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OCCUPATIONAL HEALTH AND SAFETY, 2020 

S-15.1 REG 10 

 
OH&S 18-1 – 18-7 
 

PART 18 
Confined Space Entry 

 
Definitions for Part 

18‑1 In this Part: 

“confined space” means an enclosed or partially enclosed space that: 

(a) is not primarily designed or intended for human occupancy, except for the purpose 
of performing work; and 

(b) has restricted means of entrance and exit; 

“hazardous confined space” means a confined space that is or may become hazardous to a 
worker entering the confined space due to: 

(a) the design, construction or atmosphere of the confined space; 

(b) the materials or substances in the confined space; 

(c) the work activities or processes used in the confined space; or 

(d) any other conditions relating to the confined space; 

“isolate” means to physically interrupt or disconnect pipes, lines and sources 
of energy from a confined space. 

31 Dec 2020 c S-15.1 Reg 10 s18-1. 
 
 

Identification of confined spaces, hazards, etc. 
18‑2 If a worker may be required or permitted to work in a confined space, an employer, in 
consultation with the committee, shall identify: 

(a) types of confined spaces at the place of employment that a worker may be required or 
permitted to enter; 

(b) types of hazards that are or may be present at each confined space; 
(c) alternative means to perform the work to be performed in a confined space that will not 
require the worker to enter the confined space; and 

(d) alterations to the physical characteristics of the confined spaces that may be necessary to 
ensure safe entrance to and exit from all accessible parts of each confined space. 

31 Dec 2020 c S-15.1 Reg 10 s18-2. 
 
 

Avoidance of entry into hazardous confined space 
18‑3(1) If reasonably practicable, an employer shall use an alternative means to perform work that 
will not require a worker to enter a hazardous confined space. 

(2) An  employer  shall  take  all  reasonably  practicable  steps  to  prevent  any 
unauthorized entry into the confined space. 

31 Dec 2020 c S-15.1 Reg 10 s18-3. 
 
 

Requirements before confined space is entered 
18‑4(1) If a worker will be required or permitted to work in a confined space, an employer, 
contractor, or owner shall, before requiring or permitting the worker to enter the confined space: 
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(a) ensure that there is a safe entrance to and exit from all accessible parts 
of the confined space; and 

(b) make all practicable alterations to the physical characteristics of the confined space 
necessary to ensure a safe entrance to and exit from all accessible parts of the confined space. 

(2) In making alterations pursuant to clause (1)(b), an employer shall ensure that the structural 
integrity of the confined space is maintained. 

31 Dec 2020 c S-15.1 Reg 10 s18-4. 
 
 

Requirements before hazardous confined space is entered 
18‑5(1) Before a worker is required or permitted to enter a confined space, an employer shall 
appoint a competent person: 

(a) to assess the hazards; 

(b) if a hazardous atmosphere has been identified, to test the atmosphere of the confined 
space for: 

(i) oxygen enrichment or deficiency; 

(ii) the presence of flammable or explosive substances; and 

(iii)   the presence and hazardous concentration of airborne chemical substances; 
and 

 
(c) to determine whether: 

(i) work activities or processes will result in the release of toxic, flammable or explosive 
concentrations of any substances during the worker’s occupation of the confined 
space; 

(ii) measures have been taken to ensure that a worker will not drown or become 
entrapped in any liquid or free-flowing solid present in the confined space; 

(iii) the entry of any liquid, free-flowing solid or hazardous substance into the confined 
space in a quantity that could endanger the health or safety of the worker has been 
prevented; 

(iv) all energy sources that present a hazard to a worker entering into, exiting from or 
occupying the confined space have been locked out, with the energy sources being put 
in a zero energy state; 

(v) any hazards from biological substances are present in the confined 
space; and 

(vi) the opening for entry into and exit from the confined space is sufficient to allow 
safe passage of a worker who is using personal protective equipment required by these 
regulations. 

(2) When testing the atmosphere of a confined space pursuant to clause (1)(b), a competent 
person shall use appropriate and properly calibrated instruments that have been tested to ensure 
that the instruments are capable of operating safely and effectively. 

(3) A competent person who carries out the activities described in clauses (1)(a) 
to (c) shall prepare a report in writing that sets out: 

(a) the results of the assessment, tests and determinations; 

(b) recommended special precautions and procedures to reduce the risk to a worker that 
are to be followed by a worker entering into, exiting from or occupying the confined space; 
and 

(c) recommended personal protective equipment to be used by a worker entering the 
confined space. 

31 Dec 2020 c S-15.1 Reg 10 s18-5. 
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Notice if no hazard found 
18‑6 If a confined space is not identified as a hazardous confined space, an employer shall: 

(a) notify a worker who is required to enter the confined space verifying that the confined space 
is not hazardous; 

(b) arrange for a method of communication with a worker on entry to and exit from the 
confined space and at appropriate intervals while a worker is in the confined space; 
(c) prepare a procedure for the removal of a worker who has become injured 
or incapacitated while in the confined space; and 

(d)   ensure that the ventilation in the confined space is adequate to maintain 
safe atmospheric conditions. 

31 Dec 2020 c S-15.1 Reg 10 s18-6. 
 
 

Entry plan 
18‑7(1) If a worker will be required or permitted to enter a hazardous confined space, an employer, 
in consultation with the committee, shall develop a hazardous confined space entry plan to ensure 
the health and safety of workers who enter or work in the hazardous confined space. 

(2) A hazardous confined space entry plan must be in writing and must include: 

(a) the tests or measurements necessary to monitor any oxygen deficiency or enrichment or 
the presence and hazardous concentration of flammable or explosive substances; 

(b) the identification of any other hazards that may be present in the hazardous 
confined space and may put the health or safety of workers at risk; 

(c) the means, if any, of isolating the hazardous confined space; 

(d) the means, if any, of ventilating the hazardous confined space; 

(e) the procedures to enter, work in and exit from the hazardous confined 
space safely; 

(f) the availability, location and proper use of personal protective equipment; 

(g) the rescue procedures to be followed, including the number and duties of 
personnel and the availability, location and proper use of equipment; 

(h) the means to maintain effective communication with a worker who has 
entered the hazardous confined space; and 

(i)   the availability, location and proper use of any other equipment that a worker may need 
to work safely in the hazardous confined space. 

(3) An employer shall ensure that the following workers are trained in and 
implement a hazardous confined space entry plan: 

(a) a worker who is required or permitted to enter the hazardous confined 
space; 

(b) a worker who attends a worker in the hazardous confined space pursuant 
to subsection 18-9(4) or (5); 

(c) a worker who may be required or permitted to implement the rescue 
procedures mentioned in clause (2)(g). 

(4) An employer shall make a copy of a hazardous confined space entry plan readily available at the 
entrance to the hazardous confined space. 

31 Dec 2020 c S-15.1 Reg 10 s18-7. 
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OH&S 17-7 (5) – 17-7 (7) 
 
Protection against cave‑in of trenches 

17‑7(1) If a worker is present in a trench that is more than 1.2 metres deep, an employer or contractor 
shall ensure that the worker is protected from cave-ins or sliding material by: 

(a) cutting back the upper portion of the walls of the trench in accordance with subsection 
17-4(2); 

(b) installing a temporary protective structure; or 

(c) a combination of cutting back the walls to the slope specified in subsection 17-4(2) and 
installing a temporary protective structure that extends at least 300 millimetres above the base of 
the cut-back. 

(2) An employer or contractor shall ensure that a temporary protective structure 
required by clause (1)(b) or (c) is: 

(a) designed and installed using shoring made of number 1 structural grade spruce lumber 
having the dimensions set out in Table 14 of the Appendix for the type of soil and the depth of 
the trench or made of material of equivalent or greater strength; or 

(b) designed by a professional engineer and constructed, installed, used, maintained and 
dismantled in accordance with that design. 

(3) An employer or contractor shall ensure that a temporary protective structure in a trench more than 
6 metres deep in type 1, type 2 or type 3 soil or in a trench more than 4 metres deep in type 4 soil is 
designed and certified as safe by a professional engineer and installed, used, maintained and 
dismantled in accordance with that design. 

(4) An employer or contractor shall ensure that: 

(a) shoring is installed and removed in a manner that protects workers from cave-ins and 
structural collapses and from being struck by shoring components; 

(b) shoring components are securely connected together to prevent sliding, falling, kickouts 
or other possible failure; and 

(c) individual components of shoring are not subjected to loads that exceed the loads the 
components were designed to bear. 

(5) If a worker is in a trench that is more than 1.2 metres deep, an employer or contractor shall 
ensure that a competent worker is stationed on the surface to alert the worker in the trench about the 
development of any potentially unsafe conditions and to provide assistance in an emergency. 

(6) If a worker is required to enter a trench, an employer or contractor shall: 

(a) install ladders, stairways or ramps to provide a safe means of entrance to and exit from 
the trench; and 

(b) ensure that the ladder, stairway or ramp is located not more than 8 metres from a worker 
working in the trench. 

(7) An employer or contractor shall ensure that workers are instructed in and 
comply with the requirements of this section. 

31 Dec 2020 c S-15.1 Reg 10 s17-7. 
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Confined Spaces 
Manitoba/Saskatchewan/Alberta        Dec 2021 OHS Regs 
 

This module refers to the Saskatchewan Occupational Health and Safety (OHS) Regulations Part XVIII 

(18-1 to 18-10), the Manitoba Workplace Safety and Health (WSH) Act and Regulations, and the 

Alberta Occupational Health and Safety Code.  Only study the items for the province you are taking 

training in. 

Before letting a worker enter a confined space, the employer must develop a written confined 

space assessment and recommendations meeting the requirements of the SK OHS Regulations 18-5,  

AB Code 44 – 45, and MB WSH 15.3 and 15.4. Before allowing workers to enter a hazardous confined 

space, the employer must develop a written entry plan. 

 

Overview  
 
Confined space safety planning is a two-step process. First, an assessment must be conducted; 

secondly, depending on the results, a plan must be developed. Among the first requirements for 

employers developing a confined space entry plan is the need to assess the situation and produce 

a report SK OH&S 18-5(3) AB OHS 45 or MB WSH 15.3(a).  Review SK OHS Regulations 18-5 AB OHS 45 

or WSH 15.2.2 and 15.4 to see what must be included. MB WSH 15.2(a) and AB OHS 44(3) and 48(1)(c)  

add that employers must ensure workers comply. 

 

Do you understand the difference between a confined space and a hazardous confined space? 

 

If the confined space is not found to be hazardous, the employer must verify this with the workers; 

ensure there is communication with the worker while within the confined space; prepare a removal 

procedure; and ensure the ventilation is safe and adequate. SK OH&S 18-6  MB WSH 15.8(1) and (2) 

If the confined space is found to be hazardous, then a hazardous confined space entry plan must 

be developed by the employer, in consultation with the OHS/WSH committee. A copy of the 

confined space coordination document should be provided to each employer who is performing 

work in the confined space and to the project's joint health and safety committee or the health and 

safety representative. Manitoba and Alberta require a standby
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Assessment elements must include 
 

• a method of assessing the hazards at each confined space 

• the types of confined space (SK OH&S 18-2) 

• a method for assessing the hazards and resolution to dangers from free-flowing liquids or 

solids, including prevention of their entry; 

• assurance that all energy sources are locked out and de-energized; 

• a determination whether the work itself will release toxic, flammable or explosive 

substances; 

• determining any biological hazards present; 

• ensuring the means of access are large enough to permit the passage of workers wearing 

PPE; 

• provision of a report written by a competent person, detailing all finding, recommended 

procedures and precautions, and PPE to be worn by workers. 

 

Review SK OH&S 18-5 and 18-6 AB OHS 48-49 before proceeding further.  

 

Manitoba WSH 15.4(1) further requires: 

• Name of each worker, time frame, and reason for entering is included 

• Identification of the work to be done 

• All hazards identified 

• Assessment done by a qualified person 

• Entry permit posted at the site (MB WSH 15.4(2)) 

• MB WSH 15.5(1) Review of the permit if the type of work changes, threats to safety change, 

or any workers or info changes, and employers to inform workers of the changes MB WSH 

15.5(2) 

• MB WSH 15.6 states that employers must make every reasonable effort to keep workers out 

of confined spaces. Alberta has a similar requirement (AB OHS 50) 

 

Coordination – Best Practices 
When workers of more than one employer perform work in the same confined space the 
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 
coordination document must be provided to 

❑ each employer of workers who perform work in the same confined space 
❑ the project's occupational health and safety committee and health and safety 

representative. 
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Recognizing a Confined Space 
 
A confined space is generally defined as a place: 

• that is partially or fully enclosed 

• that is not both designed and constructed for continuous human occupancy, and 

• has a restricted access, entry and/or exit. See SK OHS 18-1 or MB WSH 15.1 

Alberta uses the term “restricted space which may become hazardous”, meaning poor, 

dangerous, or explosive atmosphere, changing injurious circumstances, or potential of harmful 

consequences within the space. AB OHS 1 

All three criteria have to be met before a space is defined as a confined space. Below is more 

information on each of the criteria. 

A hazardous confined space is defined as a confined space that may be or is dangerous to the 

worker due to design, construction, atmosphere, materials, substances, work, processes, or other 

conditions. 

 

Review SK OH&S 18-1 or MB WSH 15.8(1) or AB OHS Code 1 before proceeding. 

 

Partially or fully enclosed 
 
Because air cannot move freely in and out of a partially or fully enclosed space, there is a 

potential for a hazardous atmosphere to be generated inside. This is especially true for spaces such 

as vaults, tanks, pits, trenches, or manholes. 

 

Not designed and constructed for continuous human occupancy 
 
Confined spaces are not designed or constructed for people to work in them on an ongoing basis. 

They are usually designed and constructed to store material, transport products, or enclose a 

process. Always consider the shape, size, and configuration during the assessment. But 

occasionally, some work must be done inside the space. 

MB WSH 17.7(1) adds that employers must ensure workers are wearing a full body harness 

attached to a lifeline with a personal hoisting device before entering, unless an alternate means of 

entry/exit is available; that workers are free from the threat of drowning or engulfment in the 

confined space; that all energy sources are identified, discharges, and locked out; and the 

structural integrity of the space is ensured. AB OHS 48(1) includes a general safety section to 

ensure workers (and rescue workers) have the equipment they need and use it properly, all 

equipment including rescue equipment is available and has been inspected, and written 

inspection records are kept. 
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Atmospheric hazards 
 
A hazardous atmosphere is one which contains any of the following: 

• an accumulation of flammable, combustible, or explosive agents 

• less than 19.5% or more than 23% oxygen, or 

• an accumulation of atmospheric contaminants that could result in acute (short-term) 

health effects which 

o pose an immediate threat to life, or 

o interfere with a person's ability to escape unaided from a confined space. 

 

Review SK OHS 18-8, 18-9 and 25-11, AB 52, or MB WSH 6.16(1) before proceeding. 

 
Hazard Assessment 
 
Before each time that a worker enters a confined space, a competent person must perform a 

written hazard assessment. The name of the competent person should appear on the assessment 

and the employer must keep a record of the competent person's qualifications. 

The hazard assessment must take into account 

• the hazards that may exist in the confined space 

• the hazards that may develop while work is performed inside the confined space 

• general safety hazards in the confined space. 

As a best practice, the competent person should sign and date the assessment and give it to the 

employer. 

If requested, the employer should give copies of the assessment and competent worker's 

qualifications to 

• the project's occupational health and safety committee, 

• the health and safety representative, or 

• every worker involved in the confined space entry if the project has no joint health and 

safety committee or health and safety representative. 

The employer must review the assessment as often as necessary to make sure that the plans 

remain adequate. For example, if the potential chemical hazard changes due to a change in 

process or equipment use, then the assessment must be changed. 

An assessment is generally required for each confined space. 

To perform a hazard assessment, you need to anticipate potential hazards. 
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Competent 

in relation to specific work, means a person who is qualified because of knowledge, training and 
• experience to perform the work 
• is familiar with the SK OHS/MB WSH/AB OHS Act and the provisions of the regulations. 

Codes that apply to the work, and 
• has knowledge of all potential or actual danger to health and safety in the work. 

 
Often, the hazards of working in confined spaces are not recognized until it's too late. 

For example: 

• A mixing tank was inadvertently started while a worker was inside. 

• A worker was killed by carbon monoxide gas from a gasoline-powered pump used to drain 

a pit. 

Because construction projects are not limited to new buildings, confined spaces may be 

encountered in a variety of places. The table on the next page describes typical confined spaces 

and the most common hazards found there. 

Hazards in confined spaces can be divided into two distinct categories: physical hazards and 

atmospheric hazards. 

 
IF A CONFINED SPACE IS FOUND TO BE HAZARDOUS, A HAZARDOUS CONFINED SPACE ENTRY 
PLAN IS REQUIRED. 

 
Review SK OH&S 18-7, AB 47, or MB WSH 15.3 

 
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 

a space, then the confined space provisions no longer need to apply. 

Eliminating the possibility that an atmospheric hazard will occur is different from controlling the 

hazard. If workers must enter the confined space to eliminate the hazards (by steam-cleaning or 

vacuuming, for example), then the  confined spaces provisions apply. 

 

EVERY CONFINED SPACE MUST BE THOROUGHLY ASSESSED AND EVALUATED BY A COMPETENT 

PERSON TO DETERMINE WHETHER IT IS POSSIBLE TO ELIMINATE THE ATMOSPHERIC HAZARD 

COMPLETELY. 
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Even if a space is not defined as a confined space under the regulations, the employer must take 

every precaution reasonable in the circumstances to protect workers entering the space. 

Typical Locations of Confined Spaces 
 

 
 

  

Petrochemical plants Silos and grain elevators Water and sewage plants 

  

 

Below grade hazards Industrial sites Trenches and excavations 
   

 Confined Spaces Common Hazards 
Chemical and petrochemical projects 
Tanks, vessels, storage tanks, underground tanks, pipes, 
sumps, pits, any area where a worker cannot readily escape 
from a toxic or explosive atmosphere; any area where toxic, 
explosive, or oxygen deficient atmospheres may be 
encountered. 

Toxic and explosive gases, vapours, and fumes; 
physical hazards of cramped entry and exit, narrow 
passages, and chemical spills. 

Sewage handling systems 
Settling tanks, sewers, manholes, pumping areas, septic 
tanks, digesters. 

Toxic and/or explosive atmospheres such as hydrogen 
sulphide and methane; oxygen deficiencies. 

Water treatment plants 
Settling tanks, holding tanks, equipment, and wells below 
floor level. 

Oxygen deficiency, chlorine gases, ozone; also, 
possibly methane and hydrogen sulphide produced by 
decaying debris removed from lake and river water. 

Heavy industrial projects 
Sumps, pits, roasters, digesters, mixers, bins, flues, ducts, 
conveyors, elevators, bag houses. 

The hazards will depend on processes and materials 
involved but may include methane, hydrogen sulphide, 
oxygen deficiency, flammable agents, electrical 
hazards, moving parts, and engulfment due to free-
flowing materials. 

General construction Vaults, caissons. Toxic materials such as carbon monoxide from 
temporary heaters in low-lying areas; refrigerants; high-
voltage transmission equipment; physical hazards 
involving poor lighting and cramped working 
conditions. 
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Physical Hazards 
 
Physical hazards often present a greater danger inside an enclosed space than they do outside. 

Examples: 

 Noise and vibration 

An enclosed environment can amplify noise. Excessive noise can damage hearing and prevent 

communication. It can affect workers' ability to hear alarms, warning shouts, or orders to 

evacuate. Vibration can cause musculoskeletal injuries and is addressed in SK OHS 6-18, AB OHS 

211, or MB WSH Part 8 

 Temperature extremes 

Ask plant personnel if workers could encounter dangerous temperatures. For example, heat stress 

can be a hazard when working around boilers, hot pipe or tanks, or structures heated by the sun. 

Protective clothing can also add to heat stress. 

Cramped workspaces 

Cramped workspaces restrict movement and can make using tools and equipment difficult and 

dangerous. 

 Poor access or exit 

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

difficult and can interfere with rescue. 

 Rotating or moving equipment 

Before entry, identify any moving or rotating equipment (such as conveyors, mixers, augers, etc.) 

which could become activated by stored pressure, accidental contact, or gravity action. Check 

with plant personnel on lockout and tagging procedures, and review drawings, plans, and 

specifications. 

 Electrical hazards 

Any exposed conductors or energized equipment should be identified before entry. The presence 

of water in confined spaces may pose an additional electrocution hazard where electrical circuits, 

equipment, and tools are used. 

 Engulfment due to uncontrolled movement of liquids and solids 

Liquids, sludge, fine solids, and other material may not be completely removed from confined 

spaces and may present an engulfment or drowning hazard. Use inspection ports and dipsticks, 

and check with plant personnel to evaluate such hazards. 

 Slick or wet surfaces 

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

Confined spaces generally have poor lighting. You often need temporary lighting. In potentially 

explosive atmospheres, use lighting designed for such situations. 

 

Atmospheric Hazards 
 
Confined spaces can present three kinds of atmospheric hazards: 

 oxygen-enriched or oxygen-deficient atmosphere 

 flammable, combustible, or explosive atmosphere 

 atmospheric contaminants. 

The 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 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. Moreover, dangerous atmospheres often exist together. For instance, 

flammable, combustible, or explosive atmospheres may also be toxic or cause an oxygen 

deficiency. 

WSH 15.12 workers are prohibited from entering a space where oxygen is above 23% or where the 

concentration of flammable or explosive substances is 10% or more of its lower explosive limit 

 

Oxygen-Enriched and Oxygen-Deficient Atmospheres 
 
Normal outside air contains about 21% oxygen. If the concentration of oxygen exceeds 23% it is 

considered “enriched”. The primary concern with oxygen-enriched atmospheres is the increased 

flammability of materials. Things that would only smolder in normal air will burn vigorously in oxygen-

enriched atmospheres. 

Oxygen-enriched atmospheres are fairly rare in construction. They are usually associated with pure 

oxygen escaping from leaking or ruptured oxyacetylene hoses or, on projects in industrial plants, 

from an oxygen line in an industrial or manufacturing process. 

Oxygen-deficient atmospheres, on the other hand, are fairly common. They may result from work 

being done (such as welding), bacterial action (which consumes oxygen), or from chemical 

reactions (such as rusting). Oxygen may also be displaced by another gas or vapour (e.g., carbon 

dioxide or nitrogen used to purge tanks, pipe, and vessels). Table 1 on the next page lists the 

effects of oxygen deficiency. 
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Table 1 

Physiological Effects of Oxygen Deficiency 

Oxygen Concentration Effect 

19.5 – 16% No visible effect. 

16 – 12% 
Increased breathing rate; accelerated heartbeat; impaired 
attention, thinking, and coordination 

12 – 10% 
Faulty judgement and poor muscular coordination; muscular 
exertion causing rapid fatigue; intermittent respiration 

10 – 6% 
Nausea and/or vomiting; inability to perform vigorous movement, or 
loss of ability to move; unconsciousness, followed by death 

Below 6% Difficulty breathing, convulsive movements, death in minutes 

 

Never use pure oxygen to ventilate a confined space.  
Use clean air. Pure oxygen can create a fire hazard. 

 

Flammable, Combustible, or Explosive Atmospheres 
 
Flammable atmospheres are generally caused by 

 evaporation of flammable liquids (e.g., gasoline) 

 by-products of chemical reactions (e.g., decomposition of organic matter to form 

methane). 

Explosive atmospheres are those in which 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. Refer to the section “Fire and 

Explosion Hazard” of a material’s MSDS for fire- and explosion-related information. 

 

Flash Point and Ignition Temperature 
 
You will often encounter these items. Here is what they mean: 

Flash Point – The temperature where enough gases are released by a liquid, it can be set on 

fire by an external source.  

Ignition Temperature – the temperature where a liquid is releasing so much gas, it can ignite 

by itself. 

Here are some examples: 
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 Flash Point Ignition Temperature 

Gasoline -44F (-42C) +853F (+456C) 

Diesel Fuel +120F (+49C) +490F (+254C) 

Kerosene +110F (+43C) +410F (+210C) 

Ethyl Alcohol +55F (+13C) +685F (+363C) 

 

MB WSH 19.8(1), workers are not allowed into any 

workplace where the level of an explosive or flammable 

substance is more than 10% of its lower explosive level. AB 

OHS 161.1 or SK OHS 369(1) more than 20% of the LEL. 

The LEL is the lowest, and the UEL the highest 

concentration of gas or vapour that will support 

combustion. 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, 

while above 7.6% there is too much fuel and not enough 

oxygen to burn. (See figure to the right.) 

The most common explosive gas likely to be encountered 

in sewers and other underground structures is methane-or 

“natural gas”-produced by decaying garbage and 

sewage. 

Other explosive gases and vapours may be present in 

confined spaces depending on previous contents or 

accidental spills and leaks (e.g., leaking fuel-storage tanks near service stations). 

Explosive ranges for common gases and vapours are listed in Table 2. These values must be 

considered when selecting and operating gas-testing equipment. 

Combustible atmospheres can arise in grain elevators, feed mills, and some industrial settings such 

as bag houses, because of the large quantities of dust generated. The most common combustible 

dust is grain or flour dust- there have been several explosions in grain elevators. You need to 

address this issue whenever you're working in these settings. 

  



19  

 

Heating in confined areas, particularly with propane, presents special hazards and requires special 

safeguards. Propane is heavier than air and can collect in low-lying areas such as trenches, 

basements, and shaft bottoms. 

Propane can also be absorbed into clothing. Workers must therefore use extreme caution in the 

event of leakage or flame-out. 

Direct-fired heaters release combustion emissions directly into the air where people work. Although 

carbon monoxide (CO) is the main concern, carbon dioxide (CO2) and nitrogen oxides may also 

be a problem. 

 

Adequate ventilation is absolutely essential when you cannot avoid using combustion 

engines in confined spaces. 

 

Traditionally, explosive blasting has been used for demolition or breaking up rock. Blasting in a 

confined space can produce high levels of carbon monoxide. You must use mechanical 

ventilation and perform air tests before workers re-enter the blast area to ensure that the carbon 

monoxide levels are within acceptable levels. 

  

Table 2 

Explosive Range for Common Gases & Vapours 

Gas/Vapour Lower Explosive Limit (%) Upper Explosive Limit (%) 

Acetone 2.6 12.8 

Ammonia 16.0 25.0 

Benzene 1.3 7.1 

Ethyl Alcohol 3.3 19.0 

Gasoline 1.4 7.6 

Hexane 1.1 7.5 

Hydrogen 4.0 44.0 

Methane 5.0 15.0 

Methyl Alcohol 7.3 36.0 

Propane 2.4 9.5 

Toluene 1.2 7.1 

Xylene 1.1 7.0 
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CO in 
Atmosphere 

(parts per million) 
Signs & Symptoms 

10 No symptoms 

25 
TWAEV (Time-Weighted Average Exposure Value): The maximum average 
amount a worker is allowed to be continuously exposed to for a workday or 
work week 

70 Blood vessels widen, shortness of breath, tightness across the forehead 

100 STEV (Short-Term Exposure Value): The maximum amount a worker is 
allowed to be exposed to for a 15-minute period 

120 Shortness of breath, headache with throbbing temples 

220 Headache, irritability, tiredness, impaired judgement, impaired vision, 
dizziness 

350-520 Headache, confusion, fainting, collapse 

800-1220 Unconsciousness, spasms, respiratory failure, death if exposure continues 

More than 2000 Rapidly fatal 

 

Ammonia (NH3) is a fairly common chemical used as a refrigerant and in making fertilizer, synthetic 

fibres, plastics, and dyes. Hundreds of other toxic materials may be encountered in factories, 

chemical plants, and similar industrial settings. The best way to obtain information regarding the 

presence or absence of toxic materials is to discuss the proposed work with the client and ask for 

the information. 

  
Blocked 
opening 

Do not restrict ventilation by 
blocking openings 
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Flammable Products 
 
When using flammable materials in a confined space, take these precautions: 

• Provide adequate ventilation. 

• Control sparks (use non-sparking tools) and control other potential ignition sources 

• Extinguish all pilot lights. 

• Use specially protected lighting. 

• Have fire extinguishers handy. 

Contact cement is an example of a product with fire or explosion potential when used in a small 

area with poor ventilation. Workers have been killed from explosion and fire when they finished 

work and switched off the light in a room where solvent vapours 

had accumulated. 

 

Atmospheric Contaminants 
 
Because confined spaces are poorly ventilated, atmospheric contaminants can build up to 

hazardous levels very quickly. For construction in an industrial setting, the type of airborne hazard 

that may be encountered depends on 

• products stored in the confined space 

• the type of work tasks performed in the confined space 

• work or processes being performed near the confined space 

The most common atmospheric contaminants in construction include hydrogen sulphide, carbon 

monoxide, sulphur dioxide, chlorine, and ammonia. 

• Hydrogen Sulphide (H2S) is a gas generated by the decomposition of garbage and 

sewage. H2S can be found in sewers, sewage treatment plants, refineries, and pulp mills. It is 

also found in many oil refineries since most 

• crude oil in Canada has some H2S dissolved in it. H2S is very toxic. A single breath at a 

concentration of about 500-700 ppm (parts per million) can be instantly fatal. At 

• very low concentrations, H2S has the characteristic odour of rotten eggs. However, at about 

100 ppm it can deaden your sense of smell and create the false impression that no hazard 

exists. 

Sulphur Dioxide (SO2) is a very irritating and corrosive gas with a strong sulphur-like odour which 

can be found in pulp-and-paper mills and oil refineries. 

Chlorine (Cl2) is another irritating and highly corrosive gas with a bleach-like odour used as a 

disinfectant in water and sewage treatment plants and a wide variety of other industrial settings. 

Carbon Monoxide (CO) is a very common toxic gas. It has no odour or taste and is clear and 
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colourless. Carbon monoxide poisoning can be very subtle and may cause drowsiness and 

collapse followed by death. The major sources of CO in construction include the internal 

combustion engines powering saws, scissor lifts, power trowellers, generators, and forklift trucks. 

Even these relatively small engines produce high levels of CO. 

 

Accumulation of Contaminants Below Grade 
 
Trenches, manholes, and low-lying areas may become hazardous from leaking gases heavier than 

air-such as propane-or from gasses such as carbon monoxide seeping through the soil and into the 

confined space. 

 

Case Study 
A construction crew finished installing a 12-foot-deep manhole without incident. After the crew 

left the area, 265 pounds of nitroglycerin-based explosive in 20 boreholes, each 18 feet deep, 

were detonated 40-60 feet from the manhole. A worker who entered the manhole 45 minutes 

after the explosion collapsed within minutes, and two coworkers descended into the manhole to 

rescue him. One rescuer retrieved the unconscious worker before collapsing on the surface, and 

the other rescuer died in the manhole. 

An investigation determined that carbon monoxide released from the explosion had migrated 

through the soil into the manhole. Carbon monoxide concentrations at the bottom of the 

manhole two days after the incident were 1,905 ppm (parts per million). This concentration was 

well above 1,200 ppm, the concentration classified as Immediately Dangerous to Life or Health 

(IDLH). Tests following ventilation of the manhole showed that high levels of carbon monoxide 

reappeared as a result of continued migration from the surrounding soil. Subsequent monitoring 

of the manhole showed a decline in carbon monoxide levels over the next 8 days. 

 

Contaminant Accumulation in Areas Not Classified as Confined Spaces 
 
A variety of spaces can become hazardous because of the products being used or the work being 

done in them. These areas can be deadly even if they are not classified as confined spaces. 
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Skylights, domes, and ceilings 

Lighter-than-air gases and fumes may accumulate within newly installed skylights.  

 

Workers should be aware of this hazard. At the first sign of discomfort or disorientation they should 

leave the area until it has been ventilated. 

Workers feeling light-headed or experiencing headaches may be inhaling these pollutants. 

Drowsiness or disorientation can lead to falls. Again, leave the area until it has been ventilated. 

 

Underground mines, tunnels, and shafts 

These spaces are intended for people to carry out work in them-this work is covered by specific 

regulation. They may present physical or atmospheric hazards. Many utilities are routed through 

tunnels or underground shafts where hazardous atmospheres may collect from containers or 

operations above or be created by utility leaks (such as gas and oil). 

Work in shafts must be carefully planned. Because the work may be of short duration and require 

only a temporary platform, these jobs are often not given proper attention. 

In addition to the areas already described, beware of apparently harmless areas such as 

basements, halls, and small rooms that can become dangerous when a lack of ventilation and 

hazardous materials or operations combine to create atmospheric hazards. 

  

If a worker can be injured by inhaling a hazardous 
gas, vapour, dust, or fume or there is an explosion 
hazard then you must provide adequate 
ventilation by natural or mechanical means. If this 
is not possible then you must provide respiratory 
protection equipment suitable for the hazard. 
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Plan for Controlling Hazards 
 
Once the hazards have been identified in the assessment, a competent person must develop a 

plan to eliminate or control the hazards. 

Competent Person 
means a person who 

• is qualified because of knowledge, training, and experience to organize the work and its 

performance 

• is familiar with the Occupational Health and Safety Act and the regulations that apply to 

the work, and 

• has knowledge of any potential or actual danger to health and safety in the workplace. 

 
The primary objective of the plan is to eliminate the hazard before entry. If this is not possible, then 

controls, measures, and procedures must be put in place to ensure that workers are not in danger. 

If confined spaces are of similar construction and present the same hazards, a single plan can be 

used. Still, the individual confined spaces must be identified in both the hazard assessment and the 

plan. 

The Entry Plan (see AB OHS 44(1) MB WSH 15.2(1) and (2)) is the program element with the most 

regulatory requirements attached to it. SK OHS 18-7 outlines 9 mandatory requirements that must 

be contained in the entry plan: 

1. Atmospheric testing requirements for oxygen, hazardous and flammable materials 

2. Identification of any other hazards 

3. the means of isolating the hazardous confined space 

4. the means of ventilation the hazardous confined space. (Also, MB WSH 15.3) 

5. Entry, work and exit procedures 

6. Isolation of energy and control of material movement 

7. availability, location and use of protective clothing and protective equipment 

8. Rescue equipment, locations, procedures and use, and the number of personnel and their 

duties 

9. location, availability, and use of any other equipment which may be needed 

 

The Entry Plan must be available at the entrance to the hazardous confined space SK OHS 18-7(4) 

or MB WSH 14.4(2)  AB 47(3) and others 
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The following information is critical to ensure safe practices. 

 

1) Duties of Workers 
 

a) Do not enter or re-enter (if the confined space has been left unoccupied and unattended) 

the confined space unless testing has been performed. 

b) Know the hazards that may be faced upon entry. Know the route of exposure (e.g., 

inhalation or skin absorption), signs and symptoms, and long-term effects of exposure. 

c) Know how to use the equipment (including personal protective equipment and tools) 

properly. 

d) Maintain communication with the attendant so that the attendant can monitor your safety 

and be able to alert workers to evacuate the confined space. 

e) Alert the attendant whenever: 

- you recognize any warning sign or symptom of exposure 

- you see a dangerous condition 

- an alarm is activated. 

f) 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) Coordination 
 

When workers of more than one employer perform work in the same confined space, it 

is a best practice for the constructor to coordinate entry operations. The constructor 

would 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 entering the 

confined space. 

A copy of the coordination document should be 

provided to each employer of workers who perform 

work in the confined space and the project's joint 

health and safety committee or health and safety 

representative. 

Each employer is responsible 
for the health and safety of 
their own workers and for 
ensuring compliance with 
the regulation. 
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On-site rescue procedures 
Coordination document (prepared by the constructor) if workers of more than one contractor 

enter the same confined space 

 

3) Rescue Procedures 
 

The confined space plan must include written procedures for safe 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. They must be trained in 

a) the entry plan and its procedures 

b) how to use the rescue equipment necessary to carry out the rescue. 

***And they should have first aid and cardio-pulmonary resuscitation (CPR) as a best practice 

 

4) Rescue Equipment  
 

The rescue equipment must be readily available, appropriate for the confined space, and 

inspected by a competent worker. The competent worker must keep a written record of the 

inspection. Examples of rescue equipment include harnesses and lifelines, hoist/retrieval systems, 

respirators, and other personal protective equipment. See SK OHS Regs 7-4 and 7-21 AB OHS 48(1) 

or MB WSH 15.13 

NOTE: You must consider the size of the confined space's opening when choosing rescue 

equipment. There is no point planning for a rescuer to wear a SCBA (self-contained breathing 

apparatus) unit if it doesn't fit through the opening. 

All too often, inadequate, or incorrect emergency rescue response results in multiple fatalities. Here 

are two examples: 

 A worker collapsed shortly after entering a degasser tank. His coworker went in after him 

and collapsed as well. 

 A contractor went to test acid-tainted water and was discovered by a worker floating in a 

well of the above- ground pump house. The worker went to his rescue after calling 911 but 

was himself overcome. Two paramedics responding to the call were also struck down. All 

four victims died. 

Even with the best planned and executed entry 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 collapse 

Dialing 911 is not a sufficient rescue response. 
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from heart attack or illness. In such cases you need a rescue plan that has been practiced and 

works. 

 

5) Protective Clothing and Personal Protective Equipment 
 

Protective clothing and equipment suitable for one material 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-as well as hearing, respiratory, 

eye, and face protection). Don't forget that if workers need personal protective equipment, they 

must be trained in its use. 

Respiratory protective equipment should be 

used where ventilation is impractical or 

inadequate. Certain basic rules apply to the 

equipment. 

First of all, you need to select the proper type of 

respirator. Oxygen-deficient atmospheres 

require supplied-air respirators—either airline 

types with emergency reserves or SCBA (self-

contained breathing apparatus) as in the 

figures on the next page. 

In toxic atmospheres, you must 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. 

Remember, rushing into a confined 
space to help  your buddy who is 
laying on the ground will likely result 
in your own death. Rescuers are no 
good to the victim if they also 
become victims. Many cases of 
multiple fatalities involve would-be 
rescuers overcome because of 
inadequate preparation. 

SCBA note: Because the amount of air supply in standard SCBA cylinders is rated for a specific 
time period, it is very important to plan your tasks, especially rescues operations, accordingly. 

Heavy work and stress will increase breathing rates and workers will use up the air in less than the 
rated time. An alarm sounds when the air supply is low. 

NOTE THAT TIMES ARE ESTIMATES ONLY! 
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Self-contained SCBA 
 
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-hydraulic cylinders for 

example. You must disconnect and drainpipes carrying solids or liquids to or 

from a confined space or insert blank flanges. 

When the level of toxic gas or vapour is above the exposure limit but below the 

IDLH level, air-purifying respirators approved by the National Institute of 

Occupational Safety and Health (NIOSH) may be used provided the exposure 

conditions do not exceed the unit's limitations. Someone who is competent in 

respirator selection must determine the appropriate type of respirator. MB WSH 

6.15(1)  AB OHS 247 – the employer must do this. 

Workers required to wear respirators must be instructed how to properly fit and maintain them. For 

more information on respiratory protection, MB WSH 16.5(2) SK OHS 7-3 to 7-5, AB OHS 44 or the 

Canadian Standards  Association’s standard Z94.4-02, Selection, Use, and Care of Respirators. 

Make sure your respirator has all the proper parts. Since each manufacturer uses different designs, 

parts are not interchangeable between brands. Make sure you use the correct parts (cartridges, 

air cylinders, etc.) for your brand of respirator. Never use cartridges or air cylinders from another 

manufacturer. They will not fit correctly and will endanger the life of the worker or rescuer. 

 

6) Isolation of Energy and Control of Material Movement  
 

MB WSH 15.7(1)(b) and (c) AB OHS Part 15 or SK OHS 18-5, 18-7, 18-10, 10-6, 

15-7 workers must be protected from fluid, moveable solids, and electrical dangers 

Equipment that moves in any way (even rotation) must be isolated by 

• 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 use the first option (disconnect 

and de-energize) to isolate the energy. 

 

If the pipe cannot be blanked off or disconnected, the v locked and tagged, provided that this 

type of control— importance— have been explained to all workers in the area. Simply closing 

valves is not generally acceptable. 

 

 

Combination 
(tank with 

external air 
supply) 
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You may need blocking to prevent movement caused by gravity for some equipment (e.g., 

conveyors). 

Electrical equipment in the space should be disconnected, tagged, and locked out, and 

grounded when it's practical to do so. 

In the case of live electrical work in a confined space, you 

need to pay special attention to standard procedures. A minor 

mistake in a manhole can lead to disaster. 

 

Cramped working conditions can make accidental contact 

with an energized conductor more 

likely, so you may need non-

conductive equipment. 

You may need gloves, mats, and 

other insulating equipment 

depending upon the type of work. 

Capacitors or other components 

which can store a charge should be 

discharged and/or grounded.  

 

7) Attendant 
 

An attendant must be present whenever a worker enters a hazardous confined space. The 

attendant is not allowed to enter the confined space unless he or she is replaced by another 

attendant in accordance with the plan. 

 

The attendant must 

 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 

 provide assistance as necessary 

 be provided with a device for summoning help in case 

of emergency, and 

 initiate an adequate rescue procedure in case of an 

emergency. 

 

The attendant is not allowed to 
enter the confined space to 
perform a rescue even after help 
has arrived unless he or she is 
replaced by another attendant 
in accordance with the plan. 
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8) Entry and Exit (Access and Egress) 
 

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, 

you must perform atmospheric testing. 

1. The employer must appoint a competent worker 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 competent worker 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, you must perform the 

testing again. 

3. The competent worker performing the tests must use properly calibrated and maintained 

instruments appropriate for the hazards in the confined space. 

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. 
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Gas detection instruments 
 
Gas detection instruments can take many forms- “personal” or 

“area,” single-gas or multiple-gas detectors, detectors with 

dedicated sensors or those with interchangeable sensors. 

If a monitor is worn by the worker, it is referred to as “personal 

monitoring.” Personal monitoring gives information about the 

concentration of hazardous substances surrounding the worker. 

It is particularly useful when the worker is moving from place to 

place within the confined space. 

 

Area sampling is done before entry or re-entry. As much of the 

confined space area as possible should be tested, including the 

bottom, mid-level, top, and corners. 

Single-gas detectors measure only one gas while multi- gas monitors 

are available with several toxic sensor options and have the flexibility 

of measuring many gases simultaneously. Most multi-gas monitors 

include an oxygen sensor, a flammable/combustible gas sensor, and 

one or two sensors for detecting specific toxic gases. Newer single 

and multi-gas instruments offer the flexibility of interchangeable sensors. You 

can change the sensors to suit the application in hand. For example, a single-

gas detector used to check hydrogen sulphide levels can be used to monitor 

carbon monoxide concentrations after you change the sensor.  
 
Key steps to follow when you suspect a dangerous atmosphere 
 
Select the appropriate type of calibrated instruments for the hazards identified in the assessment. 

You must understand the characteristics of the work area in order to choose the right instruments. 

Different types of confined spaces present different kinds of toxic gas hazards. There are hundreds 

of different toxics gases or vapours. You need a familiarity with the characteristics of the confined 

space in order to narrow down the possibilities and choose equipment. 

You must use a calibrated monitor that is capable of measuring the hazardous atmosphere found 

in the confined space. For example, if a propane heater is being used inside a confined space, 

then you need calibrated monitors capable of measuring oxygen levels, carbon monoxide, and 

combustible gases. Review SK OHS 18-5(2) for more information. 
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You must calibrate, maintain, and use the equipment in accordance with the manufacturer's 

recommendations. 

If the meter is not properly calibrated, you cannot rely upon its results. Deaths can occur if the 

instrument underestimates the atmospheric conditions. 

 

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. (See figure below). There are some 

gases that are lighter or heavier than air. Lighter gases, such as methane, will accumulate at the 

top, while gases heavier than air will sink to floor level. Gases that are the same weight as air, such 

as carbon monoxide, will be found throughout a confined space.  Check for oxygen content, 

combustible or explosive gases and vapours, and toxic gases and vapours in that order if you use 

more than one meter. 

WARNING: Combustible gas detectors should not be used to assess toxic atmospheres. 
Most combustible gas detectors do not respond to low concentrations of gases. For 
example, H2S is flammable from 4.3% to 44%. But it is Immediately Dangerous to Life or 
Health (IDLH) at 100 parts per million (0.01%) and would not be detected at this 
concentration by most combustible gas detectors. Most other toxic gases that are also 
flammable are dangerous in concentrations well below the LEL. 

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. 
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First, check for oxygen content. 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 found in many places. But you can 

get devices calibrated for propane, hexane, 

heptane, or almost any other combustible gas. 

These devices give a result expressed as a 

percentage of the lower explosive limit (LEL) for the 

calibration gas used. 

The next thing to check for is 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 necessary training. 

You may need to monitor the atmosphere continuously. 
 
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. Data-logging is useful for 

compliance and record-keeping purposes. If an accident or unusual event happens, data-logging 

may be useful for demonstrating due diligence. 

  

 

Always test for the three dangerous 
atmospheres: 

❑ too much or too little oxygen 
❑ combustible or explosive gases or 

vapours 
❑ toxic gases or vapours. 
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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 

(see next page) the confined space may be entered. If the atmosphere does not meet 

acceptable limits, you need to implement controls before anyone can enter. 

 

Refer to SK OHS 25-11 and AB OHS 162(1) In Alberta and Saskatchewan, you are not to work at a 

worksite if the flammable explosive substance is present in the atmosphere at a level great than 

20% of its explosive limit. WSH 12, in Manitoba workers cannot be in a worksite where the flammable 

or explosive level in the atmosphere is 10% or greater than its lower explosive limit. 

 

The ONLY exceptions to this are properly trained firefighters, or emergency workers.  
 

If measurements are within acceptable exposure 

limits but are approaching hazardous levels, the 

competent worker's 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. In doubtful cases, it is best 

to implement the appropriate controls discussed in 

the following section. 

 

Recording 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. 

  

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. 

★ Never trust your senses to determine whether the atmosphere in a confined space is safe. 
★ You cannot see or smell many toxic gases and vapours. 
★ You cannot determine by your senses the level of oxygen present. 
★ Know which gases or vapours may be present in the confined space and test for them. 
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10) Combustible, Explosive, or Flammable Atmospheres 
 

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 or flammable atmosphere is detected, you 

can perform only certain types of work. The conditions for each type of work are specified below 

the following definitions. 

Hot work means activities that could produce a source of ignition such as a spark or open flame. 

Examples of hot work include welding, cutting, grinding, and using non-explosion-proof electrical 

equipment. See SK OHS 370 or WSH 19.9 and 1.1 or AB OHS 169. 

You may encounter the term "inerting". In some 

jurisdictions, such as Ontario, work may be 

carried out in the confined space if the 

combustible, explosive or flammable 

atmosphere is rendered inert by an inert gas 

(such as nitrogen, argon, helium, or carbon 

dioxide). 

Inerting is the process of replacing the potentially 

combustible atmosphere in a confined space 

with a noncombustible gas such as nitrogen, 

argon, helium, or carbon dioxide. 

Purging is as method of removing contaminants from a confined space by using liquids (water) or 

non- flammable gas (nitrogen or carbon dioxide). 

The atmosphere must be monitored continuously to ensure it remains inert. The worker in the 

confined space must use adequate respiratory equipment as well as adequate equipment to help 

people outside the confined space locate and rescue the worker if a problem occurs. 

 

Ventilation/Purging 
 
This is the most effective method of control. The space can be purged of dangerous atmospheres 

by blowing enough fresh air in, and/or by removing (or suction- venting) the bad air and allowing 

clean air in. Studies have shown that the best results are obtained by blowing fresh air into a space 

close to the bottom. Check the efficiency of ventilation by re-testing the atmosphere with the gas 

The inert gas will replace all of the oxygen as well as the combustible gases in the confined 
space. Workers entering the confined space should use NIOSH-approved air-supplied 

respirators. After work is completed, the confined space must be properly ventilated, and a 
competent worker must test the confined space. 
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detection equipment before entry. 

When ventilation is used to improve the air in a confined space, ensure that the toxic or flammable 

gases or 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. 

For manholes, you can use portable fans. These usually provide around 750-1,000 cubic feet of air 

per minute.  

 

A typical manhole 10 feet deep and 5 feet wide contains 196 cubic feet. Blowing in 750 cubic feet 

per minute should provide an air change every 15 seconds and easily dilute or displace most 

dangerous atmospheres. 

Fans capable of moving 5,000 cubic feet per minute are available for use in larger tanks and 

vessels. 

This type of ventilation may not be adequate in situations where additional toxic or explosive gases 

or vapours may be generated (e.g., during cleaning and resurfacing tanks or by disturbing sludge 

and scale). 

If you use mechanical ventilation to maintain acceptable  atmospheric levels by providing a 
continuous supply of fresh air, you must have a warning system (i.e., an alarm) and exit 
procedure in case there is a ventilation failure. The alarm should be activated by a pressure 
switch at the fan rather than by electrical failure. This ensures that the alarm is activated if the 
fan belt fails. 
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In the case of welding or other 

work which 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. (See figure to the right.) 

Options must be evaluated by 

someone who understands the 

risks of the work being done. 

 

Refer to SK OHS 18-8 or MB WSH 

15.10 or AB OHS 53 for further 

information.  
 

Worker Training 
 
Workers, including rescue 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 uses 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. 

The content of the training should be reviewed at least annually, and whenever there is a change 

in circumstances such as a change in an industrial process. If the review indicates that the training 

is not adequate, you must provide additional training. 

You must keep a record of the names of trainers, trainees, as well as the date of training. If the 

project's joint health and safety committee or health and safety representative want a copy of the 

record, you must provide one. 
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Entry Permits 
 
Permits are valuable tools for planning, evaluating, and controlling 

confined space entries. They are not required under Saskatchewan 

law but are a "best practice" which should be followed. 

A permit involves a formal system of procedures and is issued by the 

employer before any worker enters the confined space. A competent 

person must verify that the permit issued complies with the plan before 

every shift. The duration of an entry permit must not exceed the time 

required to complete the task. Entry permits should be understood by 

everyone involved in the job and must be readily available to every person entering the confined 

space.  At the very least, the entry permit must include 

• the location and description of the confined space 

• a description of the work 

• a description of the hazards and the corresponding controls 

• the time period for which the entry permit applies 

• the name of the attendant 

• a record of each worker who enters and leaves 

• a list of the equipment required for entry and rescue, and verification that the equipment is 

in good working order 

• the results of the atmospheric testing 

• additional procedures and control measures if 

hot work is to be done. The entry permit may 

also include 

• a record of the hazard assessment 

• the hazard control plan 

• the training records. 

**See four pages ahead for a sample of an entry permit form. 

 

Remember that Entry Plans must be available at 

the entrance to a hazardous confined space SK 

OHS 18-7(4) or MB WSH 15.7. AB OHS 47(3) 

readily available. 

  

Unauthorized Entry 
The constructor must ensure that each 
entrance to the confined space is secured 
against unauthorized entry and/or has 
adequate barricades or signs warning 
against unauthorized entry. 
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Keeping Record 
 
The employers must keep records of every 

 plan 

 assessment 

 coordination document 

 training 

 entry permit 

 record of rescue equipment inspection 

 record of tests 

 

The records should be kept for at least one year after the project is finished and be available for 

inspection. 

 

 

 

  

See next few pages for 

– a decision tree for confined space entry 

– a sample confined space entry permit. 
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Sample Confined Space Entry Permit 
 
Employer Name __________________________ Project Name __________________________ 

Date __________________________ Permit End Time __________________________ 

Assessment 
Performed by __________________________ Permit Start Time __________________________ 

 

Location of Confined Space (or spaces if they are similar) 

Description of Confined Space (or spaces if they are similar) 

Description of Work to be Performed 

Monitoring Equipment 

Air Testing Equipment Serial Number Last Calibrated 

   

   

   

Air Quality Results 

 Location: 

 

Location: 

 

Location: 

 
Test # Test # Test # 

1 2 3 1 2 3 1 2 3 

Time of Test          

Oxygen, %          

Combustibles, %          

Atmospheric Hazard:          

Atmospheric Hazard:          

Atmospheric Hazard:          

Other:          

Testers Name ___________________________________ Signature ___________________________________ 
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Controls 

Atmospheric Hazards 
(existing or introduced) Hazard Controls Personal Protective 

Equipment (type) 

Flammable  Purge using mechanical ventilation 
equipped with warning device in 
case of failure 

 Respirator: 

Toxic  Gloves: 

Corrosive  Boots: 

Oxygen Deficient  Natural ventilation (retest/air quality)  Coveralls: 

Oxygen Enriched  Continuous monitoring  Eye Protection: 
Other:  Other:  Other: 

 

Physical Hazards Hazard Controls Personal Protective 
Equipment (type) 

Hot Temperature  Ventilation  Hearing Protection  
Cold  De-energize, Lockout  Anti-vibration Gloves  
Noise Electricity  Blank, Disconnect  Other Gloves  
Vibration  GFCI Cords  Goggles  
Slippery Surface  Lighting  Fall Protection  
Lighting  Other:  Other:  
Work at Height      
Moving Machinery      
Influx of Liquid      
Influx of Gas      
Hazards Above      
Other:      
      

 

Attendant 

Attendant’s Name _______________________________ Signature _______________________________ 
 

Communications 

Method of communication with workers 

 

__________________________________________________ 

Method of communication to summon rescue 

 

__________________________________________________ 
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On-site Rescue 

Adequate number of trained persons are available to implement rescue procedures  
 
Appropriate rescue equipment is readily 
available to be used for a rescue 

 Appropriate rescue equipment has been inspected 
and is in good working order: 
 
 

List of equipment required for entry  Respirator  Coveralls 

Tripod  Harness  Winch/cable  Other: 
 

Training 

Number of workers 
approved for entry 

Has Confined 
Space training 

Trained in the entry 
plan Time of entry Time of exit 

     

     

     

     

     

     

     

     
 

Hot Work (Complete if hot work will be conducted) 

Will space be rendered inert by adding inert gas? Yes  No  

If “yes”, ensure 

 space is monitored continuously to ensure it remains inert 

 worker(s) entering use adequate respiratory equipment – list equipment: 
_________________________________________________________________________________________ 

 re is adequate equipment to allow persons outside to locate and rescue worker – list equipment: 
_________________________________________________________________________________________ 

 there is other equipment necessary to ensure safety of worker – list equipment: 
_________________________________________________________________________________________ 

If “no”, ensure 

Flammable gas is maintained 
below 5% of its LEL by purging 

and continuous ventilation 

O2  content is 
maintained below 

23% 

Atmosphere will be 
monitored 

continuously 

Alarm and exit procedures 
are in place should the LEL 

exceed 5% or the O2  exceed 
23% 

    

Supervisor’s Name _______________________________ Signature _______________________________ 
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OCCUPATIONAL HEALTH AND SAFETY, 2020 
S-15.1 REG 10 
 

OH&S 25-11 
 
Flammable or explosive substance in atmosphere 

25‑11(1)  If a flammable or explosive substance is present in the atmosphere of a worksite at a 
level that is more than 20% of the lower explosive limit of that substance, an employer or 
contractor shall not require or permit a worker to enter or work at the worksite. 

(2) Subsection (1) does not apply to: 

(a) a firefighter who has been trained pursuant to section 32-4; or 

(b) a competent worker who meets the requirements of subsection (3) and 
who is acting in an emergency situation at the place of employment. 

(3) An employer shall ensure that: 

(a) the competent worker mentioned in clause (2)(b) is trained, equipped and 
works according to an approved standard; 

(b) the training required by clause (a) is provided by a competent person; and 

(c)   a written record is kept of all training delivered to a worker pursuant to clause (a). 
31 Dec 2020 c S-15.1 Reg 10 s25-11. 

 
 

OH&S 18-8 – 18-9 
 
Purging and ventilating of unsafe atmosphere 

18‑8(1)  In addition to the requirements of section 25-11, if a concentration of a toxic, 
flammable, or explosive substance is present or an oxygen enrichment or deficiency exists in a 
hazardous confined space, an employer shall ensure that the hazardous confined space is: 

(a) purged and ventilated before a worker is allowed to enter the space, so that: 

(i) any hazard associated with a toxic, flammable, or explosive substance 
is reduced to the extent that is possible or eliminated; and 

(ii)   an oxygen content of not less than 19.5% and not more than 23% is ensured; and 

(b)   continuously ventilated at all times during which the worker occupies the 
hazardous confined space, to maintain a safe atmosphere. 

(2) If ventilation is used to reduce or eliminate a hazard pursuant to subsection (1), an employer 
shall ensure that a competent person tests the atmosphere to determine that the confined space is 
safe for entry by a worker: 

(a) before a worker enters the confined space; 

(b) if all workers have vacated the confined space, before any worker re-enters the confined 
space; 

(c) on the request of a worker who is required or permitted to enter the confined 
space; and 

(d) continuously if any condition in the confined space may change and put 
the worker’s health or safety at risk. 

31 Dec 2020 c S-15.1 Reg 10 s18-8. 
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Precautions if safe atmosphere not possible 
18‑9(1) If a hazardous confined space cannot be purged and ventilated to provide a safe 
atmosphere or a safe atmosphere cannot be maintained pursuant to section 18-8, an employer shall 
ensure that no work is carried on in the confined space except in accordance with the 
requirements of this section and section 25-11. 

(2)   An employer shall ensure that a competent person continuously monitors the 
atmosphere in a hazardous confined space. 

(3) An employer shall ensure that a worker is provided with and required to use a respiratory 
protective device that meets the requirements of Part 7 if: 

(a) the airborne  concentration for  any substance  meets or  exceeds the permissible 
contamination limit mentioned in clause 21-6(1)(a); 

(b)   oxygen deficiency or enrichment is detected; or 

(c)   the airborne concentration of any other substance may be harmful to the worker. 
(4) An employer shall ensure that a worker in a hazardous confined space is attended by 
and in communication with another worker who: 

(a) has been adequately trained in the rescue procedures mentioned in 
clause 18-7(2)(g); 

(b) is stationed and remains at the entrance to the confined space unless replaced by 
another adequately trained worker; and 

(c) is equipped with a suitable alarm to summon assistance. 

(5) If entrance to a hazardous confined space is from the top: 

(a) an employer shall ensure that: 

(i) a worker uses a full-body harness and, if appropriate, is attached to a lifeline. 

(ii) if a lifeline is used, the lifeline is attended by another worker who is adequately 
trained in the rescue procedures mentioned in clause 18-7(2)(g); and 

(iii) if reasonably practicable, a mechanical lifting device is available to assist with a 
rescue and is located at the entry to the confined space while a worker is in the 
confined space; or 

(b) an employer shall ensure that an alternate method of rescue is developed and 
implemented if the use of a full-body harness or lifeline would create an additional hazard. 

(6) If any flammable or explosive dusts, gases, vapours, or liquids are or may be present in a 
hazardous confined space, an employer shall ensure that all sources of ignition are eliminated or 
controlled. 

(7) An employer shall ensure that: 

(a) equipment necessary to rescue workers is readily available at the entrance to the 
hazardous confined space and used in accordance with the rescue procedures 
developed pursuant to clause 18-7(2)(g); 

(b) the holder of a class A qualification in first aid is available to provide immediate first 
aid; and 

(c)  personnel who are trained in the rescue procedures developed pursuant to clause 18-
7(2)(g) and who are fully informed of the hazards in the confined space are readily available 
to assist in a rescue procedure. 

31 Dec 2020 c S-15.1 Reg 10 s18-9. 
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Air Monitor Calibration Results 
(Services, 2013) 
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OCCUPATIONAL HEALTH AND SAFETY, 2020 
S-15.1 REG 10 
 

OH&S 10-5 – 10-7 
 

Warning systems 
10‑5(1) If the circumstances described in subsection (2) exist, an employer or contractor shall 
install: 

(a) an audible alarm system that provides a warning of sufficient volume and for a sufficient 
period before start-up of the machine to give workers timely notice of the imminent start-
up; or 

(b) a distinctive and conspicuous visual warning system to alert workers of the imminent start-
up of the machine. 

(2) Subsection (1) applies if: 

(a) a worker may be endangered by moving machine parts when a machine is started; and 

(b) the operator of the machine does not have a clear view from the operating position of all 
parts of the machine and of the surrounding area in which there is a potential danger. 

(3) An employer or contractor shall place adequate, appropriate, and clearly visible 
warning signs at each point of access to a machine that starts automatically. 

31 Dec 2020 c S-15.1 Reg 10 s10-5. 
 
 

Locking out 
10‑6(1) Subject to section 10-7, before a worker undertakes the maintenance, repair, test, or 
adjustment of a machine other than a power tool, an employer or contractor shall ensure that the 
machine is locked out and remains locked out during that activity if not doing so would put the 
worker at risk. 

(2)   Before a worker undertakes the maintenance, repair, test or adjustment of a power tool, 
an employer or contractor shall ensure that the energy source has been isolated from the power 
tool, any residual energy in the power tool has been dissipated and the energy source remains 
isolated during that activity. 

(3) An employer or contractor shall: 

(a) provide a written lock-out process to each worker who is required to work 
on a machine to which subsection (1) applies; and 

(b)  if the lockout process uses a lock and key, issue to that worker a lock that is operable only 
by that worker’s key and a duplicate key. 

(4) If the lockout process does not use a lock and key, an employer or contractor 
shall designate a person to coordinate and control the lockout process. 

(5) If the lockout process uses a lock and key, an employer or contractor shall designate a 
person to keep the duplicate key mentioned in clause (3)(b) and ensure that: 

(a) the duplicate key is accessible only to the designated person; and 

(b) a logbook is kept to record the use of the duplicate key and the reasons for that use. 
(6) If it is not practicable to use a worker’s key to remove a lock, an employer or contractor may 
permit the person designated pursuant to subsection (5) to remove the lock if the designated 
person: 

(a) has determined the reason that the worker’s key is not available; 

(b) has determined that it is safe to remove the lock and activate the machine; and 

(c) if a committee or representative is in place, has informed the co-chairpersons or the 
representative of the proposed use of the duplicate key before it is used. 
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(7) An employer or contractor shall ensure that a designated person who is 
permitted to use a duplicate key pursuant to subsection (6): 

(a) records in the logbook the use of the duplicate key, the reason for its use and the date 
of its use; and 

(b) signs the logbook each time that the duplicate key is used. 

(8) If a central automated system controls more than 1 machine, an employer or contractor 
shall ensure that the machine to be maintained, repaired, tested, or adjusted is isolated from the 
central system before the lock-out procedures required by subsection (3) are implemented. 

(9) Before undertaking any maintenance, repairs, tests, or adjustments to a machine to which 
subsection (1) applies, a worker shall lock out the machine following the process mentioned in 
clause (3)(a). 

(10) After a lock-out device has been installed or a lockout process has been initiated, the 
worker who installed the first lock or initiated the process shall check the machine to ensure that 
the machine is inoperative. 

(11) No person shall deactivate a lockout process that does not use a lock and key except the 
person designated pursuant to subsection (4). 

(12) No person shall remove a lock-out device except the worker who installed the lock-out 
device or the designated person acting in accordance with subsection (6). 

31 Dec 2020 c S-15.1 Reg 10 s10-6. 
 
 

Cleaning, etc., of machine or other equipment in motion 
10‑7(1) This section applies if any of the following requires cleaning, lubrication, or adjustment while 
all or any part of a machine or other piece of equipment is in motion or under power: 

(a) the machine or other piece of equipment; 

(b) a part of the machine or of the piece of other equipment; or 
(2) any material on the machine or on the piece of equipment. In the circumstances 
mentioned in subsection (1), an employer or contractor shall: 

(a) develop and implement written work practices and procedures that ensure that the 
cleaning, lubrication or adjustment is carried out in a safe manner; 

(b) ensure that workers who are required to perform the cleaning, lubrication or adjustment 
are trained in the written work practices and procedures mentioned in clause (a); and 

(c) ensure that a copy of the written work practices and procedures mentioned in clause (a) 
is readily available for reference by workers. 

31 Dec 2020 c S-15.1 Reg 10 s10-7. 



50  

Lockout and Tagging 
Dec 2021 OHS Regs 

Saskatchewan OHS Regulations – headings are in Green   

Manitoba WHS Regulations – headings are in Blue   

Alberta OHS Code Regulations – headings are in Red 

ONLY study the Regulations for the province you are taking training in. 

 

Contents 

• What is lockout and tagging? 

• Forms of energy 

• Procedure 

• Planning steps 

• Explanation of steps 

• Summary 

 

What is Lockout and Tagging? 

Lockout and tagging 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 prevents the release of hazardous energy. It often involves workers 

using a padlock to keep a switch in the “off” position, or to isolate the energy of moving parts. This 

prevents electric shock, sudden movement of components, chemical combustion, falling 

counterweights, and other actions that can endanger lives. Lockout is a physical way to ensure 

that the energy source is de- energized, deactivated, or otherwise inoperable. 

Tagging tells others that the device is locked out, who has locked it out, and why. Tagged devices 

and systems must not be re-energized without the authority of those named on the tag. 

 

Forms of Energy 

When most people think of uncontrolled hazardous energy, they think of electricity. But 

construction crews doing work in industrial, or office settings often have to lock out and tag a 
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variety of energy sources. Here are the main types. 

• Electrical—electrical panels, generators, lighting systems, etc. 

• Mechanical (the energy of moving parts)—flywheels, blades, fans, conveyor belts, etc. 

• Potential (stored energy that can be released during work)—suspended loads, compressed 

air, electrical capacitors, accumulated bulk goods, coiled springs, chemical reactions, 

changing states (solid—liquid— gas), etc. 

• Hydraulic—presses, rams, cylinders, cranes, forklifts, etc. 

• Pneumatic—lines, compression tanks, tools, etc. 

• Thermal—steam, hot water, fire, etc. 

• Chemical—flammable materials, corrosive substances, vapours, etc. 

 

Some equipment may involve more than one type of energy and pose unexpected hazards. For 

example, a machine may have an electrically operated component with a hydraulic or 

pneumatic primary power source, or it may become activated on a timed schedule. With some 

equipment, gravity and momentum can present unexpected hazards. 

You must recognize and control conditions such as these. Switches, power sources, controls, 

interlocks, pneumatics, hydraulics, computer-controlled sources, gravity-operated sources—all of 

these must be locked out and appropriately tagged by each worker involved. 

 

Procedure 

Many plants or industrial establishments will have specific procedures for lockout and tagging. This 

makes sense because the in-plant workforce will have proven its procedures through use on the 

particular system or machine in question. 

Follow these procedures, but also verify that all energy sources have been isolated because 

construction work may differ from routine plant maintenance. 

Know the law 
The SK OH&S Regulations list the requirements for lockout and tagging in several sections, 
including the requirement in 139(3) 
that “written procedures for compliance with this section shall be established and 
implemented.”  
AB Code Part 15 lays out the procedure to be followed in detail. 
MB WSH Part 16 includes requirements for employers to develop and maintain safe work 
procedures. 
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Plant personnel may shut down machines, equipment, or processes. In other cases, plant 

representatives may issue permits: 1) a work permit to allow work on their equipment and 2) a 

lockout permit to ensure that all lockout procedures are followed before work begins. 

SK OH&S 110-6(3)(a) and MB 16.14(3)  AB Code 212(2) A written safe work procedure for lockout 

and tagging is essential. Once implemented and followed, a good procedure ensures that no form 

of energy can harm anyone during a lockout. Employers are responsible for developing and 

implementing the procedure. Often, these will be supplied by the manufacturer. 

A written procedure helps to ensure that lockout and tagging have been thoroughly and 

effectively carried out before work begins. It is mandatory and should include 

• training requirements for workers and supervisors 

• quality, type, and colour of locks, scissors, chains, blanks, blinds, and other lockout devices 

• method of identifying lock owners 

• control of keys for locks 

• colour, shape, size, and material for tags method of securing tags and information to be 

included 

• communication and authorization procedure for shutting down and starting up machinery 

and equipment 

• record-keeping requirements 

• itemized steps to meet lockout objectives. 

 

On the following page, a flow chart with detailed steps is included.  This is a useful guide for worker 

safety. 
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Explanation of Steps 
 
Step 1: Locate work area and identify equipment, machines, or other system components 
to be worked on 
Identify the area with references such as floor, room name, elevation, or column number. Identify 

the equipment that is the subject of the work. 

 

Step 2: Identify all energy sources 
Identify all energy sources affecting the equipment or machinery. Identify the various energy forms 

to be locked out such as electrical, momentum, pneumatic, hydraulic, steam, and gravity. 

 

Step 3: Identify the parts to be locked out or isolated 
Identify systems that affect, or are affected by, the work being performed. These may include 

primary, secondary, backup, or emergency systems and interlocked remote equipment. 

Review the current system drawings for remote energy sources and, where required, identify, and 

confirm with the client or owner the existence and location of any switches, power sources, 

controls, interlocks, or other devices necessary to isolate the system. 

Remember that equipment may also be affected by 

• time restrictions for completing the work 

• time-activated devices. 

 

Step 4: Determine lockout methods 
Confirm that the lockout of all energy sources is possible. Some equipment may have to be kept 

operational to maintain service to other equipment that cannot be shut down. 

Take appropriate steps to provide protection for workers while working near operating equipment. 

Equipment that can be locked out should be locked out by the methods most appropriate to the 

hazards. 

 

Step 5: Notify all personnel affected 
Shutting down equipment may affect operations in other locations, 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, you may need to have 
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special communication methods and permits or approvals. 

Step 6: Shut down equipment and machinery 
Qualified personnel must shut down the equipment, machinery, or other system components, 

placing them in a zero-energy state. Trace all systems to locate and lock out energy sources. The 

main source may be electrical, for instance, but pneumatic and other forms of energy may also be 

present. Always look for other possible energy sources as some equipment may be powered from 

multiple sources. 

SK OH&S 10-6(2) AB Code 212(1) and MB WSH 16.14(1) All equipment capable of being energized 

or activated electrically, pneumatically, or hydraulically must be de- energized or de-activated by 

physically disconnecting or otherwise making the apparatus inoperable. 

Always ensure that the 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 their special 

qualifications or knowledge of the system. 

In determining what needs to be shut down and locked out, consider the different energy sources 

that may be found in the system. 

 

Step 7: Install lockout devices 
After the circuit has been de-energized and locked out by the person in charge, each worker 

involved in the lockout must be protected by placing his or her personal lock on the isolating 

device (MB WSH 16.14(1) SK OH&S 10-6(3) AB Code 214 and 215). 

Remember – even though the disconnect is already locked out, you are not protected until you  

attach your own personal safety lock. 

Each worker must retain his or her key while the lock is in place. Only the 

worker in charge of the lock should have a key. 

Remember . . . 

• Merely removing a fuse doesn’t constitute lockout. The fuse could 

be easily replaced. The fuse should be removed, and the box 

locked out. 

• The lockout devices attached to one system should not prevent 

In-plant procedures specified by the owner or client c a n take 
precedence over the procedures outlined here, provided they 
EXCEED the requirements of the WSH/Code/OH&S Regulations. 
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access to the controls and energy-isolating devices of another system. 

 

All three provinces prescribe lock removal procedures. In the first instance, only the person who 

installed the lock is allowed by law to remove it. Other circumstances are detailed in the 

Regulations; since the worker might not be present when the machine is to be returned to service, 

or an emergency may arise requiring the activation of the equipment. 

 

Locks 
Locks should be high-quality pin-type, key-operated, and numbered to identify users. 

 

Multiple locks and lockout bars 
When several workers or trades are working on a machine, you can add additional locks by using a 

lockout bar. You can add any number of locks by inserting another lockout bar into the last hole of 

the previous bar. 

 

Other lockout devices 
Scissors – have holes for locks and should be made of hardened steel. 

Chains – should be high quality and snug fitting. 

Blocks or cribbing – prevent or restrict movement of parts. 

Blanks or blinds – are solid metal plates inserted at flanged 

connections to prevent the flow of liquids or gases.  

Pins and clamps – should be of high-quality materials and designed 

to fit the system. 

 

Step 8: Tagging 
It is an accepted industry best practice to require each worker involved in a 

lockout operation to attach a durable tag to their personal lock. The tag must identify the worker’s 
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name, the worker’s employer, the date and time of lockout, the work area involved, and the 

reason for the lockout. 

A tag in itself offers no guarantee that a machine or system is locked out. It simply provides 

information. 

 

Signs must be placed on the system indicating that 

• it must not be energized or operated 

• guards, locks, temporary ground cables, chains, tags, and other safeguards must not be 

tampered with or removed until 

o the work is complete, and 

o each worker has removed his or her personal lock. 

A record should be kept of all equipment locked out or otherwise rendered inoperable so that all 

of these devices can be reactivated once the work is complete. 

 

Step 9: Verify zero-energy state (bump test) 
After any power or product remaining in the equipment has been discharged or disconnected by 

qualified personnel, verify that all personnel are clear of the equipment. Then try, with extreme 

caution, to start the equipment manually (bump test). Look for any movement or functions. If none 

are observed, confirm that all energy sources are at a zero-energy state. 

SK OH&S 10-6(10) The first person who installs a lock is required to test the system to ensure that all 

electrical components are de- energized and de-activated, including interlocking and dependent 

systems that could feed into the system, either mechanically or electrically. MB WSH 16.14(2) 

obligates the employer to ensure the equipment is inoperable. AB Code 213 prohibits work until the 

worker is satisfied that the equipment is inoperable. 
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Step 10: Perform the task 
Carry out and complete the work assignment. 

 

Step 11: Communicate that work is complete and that all personnel are clear 
Ensure that personnel are clear of the locked-out equipment, machinery, or system. 

Remove only your tags and locks. SK OH&S 10-6(12) MB WSH 16.15(1) AB Code 215.3(1) 

If the person who installed the lock is not at the worksite, AB Code 215 MB WSH 16.15 and SK OHS 

10-6(6) provide alternative procedures. 

Tell personnel that were originally informed of the lockout that the equipment, machinery, or 

system is no longer locked out. 

 

Step 12: Restore power 
Return systems to operational status and the switches to  power ON. Have qualified personnel 

restart machinery or equipment. 

 

Step 13: Return control to operating personnel 
When all work is completed, the person in charge of the lockout operation should formally return 

control of the equipment or system to plant personnel. 

 

Step 14: Record date/time lockout removed and system restored 
This last step is important. It saves valuable information that may be lost if not recorded. Staff 

involved in the shutdown may not remain at the same jobsite. Owners or operators may require this 

information to help plan future shutdowns. 

 

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

• records are kept. 

 

Additional Requirements 
The SK OHS Regs address the situation where a lockout procedure 

can be put in place, which does not include an actual lock. SK OHS 

10-6(4) require the employer or contractor to place one person in 

charge of this type of lockout, and to oversee and control the whole 

process. That person must be the one that reactivates the system SK 

OHS 10-6(11). MB 16.14(1)(b) also allows an alternate to using a lock, 

providing the end result is at least as safe as if a lock was used; and 

restates this in 16.14(4).  AB Code 212(1)(b) has the same 

requirement. 

SK OHS 10-6(5) and MB WSH 16.16(1) also discuss the use of 

duplicate keys. Where locks are used, there is supposed to be a 

duplicate key, which is to be kept by a designated person. No one 

is allowed to have access to the duplicate key except for the 

designated person. If the duplicate key is ever used, then the 

details must be recorded in a logbook. Note: most site policies do 

not allow for a duplicate key - read the policy at your worksite carefully! 

It is against the law to remove a lock-out device unless you are the one who 

put it on or are the designated person with the duplicate key! 

MB 16.15(1) and (2) AB Code 215.3(1) SK Reg 10-6(12) 

SK Reg 15-7 and MB 16.29-34 deal with robots and robotic equipment, which 

must be locked out when it is being repaired or maintained. See also SK Reg 

18-7(2)(c). 

SK OHS 25-16 AB Code 215.4 discuss the procedures which must be 

followed regarding piping and valves. See also SK OHS 18-10. MB 15.2(2)(b) 

requires employers to develop procedures. 

SK OHS 18-5(1)(c)(iv) MB 15.7(1)(c) and MB WSH15.17(1) is where you will 

find the lockout requirements for hazardous confined spaces. Energy 

sources which may present a hazard must be locked out.  
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OCCUPATIONAL HEALTH AND SAFETY, 2020 
S-15.1 REG 10 
 

OH&S 18-10 
 
Piping discharging hazardous substances 
 

18‑10(1) If a worker may be required or permitted to work in a confined space into which piping 
may discharge a hazardous substance, an employer shall ensure that the piping: 

 
(a) has a blank installed that is sized for the proper pressure in the piping 
before the piping enters the confined space; 

 
(b) is equipped with 2 blocking valves and a bleed-off valve installed between the blocking 
valves located so that any bleed off does not contaminate the confined space; or 

 
(c) is equipped with an approved safety device. 

 
 

(2) If piping is equipped with 2 blocking valves and a bleed-off valve pursuant to clause (1)(b) 
or an approved safety device pursuant to clause (1)(c), an employer shall ensure that: 

 

(a) the valves in the flow lines are locked out in the “closed” position and the bleed-off valve 
is locked out in the “open” position; 

 
(b) the valves are tagged to indicate that the valves must not be activated until the tags 
have been removed by a worker designated by the employer for that purpose; and 

 
(c) the worker designated pursuant to clause (b): 

 

(i) monitors the valves to ensure that they are not activated while a 
worker is in the confined space; and 

 

(ii) records on the tag mentioned in clause (b) the date and time of each monitoring 
and signs the tag each time the worker monitors the valves. 

 
 

31 Dec 2020 c S-15.1 Reg 10 s18-10. 
 

OH&S 25-16 
 
Piping 

25‑16(1) If workers are required or permitted to work on piping that may contain harmful substances 
or substances under pressure, an employer or contractor, in consultation with the committee, 
shall develop written procedures to protect the workers from contact with those substances. 

(2) The procedures developed pursuant to subsection (1) must include: 

(a) the installation of a blank that is appropriate for the proper pressure in the piping; 

(b) the closing of 2 blocking valves installed in the piping and the opening of a bleed-off 
valve installed between the blocking valves; 
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(c) the installation of an approved safety device; or 

(d) if the procedures mentioned in clauses (a), (b) and (c) are not reasonably practicable, 
any other procedures that are adequate to protect the health and safety of the workers. 

(3) An employer or contractor shall ensure that all workers are trained in and implement the 
procedures developed pursuant to subsection (1). 

 

(4) An employer or contractor shall ensure that: 

(a) the piping mentioned in clause (2)(a) is clearly marked to indicate that a blank has 
been installed; or 

(b) the 2 blocking valves mentioned in clause (2)(b) or the approved safety 
device mentioned in clause (2)(c): 

(i) are locked in the closed position and the bleed-off valve is locked in the open 
position; and 

(ii) are tagged to indicate that the valves must not be activated until the tags are 
removed by a worker designated by the employer for that purpose. 

(5) An employer or contractor shall ensure that a worker designated pursuant to 
subclause (4)(b)(ii): 

(a) monitors the valves to ensure that they are not activated while a worker is working on 
the piping; and 

(b) records on the tag mentioned in subclause (4)(b)(ii) the date and time of each 
monitoring and signs the tag each time the worker monitors the valves. 

(6) An employer or contractor shall ensure that any valve installed on piping mentioned in 
this section is clearly marked to indicate the open and closed positions. 

31 Dec 2020 c S-15.1 Reg 10 s25-16. 
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3M Cartridge Filter Guide 
(3M, 2011) 
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OCCUPATIONAL HEALTH AND SAFETY, 2020 
S-15.1 REG 10 
 

OH&S 7-3 – 7-5 
Saskatchewan Apprentices 

Respiratory protective devices 
7‑3(1) If a worker is likely to be exposed to dust, fumes, gas, mist, aerosol or vapour or any airborne 
contaminant that may be present in any amounts that are harmful or offensive to the worker, an 
employer or contractor shall: 

(a) provide an approved respiratory protective device for use by the worker 
that: 

(i) provides suitable and adequate protection to the worker from one or 
more airborne contaminants; 

(ii)   is the proper size for the worker’s face; 

(iii) if a tight fit is essential to the proper functioning of the respiratory protective device, 
makes an effective seal to the facial skin of the worker; and 

(iv) if a tight fit is essential to ensure the worker is not exposed to one or more 
airborne contaminants to an extent that may pose a risk of significant harm to the 
worker, has been fit-tested by a competent person in an approved manner; 

(b) ensure that the respiratory protective device is regularly cleaned and maintained in 
an approved manner; and 

(c) ensure that the respiratory protective device is kept, when not in use, in a convenient 
and sanitary location in which the respiratory protective device is not exposed to extremes 
of temperature or to any contaminant that may inactivate the respiratory protective 
device. 

(2) If a respiratory protective device as required by subsection (1) is provided to a worker, the 
employer or contractor shall ensure that the worker: 

(a) has been trained by a competent person in the proper testing, maintenance, use and 
cleaning of the respiratory protective device and in its limitations; 

(b) can demonstrate that the worker: 

(i) understands the training provided pursuant to clause (a); 

(ii) can test, maintain, and clean the respiratory protective device; and 

(iii) can use the respiratory protective device safely; 

(c) tests the respiratory protective device before each use; 

(d) is assessed according to an approved standard as being capable of wearing a 
respiratory protective device; and 

(e)   is adequately informed respecting the reasons for the assessment required 
pursuant to clause (d). 

(3) An employer or contractor shall ensure that the training required by clause (2)(a) 
includes practical experience by the worker in an uncontaminated environment. 
(4) If respiratory protective devices are used only for emergency purposes, an employer or 
contractor shall ensure that a worker who may be required to use a respiratory protective device 
is given semi-annual refresher training in its safe use. 

(5) An employer shall ensure that the following records are kept as long as the worker who was 
provided with a respiratory protective device is employed by the employer and that the following 
records are made readily available for inspection and examination by the committee or the 
representative, as the case may be: 
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(a) records respecting fit testing for each worker that is completed pursuant 
to subclause (1)(a)(iv); 

(b) records respecting the results of assessments for each worker that are completed 
pursuant to clause (2)(d); 

(c) records respecting training completed by each worker pursuant to subsections (2) and 
(3). 

(6) An employer shall ensure that any records mentioned in clause (5)(b) respecting a worker that 
are made available for inspection and examination pursuant to subsection (5) do not disclose 
any personal health information as defined in The Health Information Protection Act respecting 
the worker unless the worker agrees to that disclosure. 

(7) An employer shall ensure that records respecting the maintenance of atmosphere-
supplying respirators are kept and made readily available for inspection and examination by the 
committee or the representative as long as the worker who was provided with an atmosphere-
supplying respirator is employed by the employer. 

(8) A worker may, at any time, inspect and examine any records kept pursuant to subsection (5) 
or (7) that relate to the worker. 

31 Dec 2020 c S-15.1 Reg 10 s7-3. 
 
 

Inspection of respiratory protective devices 
7‑4  An employer or contractor shall ensure that: 

(a) any respiratory protective device for emergency use is thoroughly inspected by a 
competent person at least once a month and after each use; 

(b) the date of every inspection made pursuant to clause (a) and the name of the person 
who made the inspection are recorded and conspicuously displayed at the location where 
the respiratory protective device is stored; and 

(c)   any defects identified during the inspection carried out pursuant to 
clause (a) are corrected immediately by a competent person.  

31 Dec 2020 c S-15.1 Reg 10 s7-4. 

Working in dangerous atmospheres 
7‑5(1) If a worker is required to enter an atmosphere that is immediately dangerous to the life or health 
of the worker, an employer or contractor shall ensure that the worker is provided with and uses 
an approved atmosphere-supplying respirator that is: 

(a) an open-circuit SCBA that: 

(i) operates in a pressure demand or other positive pressure mode; 

(ii) has a minimum rated capacity of 30 minutes; 

(iii) is sufficiently charged to enable the worker to perform the work 
safely; and 

(iv) is  equipped  with  a  low-pressure  warning  device  or  an  escape 
respirator; 

(b) an airline respirator equipped with a full facepiece that: 

(i) operates in a pressure demand or other positive pressure mode; and 

(ii)   has an auxiliary supply of air sufficient to allow the worker to escape in case of failure 
of the primary air supply equipment; or 

(c)   a closed-circuit SCBA. 

(2) If a worker is required to enter an atmosphere that is immediately dangerous to life or health, 
an employer or contractor shall ensure that: 

(a) a  second  worker,  suitably  equipped  and  trained,  is  present  and  in 
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communication with the worker at all times; and 

(b) suitably equipped personnel who are trained in rescue procedures and are fully informed 
of the hazards are readily available to rescue the endangered worker immediately if the 
worker’s atmosphere-supplying respirator fails or the worker becomes incapacitated for any 
other reason. 

(3) An employer or contractor shall ensure that compressed air in an atmosphere-supplying 
respirator used by a worker in an atmosphere that is immediately dangerous to the worker’s 
life or health meets the purity requirements set out in Table 2 of the Canadian Standards Association 
standard CAN Z180.1-M85 Compressed Breathing Air and Systems. 

31 Dec 2020 c S-15.1 Reg 10 s7-5. 

  

(Safety, 2020) 
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Fit Testing Forms 
 
Respirator Fit Test Form 4078 

For additional record-keeping purposes, feel free to duplicate these forms. 

Employee Employee Number Title Date Issued 

Respirator 

Brand and Model Number: Type: NIOSH Approval Number: 
 

 _____________________________________________________________________________________________________ 

 _____________________________________________________________________________________________________ 

Application 

Limitations ____ Beard ____ Denture ____ Glasses ____ None 

Explain 
______________________________________________________________________________________________________ 
 
______________________________________________________________________________________________________ 
 

Fitting ____ Satisfactory Qualitative Saccharin/Bitter Fit Test Instructions for Use-Reviewed: 

____ Satisfactory Positive Pressure Fit Check Test ____ Donning and Removal 

____ Satisfactory Negative Pressure Fit Check Test ____ Storage – Replacement Indicators 

Employee Signature  Date  

Approval Signature  Date  
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Qualitative Fit Test (QLFT) Form 
 
Employee Name Date of Birth (Year) Height Weight 

Work Unit Supervisor Name 

A respirator fit test must be completed by an individual trained in respiratory fit testing procedures. This fit 
test is required annually. 

Does employee wear glasses? ____ Yes ____ No 

Does Employee have facial hair, dentures or other attributes that will 
prevent a positive face fit? ____ Yes ____ No 

Respirator Type (Make Model and 
Certification Number)    

Testing media    

Compatible with eyeglasses ____ Yes ____ No ____ Yes ____ No ____ Yes ____ No 

Positive pressure fit check ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Negative pressure fit check ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Head Stationary Normal 
Breathing (60 seconds) ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Head Stationary Deep 
Breathing (60 seconds) ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Head Turning Side to Side (60 
seconds) ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Head Moving Up and Down (60 
seconds) 

____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Talking (recite Rainbow Passage or 
count backwards) ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Bending Over (60 seconds) ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Head Stationary Normal 
Breathing (60 seconds) ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Respirator fit test result ____ Pass ____ Fail ____ Pass ____ Fail ____ Pass ____ Fail 

Based on information provided on this form, I certify that the employee named on this form can wear the 
respiratory protective equipment listed above. 

Signature of Person Administering Test _______________________________ Date ____________________ 
 

 

Infectious Disease Epidemiology, Prevention and Control 
612-676-5414 – TDD/TTY 651-215-8980 – www.health.state.mn.us 
If you require this document in another format, such as large print, please call 612-676-5414.            (Infectious Disease Epidemiology, Prevention and Control, 2004) 

Revision 5/2004 

  

http://www.health.state.mn.us/
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Respirator User Screening Form 
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MSA SCBA Respirator Inspection Checklist 
 
Respirator Facepiece 
 
 Fully extend webbing straps and inspector straps for wear, cracks, or other deterioration 

 Inspect view piece for cracks, excessive scratches, or other signs of wear 

 Inspect surface of face seal area for signs of wear or signs of permeation 

 Check exhalation valve to make certain it is operational 

 Check inhalation knurl for o-ring and signs of cross-threading 

 Check inhalation spider to make certain it is intact 

 Inspect inhalation valve for cracks, punctures, wear, and signs of permeation 

 Make certain that inhalation valve stem is intact 

 Upon re-assembly, make certain that inhalation valve is properly seated; that spider is 

installed properly, and that knurl is not cross-threaded 

 Confirm that speaking diaphragm is placed properly (yellow side out) and that locking ring is 

finger tight 

 Inspect breathing tube for signs of wear, cracks, punctures, and permeation ¹ 

 Inspect breathing tube knurl to make certain o-ring is in place 

 Inspect breaking tube knurl for signs of cross-threading 

 Secure breathing tube to respirator face-piece making certain it is not cross-threaded 

 Place respirator face-piece and breathing tube assembly safely aside 

 

SCBA Apparatus 
 
 Position apparatus for inspection (air bottle facing up, valve away from body, making 

certain bottle valve is closed) 

 Arrange straps and make certain all straps are fully extended 

 Inspect all straps for wear such as fraying, excessive heat damage, permeation, etc.  

 Check bottle for current hydro-statis test date 

 Check bottle for abrasions and cuts in surface of bottle 

 Make certain bottle is secure in back-pack frame 

 

 

¹ Do not exchange breathing tubes. SAR breathing tube has two (2) plastic ends; SCBA breathing 

tube has one (1) plastic and one (1) metal end. Make certain that SCBA breathing tube is used 

with SCBA Apparatus. 
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 Check bottle for amount of air (if empty – replace and repeat all previous SCBA Apparatus 

steps, if full proceed to next step) 

 Check regulator gauge for air in high pressure line; if gauge indicates presence of air, turn 

main line valve (gold valve) on and bleed pressure thru regulator dust cap 

 After bleeding pressure, loosen and remove bottle valve knurl (will not loosen is air pressure is 

present) and inspect bottle valve knurl o-ring for cuts, nicks, or abrasions. If o-ring is not 

satisfactory, replace o-ring. If o-ring is satisfactory, replace bottle valve knurl and hand-

tighten (do not use wrenched or tools to tighten, only hand tighten) 

 Inspect high pressure line for cuts, nicks, or abrasions 

 Make certain main line valve (gold valve) and emergency by-pass valve (red valve) are 

closed 

 Turn bottle valve completely on, and then completely off (charging high pressure line). Turn 

main line valve (gold valve) on and check accuracy of regulator gauge against bottle 

gauge, plus or minus 100 pounds of pressure 

 Check audio-alarm by slowly bleeding pressure off via the regulator dust cap. Audio-alarm 

should activate at approximately 500 pounds of air pressure (as indicated by red zone on 

regulator pressure gauge). Close main line valve (gold valve) and replace regulator dust 

cap 

 SCBA apparatus is now ready to wear ² 

 

 

 

 

 

 

 

 

 

 

 

 

² Do not allow students to activate emergency by-pass (red) valve as improper activation may 

result in damage to the regulator. Do not allow students to remove regulator cover (brass 

coloured) as this may be done only by a certified respirator technician. 
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Worksheets 
 
Identifying Hazards 
(UBC, 2017) 
 
Instructions Use the following scenario to answer the questions below. 

 

Two employees at a corn processing plant were instructed by a supervisor to make repairs to a 

cornstarch processing tank. Although the employees were unfamiliar with working in this type of 

environment, they entered the tank to make the repairs as instructed. Each entrant went into the 

space with tools and wearing gloves, a hard hat, and safety glasses.  

 

The opening to the tank was 12” x 18” and the entrants were forced to crawl in order to enter the 

space. Once inside, they found the round interior to be coated with a slime that made walking 

upright difficult. After they were in the tank for only 15 minutes, a liquid began to pour into the tank 

through an opening. The liquid was clear and emitted no noticeable vapours or odor. While the 

entrants noticed the liquid, they remained inside and continued working. It did not take long 

before the entrants began to choke and found it extremely difficult to breathe.  

 

One of the entrants manages to exit the tank, but the other did not. All calls into the tank to the 

entrant went unanswered. When a rescue was attempted, the opening to the tank was too small 

to allow entry with a self-contained breathing apparatus (SCBA). Emergency escape masks could 

not be used because the bottles were not filled with air. An attempt was made to blow air into the 

space with an air horn, but the vapours proved to be too strong for rescuers to remain near the 

opening. Personnel in the area complained that their skin felt as if it was on fire. By the time 

firefighters arrived on the scene and were able to enter the space, the entrant was found dead 

inside.  

 

Questions 
 

1. Was the processing tank a confined space? __________________ 

2. Why or why not? 

_______________________________________________________________________________________

_______________________________________________________________________________________ 

3. What clues indicated that an emergency escape could be difficult? 

_______________________________________________________________________________________

_____________________________________________________________________________________ 
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4. Why was the emergency rescue attempt unsuccessful? 

_______________________________________________________________________________________ 

5. Should the entrants have entered the space? __________________ 

6. Why or why not? 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 

7. What should the entrants have done when they noticed the liquid? 

_______________________________________________________________________________________

_______________________________________________________________________________________ 

8. What should have been done to let the entrants know there was a hazardous 

atmosphere or a potentially hazardous atmosphere? 

_______________________________________________________________________________________

_______________________________________________________________________________________ 
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Landfill Scenario 
(UBC, 2017) 

 

Instructions Read the scenario and answer the questions below. 

 

An inactive landfill has a manhole which has a slow meter used to track the amount of leachate – 

contaminated liquid – that may flow from the landfill. Batteries were changed in the flow meter 

weekly, and over an extended period the meter had not registered any flow. The worker and his 

assistant were performing a regular battery replacement. The entrance to the manhole was 24” in 

diameter, and the manhole was approximately 7’-0” deep. Four iron rungs, which served as a 

ladder, were mounted to the concrete wall of the manhole. The top rung was 36” below the 

entrance. The flow meter was attached to the top rung with a u-shaped, spring-loaded handle. A 

cord was looped and tied around the handle.  

 

Upon removing the manhole cover, the worker bent a wire coat hanger and used it as a hook to 

catch the cord on the flow meter’s handle. As the meter was being lifted, the eight proved too 

much for the wire. The hook straightened and the meter fell into the bottom of the manhole.  

 

The worker entered the manhole wearing a hard hat, safety glasses, gloves, and boots. When the 

worked reached the bottom, he mentioned smelling a foul odor to his assistant. Before he was able 

to retrieve the meter, the worker collapsed in the manhole. The assistant called 911. Help arrived, 

but the victim was pronounced dead after being transported to a hospital. The cause of death 

was reported as asphyxia with methane gas.  

 

According to the fire department monitoring data, the oxygen concentration at the bottom of the 

manhole was 2.1 percent, and the flammable vapours exceeded 60 percent of the LEL at the time 

of the rescue.  

 

Questions 
 

1. What clues were present that should have indicated to the worker that it may have been 

unsafe to enter the manhole with only standard PPE? 

_______________________________________________________________________________________

_______________________________________________________________________________________ 

  



94  

2. What did the worker do wrong? 

_______________________________________________________________________________________

_____________________________________________________________________________________ 

3. What could have prevented the victim’s death? 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 

4. What kinds of atmospheres were present at the bottom of the manhole? Be specific. 

_______________________________________________________________________________________

_______________________________________________________________________________________ 
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Calculating Air Exchanges 
(UBC, 2017) 
 
Instructions Calculate how long it would take to ventilate a confined space. The size of the space 

and the effective airflow of the ventilation system are given. The time for one air exchange is 

determined by dividing the volume of the space by the effective airflow of the system, as shown 

below.  

 

After calculating the time for one air exchange, calculate the time needed to ensure a clean, 

breathable atmosphere. To do this, multiply one air exchange by the NIOSH recommended 20 air 

exchanges.  

 

Questions 
 

1. A confined space that is 30’-0” long, 30’-0” wide, and 10’-0” high, and the effective 

airflow of the ventilator is 600 cfm. 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 

2. A confined space that is 50’-0” long, 40’-0” wide, and 3’-0” high, and the effective airflow 

of the ventilator is 500 cfm. 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 

3. A confined space that is 10’-0” long, 10’-0” wide, and 4’-0” high, and the effective airflow 

of the ventilator is 400 cfm. 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 

4. A confined space that is 15’-0” long, 20’-0” wide, and 6’-0” high, and the effective airflow 

ventilator is 900 cfm. 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 
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Identify, Plan, and Execute – A Pit 
(UBC, 2017) 
 
Instructions Red the scenario below and answer the questions that follow. 

 

While working in a preformed pit, the carpenters were forming concrete support columns and pile 

drivers were welding and underpinning tie down anchors to exposed pile. Another crew was 

blinding an old, exposed sewer pipe that was being rerouted. There were three different 

subcontractors working for the general contractor. It was summertime, and the heat and humidity 

were very high. All of the crews complained of headaches. All three crews had a difficult time 

breathing. All crews felt nauseous at the end of the workday. Generators and welding machines 

were outside the hole, and exhausted in a down wind direction. The general contractor’s lack of 

coordination between the carpenters and pile drivers meant both crews were working the same 

shift. Also, both crews had a combined number of twenty workers and there was only one ladder 

to access the pit.  

 

The GC’s supervisor claimed that there was not a need to institute air monitoring or work within the 

OH&S/WSH Confined Space Construction standards because the pit was open to natural air 

movement.  

 

As the foreman for one of the above crews, evaluate the situation and prepare a way to protect 

you fellow workers. 

 

Questions 
 

1. Identify any necessary safety or health concerns. 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 

2. Plan the task and incorporate all necessary safety and health concerns. 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 

3. Execute the plan, while adhering to OH&S/WSH Standards. 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________ 
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