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Health & Safety Training

Safe work in confined spaces
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Agenda

Introduction

What is a confined space?
What are the hazards?
Safe system of work

Emergency arrangements

Summary of pre-entry
checks

Questions
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Why Do People Die?

They fail to recognise a
confined space

They underestimate the
dangers

They trust their senses

They do not stay

E Danger Vlgllant
Confined space
Valid permit to work
é They attempt to rescue

others

They take chances
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What is a confined space?

Sewer
Culvert
Tunnel
Chamber
Tank
Vessel

Silo

Excavation
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What is a confined space?

An open area can become a confined space
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Confined spaces - definitions

"confined space" means any place, including any
chamber, tank, vat, silo, pit, trench, pipe, sewer, flue,
well or other similar space in which, by virtue of Iits
enclosed nature, there arises a reasonably
foreseeable specified risk...

A 'confined space' has two defining features:

It iIs a place which is substantially (though not always
entirely) enclosed, and

there will be a reasonably foreseeable risk of serious injury
from hazardous substances or conditions within the space

or nearby.

Page - 6 08/30/06




4

BUILDING A WORLD OF DIFFERENCE® BLACK & V®EATCH

‘Specified risk’ means risk of:

Injury arising from fire or explosion

Loss of consciousness arising from increased
temperature

Loss of consciousness or asphyxiation from gas,
fume, vapour or lack of oxygen

Drowning from increase in level of liquid

Asphyxiation from free flowing solid
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What are the hazards that give rise to a specified
risk?

Flammable substances and oxygen enrichment
Toxic gas, fumes or vapour (H,S, CO)

Oxygen deficiency

Ingress of liquids, solids or dust

Bacterial

Excessive heat

Present or introduced?
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Hazardous Atmospheres

Sources:

Residues

Product, substance
Leaking gases/liquids
Spills

Decomposing organic
matter

Gases released as a result
of activities carried out In the
space
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Confined Space hazards

Generic Hazard Specific Hazard Common Effect Source
Hydrogen Toxic/Flammable Poisoning Breakdown of biological material.
Sulphide Death Digestion plant

Sewerage & PS
Geological infiltration

Methane Flammable/Explosive | Burns, Breakdown of biological material.
Asphyxiation, Digestion plant
Death
Sewerage & PS
Geological infiltration
CHP units
Carbon Dioxide Lack of breathable Asphyxiation, Breakdown of biological material.
oxygen Death

Geological conditions.
Contaminated land.
Sewerage & PS.
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Confined Space Hazards

Generic Hazard Specific Hazard Common Effect Source
Ammonia Toxic Poisoning Breakdown of biological material.
Death Digestion plant
Sewerage & PS
Spillage
Chlorine Toxic Poisoning Onsite storage
Death Dosing
Carbon Monoxide | Toxic Asphyxiation, Internal combustion.
Death Fire in or adjacent to space. Boilers
Lack of oxygen Lack of breathable Asphyxiation, Inside steel tanks where rust forms
oxygen Death Groundwater on chalk and limestone
which can produce carbon dioxide and
displaced air
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Other hazards

Introduced

Machinery inside the space or in close proximity
Activities such as welding, painting, pipe repairs etc
Commissioning activities eg purging

Other hazards

Restricted access ways into the space
Condition of structure, access ladders etc
Falling objects

Slippery surfaces
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Developing a Safe System of Work

Need to assess:
The task
The work environment
Working materials and tools
Suitability of those carrying out the task

Arrangements for emergency rescue
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The Task

Do | need to enter at all?

Can we:
Test from outside?
Use long handles tools?

Use CCTV?

Water jet from outside the space instead?
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Establish a safe system of work

Access all aspects of the work activity

the amount of physical effort required for the
activity

sources of fumes/ vapours
sources of heat/ ignition

plant tools and equipment used for the task,
eg intrinsically safe in potentially explosive
atmospheres
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The work environment

|solations
Previous contents, residues

Potential contamination, hazardous substances
oresent

Oxygen deficiency/ enrichment
Physical dimensions and condition
Access, routes, emergency egress

Ambient temperature
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Controls - Safety from the system

Isolations strictly controlled by
authorised person

Key safe, locked off and tagged
Valves
Electrical sources
Rotating/reciprocating parts
Hazardous materials

Empty the space

Depressurise, vent & drain

Dose / clean residue from the space

Page - 17 08/30/06



4

BUILDING A WORLD OF DIFFERENCE® BLACK & V®EATCH

Controls - Ventilation

« Open covers and vents

e Forced mechanical ventilation
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Ventilation
‘ i~ Positive-Negative
Supply Ventilation Exhaust Ventilation Prassirs Vertlation

Alir intake placed in an area that draws only fresh air

Monitor air intake point to ensure no one inadvertently places exhaust
pipes in the vicinity

Care to be taken in conditions where flammable gases have displaced
the oxygen levels
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Restrict Access

e Sighage and barriers placed at each entrance
e Entry controlled by permit
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Atmospheric monitoring - sampling instrumentation

Multi gas monitors

Vapors/Gases detector
tubes
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Atmosphere testing in a Confined Space

1" #1
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Respiratory Protective Equipment

Escape sets
Alir purifying
Air supplying

Check suitability for:
Hazards
Work
Person

Training

Page - 23 08/30/06



4

BUILDING A WORLD OF DIFFERENCE® BLACK & V®EATCH

Other equipment

PPE

Rescue harness & lifeline
Lighting

Methods for communication

Consider need for intrinsically safe
equipment

Rescue equipment covered later
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Personnel
Key personnel: Sufficient experience and
Top man knowledge
Entry team Check training
Permit holder Does the layout or access of
Rescue team the space restrict individuals

Wearing of BA, medical
checks etc
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Rescue Plans

Rescue is a means of removing
an injured person from a
hazardous environment to a
position of safety until the
emergency services arrive

In many cases (low to medium
risk) in the unlikely event of an
alarm self rescue (as current) is
an adequate plan

For high risk entries a specific
rescue plan will be required
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Develop suitable emergency procedures for all
identifiable emergencies

Arrangements should include provision of (where necessary):
suitable rescue teams and equipment
means of raising the alarm
suitable self rescue equipment
means of safeguarding rescuers

means of treating casualties (including mechanical
resuscitation equipment where necessary)
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Examples of Rescue Plans - 1

Man-riding tripod set up over manhole
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Examples of Rescue Plans - 2

Man-riding davit installed in a socket arrangement
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Examples of Rescue Plans - 3

Man-riding tripod set up over pump access point
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Examples of Rescue Plans - 4

Traversing out of line of sight where a vertical
rescue Is not possible
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Briefings

Ensure that supervisors, the topman, the entry team and
rescuers:

Understand the risks associated with working in a
confined space

Understand the work being carried out and the
associated risks and are familiar with the RAMS

Understand their own role and responsibility
Understand the permit to work and its restrictions

Know how emergencies can arise and how to raise the
alarm

Understand the rescue arrangements
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Pre-entry checks

Have the RAMS been prepared and adequate control
measures defined?

Have the isolations been made, checked and correct permit
Issued?

Do the team members have the necessary training?

Has the team been briefed? and do they understand the
entry procedure, permit restrictions and emergency
arrangements?

Does the team have all necessary PPE?
Are the rescue arrangements defined and understood?
Are emergency contact numbers available?

Is all signage posted?
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Pre-entry checks

Is all the equipment suitable and functioning?
Monitors have the correct cells

Equipment is calibrated/tested (BA, monitors, harnesses,
radios, lights etc)

First aid & rescue equipment available
Access equipment suitable
Has the space been adequately vented?

Has the atmosphere been tested and verified (for sufficient
time)?

If the atmosphere levels are not within acceptable limits,
entry is prohibited.

Is top man in position? Entry log system in place?
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Remain vigilant

Do not recognise a confined space !
Trust their senses!

they think if it looks safe, it is. You cannot see, taste or smell
many toxic or deadly atmospheres.

Underestimate the danger
they think that they can get out before a hazard effects them.
Become complacent

they forget that a hazard may develop after they have entered a
confined space.

Try to rescue people!

it is human nature to try to help a person in trouble, but the sad
fact is that untrained rescuers usually die along with the victim
they are trying to save.
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