary plugs, caps, and valves 
in areas not protected by general pressure testing 
signs. 

• Ask workers who are not involved in the test to 
work in another area away from the test.

• Never use the system pump to build up pressure for 
testing. 

• Open the fill-valve and slowly pump to the test 
pressure. Use a pressure-limiting device or a 
pressure-reducing device that is set above the test 
pressure but below the amount of pressure that 
would cause permanent deformation of system 
components.

PRESSURE TESTING
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11 Service Vehicles
Getting air-conditioning and refrigeration workers and 
materials to the job location can sometimes present 
health and safety hazards. While these hazards are 
often overlooked, taking just a few precautions can 
make a big difference. This section highlights some 
basic requirements for those who drive service vehicles.

Legislation

Highway Traffic Act

All vehicles must be operated in compliance with 
Ontario's Highway Traffic Act (HTA) while on public 
roads and highways. However, service vehicles are 
often considered commercial motor vehicles, in which 
case, they must meet additional requirements.

Loading a vehicle with equipment and supplies can 
quickly increase its weight. If a vehicle is towing a 
trailer, its weight must be added to the weight of the 
vehicle when determining total weight. Add the highest 
weight of the vehicle to the highest weight of the 
trailer’s gross vehicle weight rating (if provided on the 
trailer) or the actual weight (empty or loaded). 

Whenever the gross vehicle weight rating, registered 
gross weight, or actual weight exceeds 4,500 kg 
(10,000 lb), the vehicle and its operator are subject 
to the regulations under the HTA that apply to 
commercial motor vehicles and operators. These rules 
include the following:

• Commercial vehicle operators are required to 
obtain and carry a Commercial Vehicle Operators 
Registration (CVOR) certificate. The CVOR system 
monitors an operator's safety record over a two-
year period.

• Commercial plates are required on commercial 
motor vehicles. However, commercial plates does 
not automatically classify a vehicle as commercial.

Did you know? 

The HTA defines a commercial motor vehicle as 
a vehicle used for commercial purposes that has a 
permanently attached truck or delivery body. Also, 
its weight must exceed 4,500 kg (10,000 lb).

• The HTA defines a commercial vehicle operator 
as the person responsible for the conduct of the 
driver (e.g., hours of service), the mechanical safety 
of the vehicle (e.g., daily/annual inspections), 
and the carriage of goods and passengers (e.g., 
load security). The operator does not have to be 
the vehicle owner. However, even if the vehicle 
is leased or contracted, the operator must hold a 
valid CVOR certificate.

• If the combined weight of the vehicle and the 
trailer its towing exceed 4,500 kg (10,000 lb), 
both vehicles may be required to display an annual 
safety inspection decal.

• Unless exempted, the gross weight of any 
commercial or passenger vehicle, or combination of 
vehicles (e.g., van and trailer), must not exceed the 
manufacturer’s gross axle weight rating. This rating 
is usually found on a sticker placed on the driver’s 
door. Exceeding it is an offence under the HTA. 

Transportation of Dangerous Goods Act

Canada's Transportation of Dangerous Goods Act (TDG 
Act) applies whenever hazardous material is being 
transported on a road or highway. Both the driver and 
the owner of a service vehicle have responsibilities and 
obligations under the TDG Act. 

Some of the federal regulations under the TDG Act that 
apply to a service vehicle, vehicle owner, and driver are:

• If you are transporting more than 150 kg (300 lb) of 
dangerous goods, you must be specially trained. 

• Read the safety data sheet (SDS) of each product 
that you are transporting. It may contain specific 
information about transporting that material.

• Carry a dry chemical fire extinguisher of at 
least 10BC rating, as listed by the Underwriters 
Laboratories of Canada (ULC), in the vehicle.

• Securely stow propane cylinders to prevent 
movement. The following measures are advised:

 – Ventilate the space where cylinders are 
transported or stored inside a vehicle to the 
outside. 

 – Keep the cylinder valve closed during storage.

 – Keep the relief valve in contact with the vapour 
space of the cylinder. 

 – Do not expose the cylinder to any source of 
ignition or to temperatures higher than 125°F 
(50°C). 

 – Isolate the cylinder from other flammable or 
oxidizing gases.

NOTE: The construction regulations (213/91, s.42(1)) 
requires compressed gas cylinders to be stored in 
an upright position. Check the SDS or contact the 
supplier to determine whether a cylinder can be 
transported or stored at an angle or lying down.

SERVICE VEHICLESCHAPTER 11



11-2 Refrigeration and Air-Conditioning Trade

The TDG Act allows certain exemptions from driver 
training, documentation, and placarding of the vehicle. 
Placarding refers to affixing signs to the vehicle for 
identifying the contents being transported. 

Exemptions may be provided when propane, acetylene, 
or oxygen is being transported in an open vehicle and 
either the amount is less than 500 kg gross mass or 
it is contained in no more than five cylinders. In this 
situation, the TDG Act does require the label on the 
cylinder to be visible from outside the vehicle.

If transporting 1-lb (450 g) non-refillable propane 
cylinders in a vehicle, take the following precautions:

• Only connect and disconnect the cylinders when 
outdoors.

• Ensure only disconnected cylinders are kept inside 
the vehicle.

• Store cylinders upright and secure them to keep 
them upright in all traffic conditions.

• Ensure all the cylinders have labels.

• Carry a fire extinguisher in the vehicle

• Ensure the cylinders are leak tested each time 
before being stored in the vehicle.

Defensive Driving

Defensive driving means being prepared. Do not simply 
focus on getting to your destination. Think also about 
actions and events that can influence the way your trip 
unfolds. Be prepared to avoid or control hazards. 

Follow these common sense rules for defensive driving:

1. Understand the rules and regulations that apply to 
the vehicle and to driving. Ignorance of the law is 
not a valid defense in a court of law.

2. Understand that human physical and emotional 
factors influence driving performance.

3. Ensure that the vehicle is well maintained and 
operating properly.

4. Consider how weather, road, and traffic conditions 
will affect driving abilities.

If you want to know more about the previous four 
topics, enrol in a defensive driving course. It will 
allow you to attain and maintain a level of knowledge 
necessary to practice defensive driving.

Did you know? 

If you have any questions or doubts about how 
the Highway Traffic Act or the Transportation of 
Dangerous Goods Act is to be applied, contact 
the local Ministry of Transportation Enforcement 
Office.

Trailer Safety

Before towing a trailer, be sure it is in safe operating 
condition. Inspect the following:

• Lights

• Tires

• Brakes (if so equipped)

• Bearings

• Safety chains 

• Hitch.

Use the correct class of trailer hitch on your vehicle.

• Class I – up to 2,000 lb

• Class II – up to 3,500 lb

• Class III – up to 5,000 lb

• Class IV – up to 10,000 lb.

A trailer requires two separate means of attachment 
to the vehicle. The typical arrangement incorporates a 
ball hitch with two safety chains. The capacity of each 
safety chain should be equal to the gross weight of the 
trailer and should cross under the tongue to connect 
to the hitch. This does not apply to fifth-wheel trailer 
attachments.

Ensure the anchor points, connectors, and tie downs 
are strong enough to stop the load from moving when 
force is applied (emergency stopping, centrifugal force, 
etc.). Inspect them before each use.

A tie-down must not be used if:

• the active portion has knots in it

• any component of it exhibits stretch, deformation, 
wear, or damage beyond the limits specified by the 
manufacturer

• it has been repaired or shortened other than in 
accordance with the manufacturer’s specifications.

Loose objects must be restrained. Cover with a tarp or 
netting as appropriate. All loads on trucks and trailers 
must be secured or loaded so that no portion of the 
load may become dislodged or fall from the vehicle.

Did you know? 

IHSA delivers the following courses that may be 
of interest to those who drive service vehicles:

• Defensive Driving—Commercial

• Distracted Driving

• Highway Traffic Act 

• Preventing Work-related Motor Vehicle 
Collisions

• Propane in Construction

• Transportation of Dangerous Goods (TDG).

SERVICE VEHICLES
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Check the Commercial Motor Vehicle Inspections 
regulation (O. Reg. 199/07) for pre-trip and annual 
safety evaluation requirements when using trailers.

Vehicle Layout

Before you drive, make sure that equipment and 
materials are evenly distributed. Secure any cargo that 
could shift during travel, especially cylinders of 
compressed gas. Do not let scrap and debris 
accumulate in the vehicle. 

The design and layout of service vehicles should 
include the following points:

• A strong reinforced divider should separate the 
driver compartment from the back.

• Compressed gas cylinders should be located in a 
compartment that is vented outside of the vehicle. 

• Cylinders should be solidly supported and fit in 
specific places.

• A designated location should be provided for 
the first aid station, SDS information, and fire 
extinguisher.

• Strong storage racks for tools and supplies should 
be provided to allow even distribution of weight 
and prevent shifting in the event of sudden stops 
or sharp turns. 

Pre-Trip Inspections

Before each shift, do a basic vehicle inspection. The 
following “daily circle check” is a good procedure. 
Record any defects found and report them to your 
supervisor immediately.

Check the following:

 � Parking brake—adequate to hold vehicle.

 � Fluid levels—oil, gas, and brakes. Check for leaks.

 � Lights and turn signals—functioning.

 � Visibility—mirrors properly adjusted, windows clean 
and intact.

 � Wiper and washer—functioning.

 � Tires—pressure, depth of tread, damage.

 � Wheels and fasteners—defects in rim, loose or 
missing fasteners.

 � Emergency equipment—install and inspect as 
required by law or company policy.

 � Fire extinguisher—vehicle equipped with a fully 
charged dry-chemical fire extinguisher (4A4OBC).

 � First aid kit—fully stocked

 � Load—secure and evenly distributed.

 � Driver’s line of sight and mirror—not obstructed by 
material or equipment.

 � Everything securely in place. (Hard hats and other 
equipment can become flying objects in an 
accident.)

DAILY CIRCLE CHECK

Parking 
Brake

General Cleanliness

Check 
Log Sheet

Emergency 
Equipment

Fluid Levels:
Oil, Gas, Brakes

Wheels and Fasteners

Load

Tires Visibility

Wiper/
Washer

Lights and 
Turn Signals

Seatbelts

NOTE: A more detailed inspection may be 
required for commercial vehicles.

SERVICE VEHICLES
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Maintenance

Every employer should establish a system to 
periodically inspect, repair, and maintain all motor 
vehicles and trailers that are operated on the 
highway. For commercial vehicles, this is a mandatory 
requirement.

An employer must not permit a motor vehicle to be 
driven or a trailer to be towed on a highway if there 
is reason to believe that the vehicle or trailer will 
not meet safety standards. A driver who reasonably 
believes or suspects that a vehicle or trailer does not 
meet safety standards should advise the employer 
accordingly.

SERVICE VEHICLES
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12 Working Alone
Air-conditioning and refrigeration workers frequently 
work alone, particularly during service calls. Working 
alone can also mean working in an area that is separate 
from other workers or working late at night. In these 
situations, a worker may become injured, trapped, or 
otherwise incapacitated and not be able to call for help. 

Factors that can make it difficult for an injured worker 
to get help are:

• The worker is unconscious or unable to move.

• The worker cannot reach a phone, or the means of 
communication is not working.

• The worker is unable to move and is beyond the 
sight or hearing range of other workers.

• No one is aware of the situation because the 
worker does not have a scheduled time for calling 
in. 

• A call-in schedule has been established, but the 
interval between calls is too long.

• The location is remote and emergency services 
cannot respond quickly or must come from far 
away. They may also encounter difficulties locating 
the jobsite or the worker.

Some jobs should simply not be done by anyone 
working alone. These include 

• Working in confined spaces 

• Working with acutely toxic chemicals

• Working with high voltages

• Working in extreme temperatures or inclement 
weather

• Working in areas where a gas leak could displace 
and reduce oxygen levels

• Working on or over moving equipment or 
machinery.

Jobs posing a higher than normal risk when performed 
by an employee working alone should be identified and 
extra precautions put in place to protect worker saefty, 
such as requiring two workers to perform the job. In 
some situations (e.g., working in confined spaces), 
regulations prohibit work or entry into the work area 
without an attendant stationed nearby. 

Any delay in rescuing an injured worker puts them at 
risk of serious complications or even death. In cases 
where a worker must work alone, there must be a 
reliable system of communication system between the 
worker and someone who can help in an emergency. 

Local emergency services should be identified and 
contacted to confirm phone numbers and availability. 
These services may be provided by on-site emergency 
response personnel or through local municipal services.

Responsibilities 

Under the OHSA, employers and supervisors have a 
general duty to take every precaution reasonable in 
the circumstances for the protection of a worker. This 
would include help and support for personnel working 
alone.

The construction regulation requires the constructor 
to establish and implement written procedures to 
be followed in the event of an emergency (O.Reg. 
213/91, s.17). The constructor also has a duty to ensure 
that every worker on a project has ready access to a 
telephone, two-way radio, or other system of two-way 
communication in the event of an emergency.

Make sure your company has a health and safety policy 
and procedure to protect employees who may have to 
work alone. Also make sure the emergency response 
plan includes procedures to cover working alone. 

Communication 

Communication is crucial. At regular intervals, someone 
should check on the worker or the worker should 
report to a designated person. Where hazard exposure 
is high, intervals should be kept short. 

The worker should make every reasonable effort to 
advise the dispatcher, on-duty person, answering 
service, supervisor and/or client of job progress, 
expected time of completion, actual time of 
completion, and departure from the site. 

When using an answering service, the general 
procedure involves phoning in regularly. If the worker 
fails to report at one of the designated times, the 
answering service phones the employer, who checks on 
the worker.

WORKING ALONECHAPTER 12
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The employer or supervisor must ensure that:

• A method of checking in with the worker has been 
established.

• Check-in intervals are clearly understood by both 
parties.

• The designated contact person is aware of the 
work schedule.

• Communication equipment is in good working 
order.

• No obstructions or interference may block radio or 
phone communications.

• The person working alone is: 

 – aware of real and potential hazards in the 
area, including the potential for violent 
confrontations

 – trained to recognize and control hazards

 – provided with procedures and equipment to do 
the job safely.

All safety and work-related procedures should be 
reviewed with personnel before they work alone. 
Local emergency services should be identified and 
contacted to confirm phone numbers and availability. 
These services may be provided by on-site emergency 
response personnel or through local municipal services.

Safe Work Procedures 

Here are some safe work procedures for workers to 
follow when working alone:

• Upon arrival at a site, inform your employer (or an 
alternate contact) of your location, your intended 
start time, the time of your next call-in, and the 
estimated time for completing the work. Remember 
to inform your contact when you have finished 
work and are leaving the site. 

• Review any emergency procedures in place at the 
worksite and make sure they line up with your 
employer’s procedures. Some locations may have 
site control procedures to record any information 
that may help protect worker safety (site entry and 
exit, who is working on site, expected duration of 
the work, contact information, etc.).

• Be sure emergency response personnel on and off 
the site will be able to locate you in order to carry 
out an emergency rescue.

• Local emergency personnel may not be trained or 
capable of providing immediate assistance. Identify 
if any special equipment and material will be 
required. For example, make sure local rescue will 
be able to access the rooftop.

• Ensure that the emergency response procedure 
will apply to all possible emergencies and that 
rescue personnel will be able to respond. In remote 
locations or late at night, rescue services may be 
limited.

• Identify who is available to provide assistance at 
the site and how you will communicate with that 
person in case of an emergency. 

Follow Safe Work Procedures When Working Alone

WORKING ALONE



A-1Health and Safety Manual (M074)

Musculoskeletal Hazards and Controls

Refrigeration & Air Conditioning Trade

Musculoskeletal disorders (MSDs), such as chronic back pain or shoulder problems, often take time to 
develop. Forceful exertion, awkward positions, hand-arm and whole-body vibration, contact stress, and 
repetitive tasks can add up over time to produce an MSD.

This profile can help air-cooling, air-conditioning, heating, and ventilating system mechanics identify and 
control MSD hazards in their job. We recommend that you add the best practices outlined here to your 
company’s health and safety program. The hazards in a particular job, however, may be different than the 
ones on this profile, so evaluate the risks of your particular activities.

When putting MSD controls in place, consider the following ergonomic principles:

1. Use handling equipment when possible. The best way to prevent an MSD is to eliminate or reduce 
the frequency of lifting, carrying, pushing, and pulling. Use material-handling equipment such as carts, 
dollies, pallet jacks, or lift trucks.

2. Don’t lift a load from the floor. Lifting from the floor or from below standing knuckle height can put 
severe stress on your back and reduce your lifting capacity. To avoid this, store objects above standing 
knuckle level and below standing shoulder level and use proper lifting techniques:

1. Lift materials with your legs

2. Do not bend over or lift with your back.

3. Keep the load close to your body. 

For more information, see “Back Care” in IHSA’s Construction Health and Safety Manual (M029).

4. Avoid working on the floor. Constantly working on the floor can result in injuries to your back, hips, 
and knees because you usually have to kneel and bend forward. When possible, raise the work height 
by using a workbench.

5. Minimize work above your shoulder. High lifting or constantly reaching above your shoulders can be 
harmful. Most of the work is being done by the smaller muscles in your shoulders and arms instead 
of by the larger muscles in your back and legs. When your arms are raised, the muscles fatigue more 
quickly because there is less blood flow and there is a greater chance you could drop the object.

6. Get help with large loads or split them into smaller loads. Get help from a co-worker if a load is too 
heavy to handle on your own. If possible, split the load into smaller loads. Making more trips with small 
loads puts less stress on your back than making fewer trips with large loads.

7. Practise good housekeeping. Pick up debris and garbage to prevent trips, slips, and falls. A clean 
worksite also allows you to get closer to your work and equipment.

8. Conduct a Job Safety Analysis (JSA). Actively assess the job tasks and implement MSD controls 
before starting work to avoid overexertion and awkward positions.

9. Perform stretching and warm-up exercises before starting work. This not only prevents MSDs but 
also promotes general good health. Use IHSA's Before You Start Work Exercises Card (V012).

Photocopy this profile and distribute it as widely as possible!

MSD HAZARDS AND CONTROLSAPPENDIX A
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Tasks Hazards/Risks Potential Controls

 » Transporting 
equipment to 
the jobsite

 » Selecting, 
cutting, 
transporting, 
and installing 
pipes

 » Overexertion injuries 
from:

• lifting and carrying 
pipes

• pushing/pulling 
carts with heavy 
pipes

• transporting heavy 
equipment

• handling ladders.

 » Assess the MSD hazards of the job tasks and implement controls 
before starting work to avoid overexertion and awkward positions.
Plan ahead to minimize material-handling tasks.

 » Use mechanical lifting equipment whenever you can, especially 
when loading or unloading heavy materials. Handling equipment 
can include a Genie lift, a light mobile overhead crane, or a powered 
buggy. They are available in many shapes and sizes and may be 
customized. Talk to your purchasing department or supervisor 
about getting the correct one for your needs. 

 » Get help from a co-worker if load is too much for you to handle on 
your own. Consider not only the weight of the item but also the 
lifting location, your body position, and ergonomic principles.

 » If available, use a scissor lift or other work platform.

 » Whenever possible, use overhead cranes to lift and transport heavy 
items (e.g., install a small-sized crane on a pickup or flatbed truck 
to help with lifting/lowering heavy objects). When installing an 
overhead crane on site, ensure that the system/device is rated for 
the load weight you are going to transport. You will also need to 
consider movement patterns before installing the crane.

 » Store materials in large containers to make them easier to move. 
Use a lift truck or crane to transport large quantities of materials 
such as steel pipes, cables, welding units, hoses, and rigging 
equipment. This will reduce material handling and improve 
efficiency.

 » Use dollies and motorized pallet jacks whenever possible, especially 
when moving material frequently or over long distances. 

 » Use a ramp made of either aluminum or wood when moving 
materials upstairs or over uneven walkways.

 » Install a hydraulic ladder rack to help load and unload ladders from 
vehicles.

 » Install a grasp bar on top of service vans to make it easier to enter 
the back of the van.

 » Install an extra step at the back of service vans to reduce the step 
distance between the ground and the bumper of the van. 

 » When using carts or hand trucks:

• Select a model with the type of wheels for the ground conditions.

• Select a model with swivel wheels on the rear and fixed wheels on 
the front to make it easier to push over longer distances.

• Maintain the wheels on handling equipment to reduce the force 
needed for pushing or pulling.

• Make sure handles are located at the rear of the cart and at waist 
level.

• Make sure the load height on the cart does not block your view.

• Keep loads balanced and under the manufacturers’ recommended 
weight limits

• Push a cart instead of pulling it. Pulling causes more bone-on-
bone compression in the lower back.

 » Become familiar with the many types of hoists, balancers, and 
attachments that are available to help lift objects. Always ensure 
that the equipment is capable of handling the weight of the load.

MSD HAZARDS AND CONTROLS
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Tasks Hazards/Risks Potential Controls

 » Installing 
refrigeration 
and air-cooling 
systems

 » Installing 
heating, 
ventilating, 
and air-
conditioning 
systems 

 » Overexertion injuries 
from lifting heavy 
objects

 » Awkward positions 
from bending at 
the waist, kneeling, 
and squatting while 
installing and cutting 
materials

 » Stress on the knees, 
shoulders, and 
arms from kneeling, 
carrying large 
objects, and working 
with hand tools

 » Move as close as possible to the work area and centre yourself to 
reduce overreaching and bending at the waist.

 » Store equipment and materials above ground level. The optimal 
lifting height is between chest level and knee level.

 » Work in a comfortable position. Use existing equipment to create 
a stable workbench that allows you to work while standing upright 
with your arms close to your sides.

 » Use pulley systems attached to tools or equipment to assist in 
manual handling and positioning. Working this way reduces the 
force needed to lift, position, or operate tools or equipment.

 » Use lift tongs with handles to assist with handling propane and 
related equipment.

 » Keep cutting tools sharp to reduce the amount of force required to 
use them. If you do a lot of cutting, use a power saw.

 » Use a shoulder pad when carrying heavy objects on your shoulder. 
This will reduce the strain on your shoulder by spreading the weight 
over a larger area.

 » To reduce working above shoulder height, consider using a tool that 
has extended arms or handles to prevent you from having to keep 
your arms raised.

 » Use lightweight, low vibration, ergonomic tools whenever possible. 
Select the right tool for the job. Choose tools that fit your hand 
comfortably. 

 » Choose a power tool if possible or a tool that require less force. Let 
your supervisor know if you need training on a new tool or process.

 » Practise good housekeeping. Discard or pick up debris and scrap 
material to prevent repetitive bending, slips, trips, and falls. Keep 
pathways clear for carts, wheelbarrows, and dollies. This will reduce 
forceful exertion when moving equipment.

 » Wear gloves with anti-vibration properties. These gloves can reduce 
the vibration that is transmitted to your hands and arms from tools 
such as grinders, needle guns, and sanders.

 » Use elbow pads to protect elbows from contact stress. They are 
very useful when working in cramped spaces or having to lean on 
elbows. Elbow pads should fit snugly but should not affect the 
circulation in your arm.

 » Provide adequate illumination for the tasks—especially during 
carrying, pushing, and pulling tasks. Obstruction due to load 
handling can increase risk for slips/falls when lighting is inadequate. 

 » Rotate to other tasks when possible to give your muscles a break 
from repetitive movements.

 » Use a three-point lift method when handling heavy or long material 
by yourself:

1. Squat and lift one end of the object.

2. Walk up the load.

3. Lift the object from the ground.

 » Use a shelving system that can store materials, tools, or equipment 
within easy reach and without having to bend or twist. If using 
a rack system, store items between knee and shoulder height 
whenever possible.

MSD HAZARDS AND CONTROLS
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Tasks Hazards/Risks Potential Controls

 » Welding steel 
pipes

 » Awkward positions 
such as squatting, 
kneeling, or stooping 
from working in 
confined or tight 
locations

 » Overexterion 
from lifting heavy 
equipment or 
materials

 » Stress on the neck 
and shoulders from 
holding a bent-neck 
position or keeping 
shoulders raised for 
a long time

 » Stress on the neck 
from supporting the 
weight of a hard hat 
and welding mask

 » Working overhead or in cramped spaces forces the body into 
awkward positions. To relieve muscle tension and improve 
circulation, change body positions often, alternate job tasks, and 
stretch throughout the day.

 » Use auto-darkening lenses on your welding helmet. They darken 
as soon as the arc is struck, which eliminates the need to open and 
close your helmet repeatedly. The reduces strain on the neck.

 » Choose a welding set that has comfortable, well-positioned handles. 
Protruding controls or vents can make it more difficult to carry. 

 » Choose a welding set that you can push or pull comfortably over 
uneven surfaces.

 » Put your welding leads on pulleys.

 » Use welding guns that have swivels and can be used in either hand.

 » Use welding cables that are lightweight and flexible.

 » Pre-assemble material and use material-handling equipment to 
reduce unnecessary lifting.

 » Use a wheeled device when moving a pipe-threading machine.

 » When possible, use equipment such as forklifts, power buggies, or 
power carts to transport pipes.

 » Cut pipes on a bench to reduce awkward bending.

 » Use a rotational clamp or a sawhorse with a clamp to help reduce 
awkward positions of the neck, shoulders, and arms when welding 
pipes.

 » Use lightweight ergonomic hand tools that have:

• Low vibration

• A comfortable handle that provides a good grip (e.g., a rubber or 
spongy-type grip)

• A grip that is the correct size and is designed to be used by either 
hand

• A handle that lets you keep your wrist straight or in a neutral 
position when operating it

• A torque reduction and/or low kickback

 » Use a work stool or knee creeper when welding material that is low 
to the ground. A knee creeper can support your upper body, reduce 
contact stress on your knees, and make it easier to move around.

 » Use a work table or bench to avoid working in an awkward position 
(on the floor and on your knees with your back bent). 

 » Ensure that there is an adequate power supply for power tools and 
that the tools are properly maintained.

 » Avoid pinch points near your feet.

 » Rotate to other tasks when possible to give your muscles a break 
from repetitive movements.

 » Take stretch breaks throughout the day to relieve discomfort and 
get your muscles moving.

MSD HAZARDS AND CONTROLS



A-5Health and Safety Manual (M074)

Tasks Hazards/Risks Potential Controls

 » Maintaining 
heating, 
ventilating, 
and air 
conditioning 
systems

 » Static bending at 
the waist, kneeling, 
and squatting 
while performing 
maintenance work

 » Overexertion injuries 
of the shoulder and 
back from lifting 
ladders on and off 
the roof of vehicles

 » Install a hydraulic ladder rack to help load and unload ladders from 
vehicles.

 » Use a large, thick, soft mat to reduce contact stress when kneeling 
or lying on the ground.

 » Reduce the weight of the toolbox by carrying only the tools you will 
need for the job.

 » If possible, use lighter, cordless electrical tools to remove or install 
bolts and screws.

 » Use a work stool when the work is low or use a thick mat when 
lying on the ground. 

 » Use tools and equipment that have comfortable handles whenever 
possible. For example, when lifting a bucket, you won’t have to use 
as much force if the handle is thick, so add padding to the handle or 
use equipment with thicker handles.

 » Whenever possible, install an adjustable arm support for the 
computer to accommodate both left- and right-handed users.

 » Install a grasp bar on top of service vans to make it easier to enter 
the back of the van.

 » Install an extra step at the back of service vans to reduce the 
distance between the ground and the bumper of the van.

 » When purchasing service vehicles, consider the following:

• Walk-through height—Higher vehicles will be better for storing 
and accessing work materials.

• Number and location of grab handles at the back of the vehicle

• Steering wheel tilt and telescoping adjustments improve comfort 
and reach

• Seats with vertical and horizontal adjustment ranges, lumbar 
support, back recline, and armrest height and angle adjustments

• Suspension in seats to minimize effects of vibration

• Adjustable seatbelt shoulder strap height to enhance comfort for 
smaller or larger drivers

• Pedals and steering wheel aligned with centerline of seat

• Accessibility of cup holders, gear shifter, and main controls so 
drivers do not have to extend reach

• Visibility of main dashboard displays and easy adjustment of 
mirrors.

A publication of the Refrigeration and Air Conditioning Labour-Management
Health and Safety Committee in partnership with the

Infrastructure Health & Safety Association
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Yes! I’d like my free 
subscription to 
IHSA.ca Magazine!

Supervisor Log Book (RF008)
A competent supervisor keeps a record of daily events 
on the job. Designed with safety in mind, IHSA’s 
Supervisor Log Book contains safety talks, inspection 
checklists, a job safety analysis (JSA) form, a due 
diligence checklist, and other helpful resources. 

A COR™ version is also available (CORRF008).

Document what 
happens on site

Workers on construction projects who may use a method of fall 
protection must complete a working at heights training program 
that has been approved by Ontario’s Chief Prevention Officer. In 
addition, a refresher course must be taken every three years. 

IHSA is proud to offer our CPO-approved Working at Heights—
Fundamentals of Fall Prevention course at many locations 
throughout Ontario. Train with IHSA and be confident that you 
are compliant with legislated requirements.

Together we can stop falls from killing 
Ontario workers.

Get Approved Working 
at Heights Training  

IHSA.ca Magazine is produced four times each year. In each 
issue, you will receive valuable information such as prevention 
tips and enforcement blitz announcements. Printed copies can 
be ordered by IHSA member firms at no charge by filling out 
our subscription form. 

Order multiple copies so you can share them among staff, 
visitors, and other firms you work with. You can also order or 
download the magazine from our website. 

For more information, contact Ariel White at 
awhite@ihsa.ca

Also available for 
download at ihsa.ca

To order your copy, visit ihsa.ca or call 1-800-263-5024

When you register a business 
with the WSIB, you automatically 
become a member of IHSA. Ministry of Labour, Training and 

Skills Development

Develops legislation and regulations, 
and is responsible for enforcement 
and prevention.

Workplace Safety and Insurance Board

Provides compensation and supports 
return-to-work programs for injured 
workers. Funds the health & safety 
system through employer premiums.

Serves the construction, 
electrical, utilities, 

aggregates, natural gas, 
ready-mix concrete, and 
transportation sectors.

Serves the public service 
sector including health and 
community care, education 
and culture, municipal and 
provincial government, and 

public safety.

Serves the forestry, mining, 
pulp and paper, and 

printing sectors.

SAFE WORKPLACE ASSOCIATIONS

MEDICAL CLINICTRAINING CENTRE

ONTARIO’S HEALTH & SAFETY SYSTEM

Provides training for 
workers, JHSC members, 

supervisors, and employers 
in every sector.

Provides medical diagnostics, 
information, and services to 
prevent work-related health 

conditions.

Serves the agricultural, 
industrial, manufacturing, 

and service sectors.

WHO WE ARE
IHSA is part of Ontario’s Health and Safety System, 
which includes the Ministry of Labour, Training and 
Skills Development (MLTSD), the Workplace Safety 
and Insurance Board (WSIB), four safe workplace 
associations, a training centre, and a medical clinic.

WHAT WE DO
IHSA is Ontario’s trusted occupational health 
and safety resource for effective sector-specific 
engagement, education, products, and services. Our 
goal is to prevent injuries, illnesses, and fatalities at 
the workplace by helping employers and workers 
identify health and safety hazards and develop 
strategies to control or eliminate them. As a leader 
in health and safety education, we ensure that our 
training adheres to the latest regulatory requirements 
and compliance standards.

IHSA members get our health and safety training 
and products at no charge or at a reduced price.
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Make safety work 
for you. IHSA is 
your first step.

EDUCATE

Educate yourself and your employees.
•  Take advantage of IHSA’s free training 

programs for members.
•  Access hundreds of free products and 

downloadable resources. 
•  Learn about your rights and responsibilities 

under the Occupational Health and Safety Act. 

ENGAGE

Engage your workers in health  
and safety.
•  Give five-minute safety talks each morning.   

ihsa.ca/resources/safetytalks.aspx
•  Conduct regular health and safety meetings.
•  Keep a record of what happens on the  

worksite.

EVALUATE

Evaluate your current health & safety 
program.
• Find legislative requirements and best practices based on 

your firm size.  
ihsa.ca/smallbusiness.aspx

•  Conduct hazard assessments and workplace inspections.
•  Help workers understand the importance of reporting gaps 

in your health & safety system.

What you do matters 
to the health and safety 
of your employees

IHSA serves the following 
industries:
• construction
• electrical
• utilities
• transportation
• aggregates
• natural gas
• ready-mix concrete

You are automatically a 
member of IHSA if you 
are employed with a firm 
that pays premiums to 
the WSIB in Ontario in 
one of the rate groups in 
these industries.

Find out what we can 
do for you at ihsa.ca




