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Explanation Guide

Part 5 Confined Spaces

Highlights
* The concept of a “restricted space” has been introduced to this Part.

= Section 44 requires employers to have a code of practice governing
and procedures for workers entering and working in a confined spa
of the OHS Regulation requires that the procedures specified by a ce
be in writing and available to workers.)

space entry.

= Section 52 requires continuous atmospheric moni of '@ cofifined space if
there is a potential for the atmosphere to change ¢t er a worker
enters the confined space.

= Section 56 identifies the conditions under ployer must provide a
tending worker (trained in the ev; ti duresiin the emergency response
plan) at or near the entrance.

Requirements

Section 44 Code

1 grified. Limited access may be combined with poor
urroundings or energized equipment. When workers

pes the procedures to be followed to allow workers to safely
afined space. Section 8 of the OHS Regulation requires that the
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Workers should be consulted about the content of the code of practice as they often
have the best understanding of the hazards involved in the work. It may also help to
ask for the help of safety professionals such as industrial or occupational hygienists
or engineers, as some situations may be particularly complex.

The code of practice must be maintained and periodically reviewed to ensure that its
procedures are up-to-date and continue to reflect the work activities for which t
were originally written. The code of practice must also identify all, existing

Restricted and confined spaces

This edition of the OHS Code intr
discussed below, restricted spa

a “restricted space”. As
share certain common

easy walk in. Other limitations include access by
hat provide poor access because of steep slope, narrow
. Physical obstructions such as bulkheads, collapsed
y impede exit. Limited means of entry and exit can make

t because of its construction. It can be thought of as a work area in which
e only hazard is the difficulty of getting into or out of the space. All other hazards
e either non-existent or have been eliminated or controlled as required by Part 2.
estricted spaces are therefore not subject to the permitting, atmosphere testing and
tending worker requirements of a confined space. Employers and workers must be
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mindful that a restricted space can become a confined space if conditions or work
practices change. Employers who voluntarily apply relevant sections of ANSI
Z117.1-2003, Safety Requirements for Confined Spaces, might refer to restricted spaces as
“non-permitted confined spaces”.

Examples of a restricted space include

(a) an electrical or communication utility vault,

(b) a building crawl space,

(c) atrench with a temporary protective structure, and
(d) a deep excavation requiring ladder or lift access.

Despite being classified as a restricted space, the following requires

Confined Spaces, continue to apply to workers entering a restricted

* ahazard assessment must be performed prior to entry — section 2

*= workers assigned duties related to the entry mus
hazards and how to perform their duties in a sa
section 46;

* general safety requirements involving the use
personal protective, and emergency equi
system — section 48;

* prevention of unauthorized persons_en space — section 50;

* protection of workers from ha ic in the area of the
restricted space — section 51;

* workers cannot enter or remain

can be carried out — se

with the worker(s) — section 56; and
*= a safe means of e
work in the restri 4 ¢tion 57.

he OHS Code, a confined space is an enclosed or partially

designed or intended for continuous human occupancy

ited, or impeded means of entry or exit because of its

ecome hazardous to a worker entering it because of

or may be injurious by reason of oxygen deficiency or

nt, flammability, explosivity, or toxicity,

tion or changing set of circumstances within the space that present a

potential for injury or illness, or

) the potential or inherent characteristics of an activity which can produce adverse
or harmful consequences within the space.
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Confined spaces are not intended for continuous human occupancy. They are not
sites of ongoing or regular work activity. They are usually entered only for such
purposes as cleaning, inspection, maintenance, repair or construction. Figure 5.1
shows a flowchart that helps to determine if the space is a confined space or a
restricted space.

Reasons for entering a confined space

Typical reasons for entering a confined space include:

(a) cleaning to remove sludge and other waste materials;

(b) inspecting process equipment;

(c) maintenance such as abrasive blasting and applying surface coati

(d) tapping, coating, wrapping and testing undergro
steam and water piping systems;

(e) installing, inspecting, repairing, and replacing, va
etc. in below ground pits and vaults;

(f) checking and reading meters, gauges,
instruments; and

(g) rescue of workers who are injured or o

nps, motors,
°r measuring

ide the confined space.

In addition to other hazards, confi
exit. This would not only make e
natural ventilation.

spaces may, ha
and res

ited means of entry and
1cult, but could also restrict

Types of confined spa

Most confined spaces old substances such as liquids, gases, and
loose materia \ i . Though they come in many sizes and shapes,
O ways:

ontaminated air into the space. While unsafe atmospheres are most commonly
sociated with spaces that are fully enclosed, vats, pits and vessels that are open-
opped can also contain an unsafe atmosphere. In these cases, the unsafe atmosphere
results from the entry of a gas that is heavier than air, the release of gas resulting
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from wastes at the bottom of the space being disturbed, or the presence of a layer of
air above the space that prevents fresh air from moving into it.

Confined spaces can become unsafe as a result of
(1) atmospheric contamination by toxic substance ( a concentration of a substance
above the regulated exposure levels or otherwise known as safe levels) or
flammable vapours, or oxygen deficiency (less than 19.5 percent oxygen
volume) or excess (more thatn 23.0 percent oxygen by volume);
(2) physical hazards i.e. electrical, thermal, radiological, noise, engul
(3) liquids, gases, or solids being introduced to the space during occupane

(c) tanks or pits containing sludges and other resid

(d) confined spaces that contain rotting v
natural oxidation processes that create nt atmosphere.

Some examples of confined spac i i ditions or activities being
done can make the space unsafe are?
(a) some painting work ion of certain adhesives, cleaners and

liquids such as pain ‘ 1 roduce dangerous amounts of solvent

the day increasing vapourization and affecting personnel i.e. heat
exhaustion; and
pipelines entering the confined space may contain hazardous materials.

Table 5.1 lists examples of confined spaces by industry.
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Table 5.1

Examples of confined spaces by industry

Construction Industry

Sewers

Unprotected excavations

Food and Similar
Products

Retorts

Tubs and kettles
Basins

Cold rooms
Ovens

Flour bins

Air scrubbers
Batch cookers
Caustic soda tanks
Clay hoppers
Conditioners
Continuous cookers
Extractors

Heated lard tanks
Heated sugar bins
Holding bins
Hydrogenators
Metal bins

Meal dryers
Mixers

Tallow tanks

Textiles
Bleaching ranges
J-boxes

Kiers

Die kettles

Bale presses
Dye becks

Sizing tanks
Steam boilers

Paper and Pulp
Chip bins
Barking drums
Rag cookers
Acid towers
Digesters
Beaters
Hydropulpers
Stock chests
Adhesive tanks
Bleach tanks
Chip silos
Furnaces
Machine chests
Mix tanks
Resin tanks
Clay mix tanks

Ink tanks
Solvent tanks

Petroleum and Chemicals
Reactors

Storage tanks
Distillation columns
Cooling towers
Dike areas

Fire water tanks
Precipitators
Scrubbers
Crystallizers

Spray dryers

Leather Products
Dye vats
Tanning tanks
Sludge pits

Stone, Clay,
Concrete P
Kilns

Aggregate
Cement silo

Coal bins
Coke bunkers

Water treatment tanks
Submarine cars

Gas holders

Soaking pits

Acid pickling tanks
Plating tanks

Fabricated Metals
Paint dip tanks
Degreasers

Caustic cleaning tanks
Drying ovens
Shot blasting
Enclosed a:

anitary Services
able vaults
Manholes

Meter vaults
Transformer vaults
Bar screen enclosures
Chemical pits
Incinerators

Pump stations
Regulators

Sludge pits

Wet wells

Valve pits
Digesters

Grease traps

Lift stations
Sewage ejectors
Storm drains

d Spaces Handbook.

National Safety Council, Lewis Publishers, Ann
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For more information:

http://employment.alberta.ca/documents/WHS/WHS-PUB ¢s001.pdf
Guideline for Developing a Code of Practice for Confined Space Entry

http://www.osh.dol.govt.nz/order/catalogue/pdf/confined.pdf
Safe Working in a Confined Space

(]

http://www.setonresourcecenter.com/safety/publications/confined/2864 ¢o

They’re Not Designed to be Occupied!

Rekus JE. Complete Confined Spaces Handbook. National Safety Ca
Publishers, Ann Arbor; 1994.

Section 45 Hazard assessment

Restricted spaces have a limited means of en try poififs may not be
designed for easy walk in. Other limit ladders or by
stairways that provide poor access becaus arrow width or extreme
material, or machinery

may impede exit. Limited mean make escape or rescue
difficult.
A “restricted space” is a > ially enclosed space, not intended for

continuous human ocg
It can be thought of as a work area in which
the only hazard is the d g into or out of the space. All other hazards

ot subject to the permitting, atmosphere testing and
ts of a confined space. Employers and workers must be
ace can become a confined space if conditions or work
ers who voluntarily apply relevant sections of ANSI

f) abuilding crawl space,
) a trench with a temporary protective structure, and
) a deep excavation requiring ladder or lift access.



http://employment.alberta.ca/documents/WHS/WHS-PUB_cs001.pdf
http://www.osh.dol.govt.nz/order/catalogue/pdf/confined.pdf
http://www.setonresourcecenter.com/safety/publications/confined/2864_confined.pdf
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Despite being classified as a restricted space, the following requirements of Part 5

continue to apply to workers entering a restricted space:

* ahazard assessment must be performed prior to entry — section 45;

= workers assigned duties related to the entry must be trained to recognize
hazards and how to perform their duties in a safe and healthy manner —
section 46;

» general safety requirements involving the use and availability of safet
personal protective, and emergency equipment, as well as a communicati
system — section 48;

restricted space — section 51;
* workers cannot enter or remain in a restricted space unless an ¢
can be carried out — section 55;
* a competent worker, designated by the employer,
with the worker(s) inside a restricted space — sectio;
* a safe means of entry and exit must be available , quired to
work in the restricted space — section 57.

If a worker enters a confined or restricted plOoyer must appoint
a competent person to carry out the tas . The competent person
must be knowledgeable about confi and capable of carrying
out each of the listed activities.

Figure 5.1 shows a flowch etermine if the space is a confined space
or a restricted space.
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Figure 5.1 Flowchart to determine type of space

Confined Space?

Is the space enclosed or
partially enclosed?

I
YES

v

Was the space designed or intended
for continuous human occupancy?

I
NO

NO

YES

A 4

Does the space have a restricted, limited NO
or impeded means of entry or exit?

YES

A 4
Does the space contain a h ous osphere YES

Are there conditions
for injury or illness?

esent a potential

YES

3Ing conducted inside or outside the space
health and safety of workers inside the

YES
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In assessing the hazards that workers are likely to be exposed to, the requirements of
Part 2 of the OHS Code — Hazard Assessment, Elimination and Control — must be
met. The hazard assessment needs to be revised whenever there is evidence to
indicate that it is no longer valid and when any of the conditions listed in subsection
7(4) of the OHS Code is met.

Some of the hazards of confined spaces include:
(a) oxygen deficient atmospheres — can cause brain damage and

nitrogen is deliberately pumped into a confined
flammable or explosive atmospheres from a con

(c) toxic atmospheres — containing gases, vapo fumes ave poisonous
effects on the body. Cleaning, painti i ay“produce dangerous
vapours or fumes. Gases such as ay leak into the space

e generated in the space

fermentation of plant material i
(d) flammable or explosive atigsy ining flammable gases, vapours or dusts

d or buried by dry bulk materials such as
dust;
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Section 46 Training

Subsection 46(1)

All workers who work within confined or restricted spaces and all workers wit
related duties e.g. rescue workers and tending workers or “safety watch” perso

must receive training specific to confined or restricted spaces. Everg worker

work. In addition to training, a worker must be
experienced to work safely. In cases where a worker i
have sufficient experience, the worker must be teamed;
direct supervision of a competent worker.

Subsection 46(2)

Records of confined or restricted sp ained for as long as the
worker in question is expected to ithi fined or restricted spaces.
If a worker changes responsibilit nters confined or restricted
spaces as part of his or her ed or restricted space training records for
that worker are no long

Subsection 46(3)

Whatever t
listed mus d among the members of the rescue team. The required

el responding to an emergency, all of the skills

yne member of the rescue team, or shared among as many

2rmit system

space entry permit is essentially a document that sets out the work to be
one and the precautions to be taken. In some ways it functions as a safety checklist
make sure that nothing is overlooked. Figure 5.2 shows an example of a typical
onfined space entry permit.
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The entry permit must, at a minimum

(a) list the name of each worker who enters the confined space and the reason for
their entry,

(b) provide the location of the confined space,

(c) specify the time period for which the entry permit is valid,

(d) take into account the work being done in the confined space, and therefore the
safety precautions that must be taken, and

(e) take into account the code of practice requirements for entering
leaving the confined space.

being in

The completed permit must be kept readily available. In some
circumstances, better practice is to have the permit posted at eac
the confined space.

An entry permit will cover a specific task or project, which
of shifts. The time for which the entry permit is valid is
to complete the project’s work activities and must be
entry permit should be treated as expired sooner than tt
the following occurs:

(a) the confined space is returned to servic
(b) continuity of responsible supervision f
(c) the task or project is interrupted
that affects the confined spac
engineering control equipment.

ace is broken, or
S nt ti

an inci

ecause of an emergency
ue or a breakdown of

Once an entry permit h
confined space is allo

quired for restricted spaces.
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Figure 5.2 Example of typical confined space entry permit
CONFINED SPACE ENTRY PERMIT Permit number Date:
Location and Description of Confined Spaces Purpose of Entry
Scheduled a.m. Scheduled
Start p.m. Finish
Day Date Time Day

Worker(s) in charge of entry:
Entrants Attendants

Pre-Entry Authorization (Check those items below which are applicable

O Oxygen-Deficient Atmosphere O Engulfment
O Oxygen-Enriched Atmosphere O Toxic Atmosphere
O Welding/cutting O Flammable Atmosphere

Self-Contained Breathing
Apparatus

Air-Line Respirator

Flame Resistant Clothing

Ventilation

Protective Gloves

Remarks

Signs Posted
Clearance Secured
Lighting

Ground Fault Interrupter

Ooooo O

NTAL CONDITIONS

Tests to be taken Re-Testing Date/Time
Oxygen Oxygen % alp
Lower Explosive Lower Explosive Limit % alp

Toxic Atmosph Toxic Atmosphere

Instruments Used

Please print
O ENTRY CANCELLATION — Entry has been completed and all entrants have left the space

Person in charge of entry

Please print
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Section 48 Safety and protection — generally

An employer must ensure that all equipment to safely perform confined or restricted
space work, including personal protective equipment and rescue equipment, is
available and inspected to ensure it is in good working order. All workers mus
follow the code of practice for confined space and use the equipment as necessar
protect their health and ensure their safety.

around a protrusion in a confined or restricted space. Lifelines, in th
are required, may only be used in a manner that does not endan
creating another hazard.

St
the confined
s within the

Workers within a space must be able to effective
themselves (where necessary) and communicate with }
or restricted space using a system that is appropria
confined or restricted space e.g. communication equif
presence of hazardous gases.

substances must be p
appropriate controls it inghor blinding, double blocking and bleeding,
misaligning or removir
hazardous enexg pbment and immobilizing or disconnecting all

. In certain cases, alternate means of isolation

protect
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Figure 5.3 Methods of controlling hazardous energy

Blanking involves inserting a physical barrier through
that materials are prevented from flowing past that p¢
involves disconnecting a pipe and attaching a physi
materials are prevented from flowing out of
involves use of a three-valve system where 1 v
drain valve positioned between them so t vented from flowing and
is re-directed in case of a valve lea alves of a double block-
and-bleed system need to be lock nsure an agce level of safety.

alves and an open

Figure 5.4 Example of blanking
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Figure 5.5 Example of a double bock and bleed

full body harness and lifeline system m
common non-atmospheric hazards.
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Table 5.2 Common non-atmospheric hazards

Common non-atmospheric hazards

Hazard How it occurs

Why you should be concerned

Loose material drawn from the
bottoms of storage bins can
suffocate or bury an entrant. Liquids
or materials are suddenly released
into the space.

Engulfment

Liquid or loose materials can tr
bury a worker in seconds.

Mechanical and
hydraulic energy

Mechanical and hydraulic equipment
start or move unexpectedly.

Noise Confined space can amplify sounds

produced by tools and equipment.

Falling objects
improperly guarded.

Extreme
temperatures

The space’s location and tk
equipment it contains
hot or cold.

Objects fall into the space because topsit

at stress, especially if they are
strenuous work or wearing
tive clothing — cold
vironment make tasks more
difficult to accomplish.

Slippery surfaces make

Wet surfaces are usually slippery.
They increase the risk of falls.

» stored in the
them to do

Corrosive
chemicals

Corrosive chemicals can cause
severe eye or skin irritation if
exposed workers are not wearing
protective clothing.

spaces are difficult to enter

In an emergency, entrants may not
be able to exit quickly.

pst confined spaces are dark

Poor lighting makes it difficult for
workers to enter, exit, and work in a
confined space.
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Section 50 Unauthorized entry

Only persons with a reason for being in a confined or restricted space are allowed to
be there. Persons who are not authorized by the employer to enter a confined or
restricted space must be prevented from entering.

Section 51 Traffic hazards

Workers within a confined or restricted space must be protected fro
such as idling vehicles situated outside the space that could conta
with exhaust, lift trucks that could damage rescue equipm or
around manhole areas that could interfere with worker s

Section 52 Testing the atmospher;i

Before entering a confined space th ardous atmosphere e.g.
oxygen deficient or containing toxic s, pre-entry atmospheric

hazardous substance is identified (s .6). Competent workers must conduct
the testing with suitable tes > has been properly calibrated and is used
in accordance with the il tions. It is particularly important for
the individuals perfox iése tests to understand the limitations of the test

equipment.

Figure 5.6 A
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After initial tests have been completed and workers are working within a confined
space, periodic testing must be conducted as often as necessary to ensure the health
and safety of the workers inside. The intervals at which periodic testing should occur
depend on the outcome of the hazard assessment, the work being performed in the
space, and the likelihood of the atmosphere changing substantially.

Situations may arise in which the atmosphere within a confined space, or f
concentration of an airborne substance(s) within a confined space
unpredictably. If the hazard assessment identifies the potential for s
then continuous atmospheric monitoring is required.

If tests identify additional hazards that were not identified in the
assessment, these hazards must be addressed as required by the
resulting procedures and practices must be included in the code o
the code of practice is complete and deals with all identifig

All test results must be recorded. Employers have the o g pnal hard copy
recording on paper or through some means of electronic
a list of common atmospheric hazards.

confined space while
substances such as an i

he space must be ventilated, purged or both before a
worker € space. If ventilating or purging is impractical or does not
eliminate the'a hazards, workers are then required to wear appropriate

ce, the employer must ensure that the ventilation system incorporates a
alerting workers if the system fails. Workers must be trained in the
vacuation procedures to be used if the ventilation system fails.
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Table 5.3 Common atmospheric hazards

Common atmospheric hazards

Hazard How it occurs Why you should be concerned

Oxygen Chemical or biological reactions

deficiency consume oxygen. ,

(less than 19.5 breathing. Eventt
percent oxygen) death.

Oxygen Res_ults from welding tasks and from Oxygen-enricheg
enrichment the improper use of oxygen for increase the ris
(greater than breathing air.

23.0 percent)

Flammable Fuel, oxygen, and a source of
atmospheres ignition cause fires and explosions.

Toxic Accumulates throu manufacturing processes,
atmospheres manufacturing, bi d materials, and work tasks
chemical reaction oduce toxic gases, vapours, or
dusts.

Corrosive substances destroy living
tissue. Some cause immediate
damage to skin and eyes; some
have no immediate effect, but cause
cancer with prolonged exposure.

Corrosive
atmospheres
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Section 54 Inerting

Inerting means the introduction of an inert (unreactive) gas such as nitrogen into a confined
space to completely displace all oxygen.

For a flammable mixture to burn or explode, a source of oxygen and a source of ig

bottle.

Care must be taken to ensure that the atmosphere remains inerted w
the confined space. To ensure an additional level of saf gnitie § must be
controlled so that they cannot trigger a fire or explosig of the OHS Code for

requirements dealing with fire and explosion hazards.

Section 55 Emergency response

Before work in a confined or rest
effective emergency response pla . f an emergency, workers must be
able to carry out an effective rescu st be able to immediately evacuate a
confined or restricted spacgg

Comments on the use

bility- see this section for confined spaces and section 140 for fall
at rescue services personnel are delayed or unable to attend the

a swingstage scaffold. In such cases, the employer’s on-site rescue capability must
e such that the work site is virtually self-sufficient in returning a rescued worker to the
rface or ground level.
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Section 56 Tending worker

With proper communication, work in a confined or restricted space is made easier, safer and
in many cases, more productive. Care must be taken when selecting communication
equipment for this unique work environment. Confined or restricted spaces a
different from any other work area and must be treated accordingly.

signal strength. Messages can become garbled or are not received. Thi
communication in certain types of spaces.

and workers inside the space.

No matter which method of communigat equipment selected should be
suited to the particular work envi
chemicals, environmentally seale
location.

extremely rugged, resistant to
used in a potentially hazardous

As required by subsect ’ endi rker — a competent worker trained in the
evacuation procedures ergeficy résponse plan and who is present outside the

ent of its occupational exposure limit; or
han one listed in clauses (a), (b) or (c) is identified by the hazard
azard cannot be eliminated or effectively controlled.
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The role of the tending worker is to monitor the safety of the person(s) working inside the

confined space and to take action if an emergency arises. This tending worker must

(a) keep track at all times of the number of workers inside the confined space,

(b) be in constant communication with the workers inside the confined space,

(c) have a suitable system for summoning assistance, and

(d) not leave the area until all workers have left the confined space or another
worker is in place.

this designated worker may be in a nearby vehicle, or may be at a ¢
The competent worker designated by the employer must have i tem for
summoning assistance in the event of an incident or emer,

Section 57 Entry and exit

A safe means of entry and exit, free fr ust be provided for all confined
or restricted space workers and res . mple, secured steps, temporary

Section 58 Retai

The employer
and other a

ry permits, air monitoring data, worker entry records
ated to each confined space entry for the periods specified.
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