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How to use this guide

This guide is divided into two parts:

e Part 1 Explains what fire risk assessment is and how you might go about it. Fire
risk assessment should be the foundation for all the fire precautions in your premises.

e Part 2 Provides further guidance on fire precautions. The information is provided
for you and others to dip into during your fire risk assessment or when you are
reviewing your precautions.

The appendices provide example checklists, some detailed technical information
on fire-resisting elements and advice on historic buildings.

This guide is one from a series of guides listed on the back cover.
The rest of this introduction explains how the law applies.

Technical terms are explained in the glossary and references to other publications
listed at the end of this book are identified by a superscript number in the text.

In this guide reference is made to British Standards and standards provided by
other bodies. The standards referred to are intended for guidance only and other
standards could be used. Reference to any particular standard is not intended to
confer a presumption of conformity with the requirements of the Regulatory Reform
(Fire Safety) Order 2005 (the Order).*

The level of necessary safety (or service) must be dictated by the findings of your
risk assessment so you may need to do more or less than that specified in any
particular standard referred to. You must be prepared to show that what you have
done complies with any requirements or prohibitions of the Order* irrespective of
whether you have relied on a particular standard.

A full list of references, e.g.*, can be found at the back of this book.



Preface

This guidance gives advice on how to avoid fires and how to ensure people’s
safety if a fire does start. Why should you read it? Because:

e Fire kills. In 2004 (England and Wales) fire and rescue services attended over
33,400 fires in non-domestic buildings. These fires killed 38 people and injured
over 1,300.

 Fire costs money. The costs of a serious fire can be high and afterwards many
businesses do not reopen. In 2004, the costs as a consequence of fire, including
property damage, human casualties and lost business, were estimated at
£2.5 billion.

This guide applies to England and Wales only. It does not set prescriptive
standards, but provides recommendations and guidance for use when assessing
the adequacy of fire precautions in factories and warehouses. Other fire risk
assessment methods may be equally valid to comply with fire safety law. The guide
also provides recommendations for the fire safety management of the premises.

Your existing fire safety arrangements may not be the same as the recommendations
used in this guide but, as long as you can demonstrate that they meet an equivalent
standard of fire safety, they are likely to be acceptable. If you decide that your
existing arrangements are not satisfactory there may be other ways to comply with
fire safety law. This means there is no obligation to adopt any particular solution in
this guide if you prefer to meet the relevant requirement in some other way.

Where the building has been recently constructed or significantly altered, the fire
detection and warning arrangements, escape routes and facilities for the fire and
rescue service should have been designed, constructed and installed in accordance
with current building regulations. In such cases, it is likely that these measures will
be satisfactory as long as they are being properly maintained and no significant
increase in risk has been introduced.

In addition, earlier legislation, including local authority acts may have imposed
additional requirements for fire precautions for large storage buildings where more
than 7,000m? is used for storing or depositing goods or materials (e.g. access,
compartmentation, monitored automatic fire detection and/or smoke control and/or
sprinklers to be maintained).

This guide should not be used to design fire safety in new buildings. Where
alterations are proposed to existing factories and warehouses, they may be subject
to building regulations. However, it can be used to develop the fire safety strategy
for the building.



Introduction

WHO SHOULD USE THIS GUIDE?

This guide is for all employers, managers, occupiers and owners of factories and
warehouses. Details of other guides in the series are listed on the back cover.

It tells you what you have to do to comply with fire safety law, helps you to carry
out a fire risk assessment and identify the general fire precautions you need to
have in place.

This guide is intended for premises where the main use of the building or part of
the building is a factory or warehouse. It may also be suitable where the premises
adjoin other complexes, although co-operation with other managers will be
necessary as part of an integrated risk assessment for the complex.

Also, where you handle and store flammable materials and substances, it will help you
take account of these in your risk assessment and help you determine the necessary
precautions to take to minimise the likelihood of them being involved in a fire.

It has been written to provide guidance for a responsible person, to help them to
carry out a fire risk assessment in less complex factories and warehouses. If you
read the guide and decide that you are unable to apply the guidance, then you
should seek expert advice of a competent person. More complex premises will
probably need to be assessed by a person who has comprehensive training or
experience in fire risk assessment. However this guide can be used for multi-
occupied buildings to address fire safety issues within their individual occupancies.

It may also be useful for:

e employees;

» employee-elected representatives;

 trade union-appointed health and safety representatives;
= enforcing authorities; and

< all other people who have a role in ensuring fire safety in factories and warehouses.
If your premises are listed as of historic interest, also see Appendix C.

Fire safety is just one of many safety issues management must address to minimise
the risk of injury or death to staff or the public. Unlike most of the other safety concerns,
fire has the potential to injure or Kill large numbers of people very quickly. This
guidance is concerned only with fire safety, but many of the measures discussed
here will impact upon other safety issues, and vice versa. It is recognised that
these differing safety demands can sometimes affect one another and management
should consult other interested agencies, such as the Health and Safety Executive
(HSE), where necessary to confirm that they are not contravening other
legislation/guidance.



You can get advice about minimising fire losses from your insurer.

THE FIRE SAFETY ORDER

Previous general fire safety legislation

The Order* replaces previous fire safety legislation. Any fire certificate issued under
the Fire Precautions Act 19712 will cease to have any effect. If a fire certificate has
been issued in respect of your premises or if the premises were built to recent
building regulations, as long as you have made no material alterations and all the
physical fire precautions have been properly maintained, then it is unlikely you will
need to make any significant improvements to your existing physical fire protection
arrangements to comply with the Order.* However, you must still carry out a fire risk
assessment and keep it up to date to ensure that all the fire precautions in your
premises remain current and adequate.

If you have previously carried out a fire risk assessment under the Fire Precautions
(Workplace) Regulations 1997,° as amended 1999,* and this assessment has been
regularly reviewed, then all you will need to do is revise that assessment taking
account of the wider scope of the Order* as described in this guide.

Your premises may also be subject to the provisions of a licence or registration (e.g.
under the Licensing Act 2003), and the fire authority may wish to review your risk
assessment as part of the licensing approval process. Fire safety conditions within
your premises licence should not be set by a licensing authority where the Order applies.

Background

The Order* applies in England and Wales. It covers general fire precautions and
other fire safety duties which are needed to protect ‘relevant persons’ in case of fire
in and around most ‘premises’. The Order* requires fire precautions to be put in
place ‘where necessary’ and to the extent that it is reasonable and practicable in the
circumstances of the case.

Responsibility for complying with the Order* rests with the ‘responsible person’.

In a workplace, this is the employer and any other person who may have control

of any part of the premises, e.g. the occupier or owner. In all other premises the
person or people in control of the premises will be responsible. If there is more than
one responsible person in any type of premises (e.g. a multi-occupied complex), all
must take all reasonable steps to co-operate and co-ordinate with each other.

If you are the responsible person you must carry out a fire risk assessment which
must focus on the safety in case of fire of all ‘relevant persons’. It should pay
particular attention to those at special risk, such as disabled people, those who
you know have special needs and young persons, and must include consideration
of any dangerous substance liable to be on the premises. Your fire risk assessment
will help you identify risks that can be removed or reduced and to decide the
nature and extent of the general fire precautions you need to take.



If your organisation employs five or more people, your premises are licensed or
an alterations notice is in force, you must record the significant findings of the
assessment. It is good practice to record your significant findings in any case.

There are some other fire safety duties you need to comply with:

e You must appoint one or more competent persons, depending on the size and
use of your premises, to carry out any of the preventive and protective measures
required by the Order* (you can nominate yourself for this purpose). A competent
person is someone with enough training and experience or knowledge and other
qualities to be able to implement these measures properly.

e You must provide your employees with clear and relevant information on the
risks to them identified by the fire risk assessment, about the measures you
have taken to prevent fires, and how these measures will protect them if a fire
breaks out.

e You must consult your employees (or their elected representatives) about
nominating people to carry out particular roles in connection with fire safety and
about proposals for improving the fire precautions.

e You must, before you employ a child, provide a parent with clear and relevant
information on the risks to that child identified by the risk assessment, the
measures you have put in place to prevent/protect them from fire and inform any
other responsible person of any risks to that child arising from their undertaking.

« You must inform non-employees, such as temporary or contract workers, of the
relevant risks to them, and provide them with information about who are the nominated
competent persons, and about the fire safety procedures for the premises.

* You must co-operate and co-ordinate with other responsible persons who also have
premises in the building, inform them of any significant risks you find, and how you
will seek to reduce/control those risks which might affect the safety of their employees.

e You must provide the employer of any person from an outside organisation who
is working in your premises (e.g. an agency providing temporary staff) with clear and
relevant information on the risks to those employees and the preventive and
protective measures taken. You must also provide those employees with appropriate
instructions and relevant information about the risks to them.

= If you are not the employer but have any control of premises which contain more
than one workplace, you are also responsible for ensuring that the requirements
of the Order* are complied with in those parts over which you have control.

e You must consider the presence of any dangerous substances and the risk this
presents to relevant persons from fire.

e You must establish a suitable means of contacting the emergency services and
provide them with any relevant information about dangerous substances.

e You must provide appropriate information, instruction and training to your
employees, during their normal working hours, about the fire precautions in your
workplace, when they start working for you, and from time to time throughout
the period they work for you.



* You must ensure that the premises and any equipment provided in connection with
firefighting, fire detection and warning, or emergency routes and exits are covered
by a suitable system of maintenance, and are maintained by a competent person
in an efficient state, in efficient working order and in good repair.

e Your employees must co-operate with you to ensure the workplace is safe
from fire and its effects, and must not do anything that will place themselves or
other people at risk.

The above outline some of the main requirements of the Order.* The rest of this
guide will explain how you might meet these requirements.

Who enforces the Fire Safety Order?

The local Fire and Rescue Authority (the fire and rescue service) will enforce the
Order* in most premises. The exceptions are:

= Crown-occupied/owned premises where Crown fire inspectors will enforce;

= premises within armed forces establishments where the defence fire and rescue
service will enforce;

e certain specialist premises including construction sites, ships (under repair or
construction) and nuclear installations, where the HSE will enforce; and

= sports grounds and stands designated as needing a safety certificate by the local
authority, where the local authority will enforce.

The enforcing authority will have the power to inspect your premises to check that
you are complying with your duties under the Order.* They will look for evidence
that you have carried out a suitable fire risk assessment and acted upon the
significant findings of that assessment. If, as is likely, you are required to record the
outcome of the assessment they will expect to see a copy.

If the enforcing authority is dissatisfied with the outcome of your fire risk assessment
or the action you have taken, they may issue an enforcement notice that requires
you to make certain improvements or, in extreme cases, a prohibition notice that
restricts the use of all or part of your premises until improvements are made.

If your premises are considered by the enforcing authority to be or have potential to
be high risk, they may issue an alterations notice that requires you to inform them
before you make any changes to your premises or the way they are used.

Failure to comply with any duty imposed by the Order* or any notice issued by the
enforcing authority is an offence. You have a right of appeal to a magistrates court
against any notice issued. Where you agree that there is a need for improvements
to your fire precautions but disagree with the enforcing authority on the technical
solution to be used (e.g. what type of fire alarm system is needed) you may agree
to refer this for independent determination.



If, having read this guide, you are in any doubt about how fire safety law applies to
you, contact the fire safety office at your local fire and rescue service.

If your premises were in use before 2006, then they may have been subject to the
Fire Precautions Act® and the Fire Precautions (Workplace) Regulations.** Where
the layout (means of escape) and other fire precautions have been assessed by the
fire and rescue service to satisfy the guidance that was then current, it is likely that
your premises already conform to many of the recommendations here, providing
you have undertaken a fire risk assessment as required by the Fire Precautions
(Workplace) Regulations.®*

New buildings or significant building alterations should be designed to satisfy
current building regulations® which address fire precautions. However, you will still
need to carry out a fire risk assessment, or review your existing assessment (and act
on your findings), to comply with the Order.*



Part 1 Fire risk assessment

MANAGING FIRE SAFETY

Good management of fire safety is essential to ensure that fires are unlikely to
occur; that if they do occur they are likely to be controlled or contained quickly,
effectively and safely; or that, if a fire does occur and grow, everyone in your
premises is able to escape to a place of total safety easily and quickly.

The risk assessment that you must carry out will help you ensure that your fire
safety procedures, fire prevention measures, and fire precautions (plans, systems
and equipment) are all in place and working properly, and the risk assessment
should identify any issues that need attention. Further information on managing fire
safety is available in Part 2 on page 41.

WHAT IS A FIRE RISK ASSESSMENT?

A fire risk assessment is an organised and methodical look at your premises, the
activities carried on there and the likelihood that a fire could start and cause harm
to those in and around the premises.

The aims of the fire risk assessment are:
 To identify the fire hazards.
« To reduce the risk of those hazards causing harm to as low as reasonably practicable.

» To decide what physical fire precautions and management arrangements are
necessary to ensure the safety of people in your premises if a fire does start.

The term ‘where necessary’ (see Glossary) is used in the Order,* therefore when
deciding what fire precautions and management arrangements are necessary you
will need to take account of this definition.

The terms ‘hazard’ and ‘risk’ are used throughout this guide and it is important that
you have a clear understanding of how these should be used.

e Hazard: anything that has the potential to cause harm.

e Risk: the chance of that harm occurring.

If your organisation employs five or more people, or your premises are licensed or
an alterations notice requiring it is in force, then the significant findings of the fire
risk assessment, the actions to be taken as a result of the assessment and details
of anyone especially at risk must be recorded. You will probably find it helpful to
keep a record of the significant findings of your fire risk assessment even if you are
not required to do so.

HOW DO YOU CARRY OUT A FIRE RISK ASSESSMENT?

A fire risk assessment will help you determine the chances of a fire starting and the
dangers from fire that your premises present for the people who use them and any
person in the immediate vicinity. The assessment method suggested in this guide
shares the same approach as that used in general health and safety legislation and
can be carried out either as part of a more general risk assessment or as a
separate exercise. As you move through the steps there are checklists to help you.
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Before you start your fire risk assessment, take time to prepare, and read through
the rest of Part 1 of this guide.

Much of the information for your fire risk assessment will come from the knowledge
your employees, colleagues and representatives have of the premises, as well as
information given to you by people who have responsibility for other parts of the
building. A tour of your premises will probably be needed to confirm, amend or add
detail to your initial views.

It is important that you carry out your fire risk assessment in a practical and
systematic way and that you allocate enough time to do a proper job. It must take
the whole of your premises into account, including outdoor locations and any
rooms and areas that are rarely used. If your premises are small you may be able
to assess them as a whole. In larger premises you may find it helpful to divide them
into rooms or a series of assessment areas using natural boundaries, e.g. process
areas, offices, stores, as well as corridors, stairways and external routes.

If your premises are in a multi-use complex then the information on hazard and
risk reduction will still be applicable to you. However, any alterations to the use or
structure of your individual unit will need to take account of the overall fire safety
arrangements in the building.

Your premises may be simple, with few people present or with a limited degree
of business activity, but if it forms part of a building with different occupancies,

then the measures provided by other occupiers may have a direct effect on the
adequacy of the fire safety measures in your premises.

Under health and safety law (enforced by the HSE or the local authority) you are
required to carry out a risk assessment in respect of any work processes in your
workplace, and to take or observe appropriate special, technical or organisational
measures. If your health and safety risk assessment identifies that these processes
are likely to involve the risk of fire or the spread of fire, then you will need to take
this into account during your fire risk assessment under the Order,* and prioritise
actions based on the level of risk.

You need to appoint one or more competent persons (this could be you) to carry
out any of the preventive and protective measures needed to comply with the
Order.* This person could be you, or an appropriately trained employee or, where
appropriate, a third party.

Your fire risk assessment should demonstrate that, as far as is reasonable, you
have considered the needs of all relevant persons, including disabled people.

Figure 1 shows the five steps you need to take to carry out a fire risk assessment.



FIRE SAFETY RISK ASSESSMENT

1 Identify fire hazards

Identify:

Sources of ignition
Sources of fuel
Sources of oxygen

Identify people at risk

Identify:
People in and around the premises
People especially at risk

JUSWISSASSE Sl all4 = T Med

Evaluate, remove, reduce and protect from risk

Evaluate the risk of a fire occurring
Evaluate the risk to people from fire
Remove or reduce fire hazards
Remove or reduce the risks to people

» Detection and warning

« Fire-fighting

» Escape routes

* Lighting

= Signs and notices

e Maintenance

Record, plan, inform, instruct and train

Record significant finding and action taken

Prepare an emergency plan

Inform and instruct relevant people; co-operate and co-ordinate with others
Provide training

Review

Keep assessment under review
Revise where necessary

Remember to keep to your fire risk assessment under review.

Figure 1: The five steps of a fire risk assessment



STEP 1 IDENTIFY FIRE HAZARDS

For a fire to start, three things are

FUEL
needed: Flammable gases
Flammable liquids
e a source of ignition; Flammable solids
 fuel; and
e oxygen.

If any one of these is missing, a fire

cannot start. Taking measures to avoid
the three coming together will therefore
reduce the chances of a fire occurring.

OXYGEN IGNITION SOURCE
The remainder of this step will advise Always present in the air Hot surfaces

i . . Additional sources from Electrical equipment
on how to identify potential ignition oxidising substances Static electricity
sources, the materials that might fuel a Smoking/naked lights
fire and the oxygen supplies which will . o
help it burn yg PP Figure 2: The fire triangle
11 Identify sources of ignition

You can identify the potential ignition sources in your premises by looking for
possible sources of heat which could get hot enough to ignite material found in
your premises. These sources could include:

e smokers’ material, e.g. cigarettes, matches and lighters;

< naked flames, e.g. gas or liquid-fuelled open-flame equipment;

= sparks from burning products, e.g. bonfires in yards;

» vehicle exhausts;

» electrical, gas or oil-fired heaters (fixed or portable), room heaters;

< hot processes/hot work, e.g. welding by contractors or shrink wrapping;

= cooking equipment, hot ducting, flues and filters;

e extract fans for dust and fume removal systems, e.g. by build-up of debris;
« failure of temperature control themostats on hot work/cooking processes;
e heat sources, such as gas, electric, microwaves, radio frequency, thermal fluids;
e steam pipes;

« frictional generated heat from mechanical equipment;

e static charge from mechanical equipment, e.g. conveyor belts;

e poor electrical installations, e.g. overloads, heating from bunched cables,
damaged cable;

« faulty or misused electrical equipment, e.g. refrigeration defrost systems, fork lift
truck charging units;



« light fittings and lighting equipment,
e.g. halogen lamps or display lighting
or overhead lights too close to stored

ducts;

» hot surfaces and obstruction of
equipment ventilation;

Naked flame Hot surface

e spontaneous ignition and self heating,
e.g. oil soaked rags, paint scrapings,
crumb and batter residue; and

<
e arson.

Mechanically generated sparks Electrically generated sparks

Indications of ‘near-misses’, such as

scorch marks on furniture or fittings, Figure 3: Sources of ignition
discoloured or charred electrical plugs

and sockets, cigarette burns, etc., can

help you identify hazards which you

may not otherwise notice.

1.2 Identify sources of fuel

Anything that burns is fuel for a fire. You need to look for the things that will burn
reasonably easily and are in enough quantity to provide fuel for a fire or cause it to
spread to another fuel source. Some of the most common ‘fuels’ found in factories
and warehouses are:

- flammable liquid-based products, such as paints, varnishes, thinners and adhesives;

» flammable liquids and solvents, such as petrol, white spirit, methylated spirit,
cooking oils and disposable cigarette lighters;

= flammable chemicals, such as certain cleaning products, photocopier chemicals
and dry cleaning products that use hydrocarbon solvents;

» flammable gases such as liquefied petroleum gas (LPG), flammable refrigerants
and flammable gas propelled aerosols;

« stored goods and high piled or racked storage;
« foodstuffs containing sugar and oils, such as sugar-coated cereal and butter;

e plastics and rubber, such as video tapes, polyurethane foam-filled furniture and
polystyrene-based display materials;

e paper products, such as stationery, advertising material and decorations;
e packaging materials;

« plastic and timber storage aids both in use and idle, such as pallets, octobins,
and palletainers;

e combustible insulation, such as panels constructed with combustible cores;
« textiles and soft furnishings, such as hanging curtains and clothing displays; and

e waste products, particularly finely divided items such as shredded paper and
wood shavings, offcuts, dust and litter/rubbish.
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You should also consider the materials used to line walls and ceilings, e.g.
polystyrene or carpet tiles, the fixtures and fittings, and how they might contribute
to the spread of fire. Further information is available in Part 2, Section 1.

13 Identify sources of oxygen

The main source of oxygen for a fire is in the air around us. In an enclosed building
this is provided by the ventilation system in use. This generally falls into one of two
categories: natural airflow through doors, windows and other openings; or
mechanical air conditioning systems and air handling systems. In many buildings
there will be a combination of systems, which will be capable of
introducing/extracting air to and from the building.

Additional sources of oxygen can
sometimes be found in materials used
or stored at premises such as:

e some chemicals (oxidising materials),
which can provide a fire with
additional oxygen and so help it burn.
These chemicals should be identified
on their container (and Control of
Substances Hazardous to Health data
sheet, see Figure 4) by the manufacturer
or supplier who can advise as to their
safe use and storage;

" orage and pped ystms, .. OXIDISING

oxygen used in welding processes; and

Figure 4: Label on oxidising materials
= pyrotechnics (fireworks), which
contain oxidising materials and
need to be treated with great care.

Checklist A
= Have you identified all potential ignition sources? []
< Have you identified all potential fuel sources? []
= Have you identified all potential sources of oxygen? []
e Have you made a note of your findings? [] )

STEP 2 IDENTIFY PEOPLE AT RISK

As part of your fire risk assessment, you need to identify those at risk if there is a
fire. To do this you need to identify where you have people working, either at
permanent locations (such as workstations) or at occasional locations around the
premises, and to consider who else may be at risk, such as customers, visiting
contractors, etc., and where these people are likely to be found.



You must consider all the people who use the premises, but you should pay
particular attention to people who may be especially at risk such as:

e employees who work alone, e.g. cleaners, security staff;

e people who are in isolated areas, e.g. maintenance staff, staff on cranes, reach
trucks and cat walks;

e unaccompanied children and young persons;

e people who are unfamiliar with the premises, e.g. seasonal workers, contractors,
visitors and customers;

e people with disabilities* or those who may have some other reason for not being
able to leave the premises quickly;
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= people with language difficulties; and

= other people in the immediate vicinity of the premises.
In evaluating the risk to people with disabilities you may need to discuss their
individual needs with them. In larger premises used extensively for the public you

may need to seek professional advice.

Further guidance on people with special needs is given in Part 2, Section 1.

Checklist h
e Have you identified who is at risk? []
= Have you identified why they are at risk? []
e Have you made a note of your findings? [] )

STEP 3 EVALUATE, REMOVE, REDUCE AND PROTECT FROM RISK

The management of the premises and the way people use it will have an effect on
your evaluation of risk. Management may be your responsibility alone or there may be
others, such as the building owners or managing agents, who also have responsibilities.
In multi-occupied buildings all those with some control must co-operate and you
need to consider the risk generated by others in the building.

3.1 Evaluate the risk of a fire occuring

The chances of a fire starting will be low if your premises has few ignition sources
and if combustible materials are kept away from them.
In general, fires start in one of three ways:

 accidentally, such as when smoking materials are not properly extinguished or
when lighting displays are knocked over;

e by act or omission, such as when electrical equipment is not properly maintained,
or when waste packaging is allowed to accumulate near to a heat source, or by
storing LPG next to an electric fire or other source of heat; or

*Visit the Disability Rights commission website on www.drc-gb.org for more information. i1y
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« deliberately, such as an arson attack involving setting fire to external rubbish bins
placed too close to the building.

Look critically at your premises and try to identify any accidents waiting to happen
and any acts or omissions which might allow a fire to start. You should also look
for any situation that may present an opportunity for an arsonist.

Further guidance is given in Part 2, Section 1 on evaluating the risk of a fire starting.

3.2 Evaluate the risk to people

In Step 2 you identified the people likely to be at risk should a fire start anywhere
in the premises and earlier in Step 3 you identified the chances of a fire occurring.
It is unlikely that you will have concluded that there is no chance of a fire starting
anywhere in your premises so you now need to evaluate the actual risk to those
people should a fire start and spread from the various locations that you have
identified.

While determining the possible incidents, you should also consider the likelihood of
any particular incident; but be aware that some very unlikely incidents can put
many people at risk.

To evaluate the risk to people in your premises, you will need to understand the
way fire can spread. Fire is spread by three methods:

e convection;
« conduction; and

= radiation.

Convection

Fire spread by convection is the most dangerous and causes the largest number
of injuries and deaths. When fires start in enclosed spaces such as buildings, the
smoke rising from the fire gets trapped by the ceiling and then spreads in all
directions to form an ever-deepening layer over the entire room space. The smoke
will pass through any holes or gaps in the walls, ceiling and floor into other parts
of the building. The heat from the fire gets trapped in the building and the
temperature rises.

Conduction

Some materials, such as metal shutters and ducting, can absorb heat and transmit
it to the next room, where it can set fire to combustible items that are in contact
with the heated material.

Radiation

Radiation heats the air in the same way as an electric bar heater heats a room.
Any material close to a fire will absorb the heat until the item starts to smoulder
and then burn.



Smoke produced by a fire also
contains toxic gases which are
harmful to people. A fire in a building
with modern fittings and materials
generates smoke that is thick and
black, obscures vision, causes great
difficulty in breathing and can block
the escape routes.

It is essential that the means of
escape and other fire precautions are
adequate to ensure that everyone can
make their escape to a place of total
safety before the fire and its effects
can trap them in the building.

In evaluating this risk to people you will @05
need to consider situations such as: _ |

« fire starting on a lower floor affecting
the only escape route for people on
upper floors or the only escape route
for people with disabilities;

Figure 5: Smoke moving through a building

~ fire starting in a service room and affecting hazardous materials (such as
pyrotechnics or gas cylinders);

~ fire developing in an unoccupied space that people have to pass by to escape
from the building;

« fire spreading rapidly through the building because of combustible structural
elements and/or large quantities of combustible goods;

= rapid vertical fire spread in high rack storage;

~ fire or smoke spreading through a building via routes such as vertical shafts,
service ducts, ventilation systems, poorly installed, poorly maintained or damaged,
walls, partitions and ceilings;

« fire and smoke spreading through a building due to poor installation of fire
precautions, e.g. incorrectly installed fire doors (see Appendix B2 for more
information on fire doors) or incorrectly installed services penetrating fire walls; and

« fire and smoke spreading through the building due to poorly maintained and
damaged fire doors or fire doors being wedged open.

Further guidance on fire risks is given in Part 2, Section 1.

3.3 Remove or reduce the hazards

Having identified the fire hazards in Step 1, you now need to remove those hazards
if reasonably practicable to do so. If you cannot remove the hazards, you need to
take reasonable steps to reduce them if you can. This is an essential part of fire
risk assessment and as a priority this must take place before any other actions.
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Ensure that any actions you take to remove or reduce fire hazards or risk are not
substituted by other hazards or risks. For example, if you replace a flammable
substance with a toxic or corrosive one, you must consider whether this might
cause harm to people in other ways.

Remove or reduce sources of ignition

There are various ways that you can reduce the risk caused by potential sources of
ignition, for example:

= Wherever possible replace a potential source by a safer alternative.

e Operate a safe smoking policy in designated smoking areas and prohibit
smoking elsewhere.

< Replace naked flame and radiant heaters with fixed convector heaters or a central
heating system. Restrict the movement of and guard portable heating appliances.

e Separate ignition hazards and combustibles, e.g. ensure sufficient clear space
between lights and combustibles, build fire-resistant enclosures for hot processes,
incinerate rubbish off site.

« Inspect and monitor ignition hazards so that preventative corrective actions can
be undertaken, e.g. sample temperature on ducts and in oil baths, inspect for hot
spots in electrical systems and mechanical systems.

e Ensure electrical, mechanical and gas equipment is installed, used, maintained
and protected in accordance with the manufacturer’s instructions.

« Strictly control hot processes/hot work by operating permit to work schemes.

e Check all areas where hot work (e.g. welding) has been carried out to ensure that
no ignition has taken place and no smouldering or hot materials remain that may
cause a fire.

= Ensure that no one carrying out work on gas fittings which involves exposing
pipes that contain or have contained flammable gas uses any source of ignition
such as blow-lamps or hot-air guns.

= Ensure that no one uses any source of ignition while searching for an escape of gas.

e Take precautions to avoid arson.

Remove or reduce sources of fuel

There are various ways that you can reduce the risks caused by materials and
substances which burn, for example:

» Reduce stocks of flammable materials, liquids and gases in open areas to a
minimum. Keep remaining stock in dedicated storerooms or storage areas,
preferably outside, where only the appropriate staff are allowed to go, and keep
the minimum required for the operation of the business.

* Do not keep flammable solids, liquids and gases together.

» Keep areas containing flammable gases ventilated, e.g. fork lift truck charging units.



e Ensure flammable materials, liquids and gases, are kept to a minimum, and are
stored properly with adequate separation distances between them.

» Ensure adequate aisle is maintained separation between stacks of stored goods.

e Separate fuel into fire-resistant enclosures, e.g. store raw materials and finished
goods separately.

= Use non-combustible building materials for building modifications.

e Remove, or treat large areas of highly combustible wall and ceiling linings, e.g.
polystyrene or carpet tiles, to reduce the rate of flame spread across the surface.

» Develop a formal system for the control of combustible waste by ensuring that
waste materials and rubbish are not allowed to build up and are carefully stored
until properly disposed of, particularly at the end of the day.
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< Take action to avoid any parts of the premises, and in particular storage areas,
being vulnerable to arson or vandalism.

e Check all areas where hot work
(e.g. welding) has been carried out
to ensure that no ignition has taken
place and no smouldering or hot
materials remain that may cause
a fire later.

Further guidance on removing and
reducing hazards is given in Part 2,
Section 1.

The fuel hazard can also be reduced
by the installation of automatic
sprinkler systems or other suppression/
extinguishing systems, further
guidance is available in Part 2, Section
3. The provision of such systems may
have been a requirement of a local

act or engineered solution and must
be maintained. Figure 6: Storage of flammables

Remove or reduce sources of oxygen

You can reduce the potential source of oxygen supplied to a fire by:

« closing all doors, windows and other openings not required for ventilation,
particularly out of working hours;

= shutting down ventilation systems which are not essential to the function of
the premises;

= not storing oxidising materials near or within any heat source or flammable
materials; and

= controlling the use and storage of oxygen cylinders, ensuring that they are
not leaking, are not used to ‘sweeten’ the atmosphere, and that where they are
located is adequately ventilated.
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3.4 Remove or reduce the risks to people

Having evaluated and addressed the risk of fire occuring and the risk to people
(preventative measures) it is unlikely that you will be able to conclude that no risk
remains of a fire starting and presenting a risk to people in your premises.

You now need to reduce any remaining fire risk to people to as low as reasonably
practicable, by ensuring that adequate fire precautions are in place to warn people
in the event of a fire and allow them to safely escape.

The rest of this step describes the fire protection measures you may wish to adopt
to reduce the remaining fire risk to people (see Steps 3.4.1 to 3.4.6).

The level of fire protection you need to provide will depend on the level of risk that
remains in the premises after you have removed or reduced the hazards and risks.
Part 2, Section 4.1 can help you decide the level of risk that you may still have.

Flexibility of fire protection measures

Flexibility will be required when applying this guidance; the level of fire protection
should be proportional to the risk posed to the safety of the people in the premises.
Therefore, the objective should be to reduce the remaining risk to a level as low as
reasonably practicable. The higher the risk of fire and risk to life, the higher the
standards of fire protection will need to be.

Your premises may not exactly fit the solutions suggested in this guide and they
may need to be applied in a flexible manner without compromising the safety of
the occupants.

For example, if the ‘travel distance’ is in excess of the norm for the level of risk
you have determined (see Part 2, Table 2 on page 71), it may be necessary to do
any one or a combination of the following to compensate:

= Provide earlier warning of fire using automatic fire detection.
 Revise the layout to reduce travel distances.

« Reduce the fire risk by removing or reducing combustible materials and/or
ignition sources.

e Control the number of people in the premises.
e Limit the area to trained staff only (no public).
e Increase staff training and awareness.

Note: The above list is not exhaustive and is only used to illustrate some examples
of trade-offs to provide safe premises.



If you decide to significantly vary away from the benchmarks in this
guidance then you should seek expert advice before doing so.

3.4.1 Fire-detection and warning systems

In some simple, open-plan, single-storey factories and warehouses, a fire may be
obvious to everyone as soon as it starts. In these cases, where the number and
position of exits and the travel distance to them is adequate, a simple shout of ‘fire’
or a simple manually operated device, such as a gong, whistle or air horn that can
be heard by everybody when operated from any single point within the building, may
be all that is needed. Where a simple shout or manually operated device is not
adequate, it is likely that an electrical fire warning system will be required.

In more complex premises, particularly those with more than one floor, where an
alarm given from any single point is unlikely to be heard throughout the building, an
electrical system incorporating sounders and manually operated call points (break-
glass boxes) is likely to be required. This type of system is likely to be acceptable
where all parts of the building are occupied at the same time and it is unlikely that

a fire could start without somebody noticing it quickly. However, where there are
unoccupied areas, or common corridors and circulation spaces in multi-occupied
premises, in which a fire could develop to the extent that escape routes could be
affected before the fire is discovered, automatic fire detection may be necessary.

The use of these systems may also
be risk dependent, so a small factory
or warehouse which handles,
manufactures, stores or uses low flash
point or highly flammable hazardous .
substances might also need an | = —@] Oy
automatic fire detection system. = = O -O=
U] e

Visual Voice

You may need to consider special
arrangements for times when people
are working alone, are disabled, or

when your normal occupancy patterns

are different, e.g. when maintenance
staff or other contractors are working
at the weekend.

Figure 7: Fire detection
and warning system

In large or complex premises, particularly those accommodating large numbers of
people, it is likely that a more sophisticated form of warning and evacuation,
possibly phased, should be provided.

False alarms from electrical fire warning systems are a major problem (e.g. malicious
activation of manual call points) and result in many unwanted calls to the fire and rescue
service every year. To help reduce the number of false alarms, the design and location

of activation devices should be reviewed against the way the premises are currently used.

If you are not sure whether your current arrangements are adequate, see the
additional guidance on fire warning systems in Part 2, Section 2.
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Checklist

« Can the existing means of detection ensure a fire is discovered quickly
enough for the alarm to be raised in time for all the occupants to
escape to a place of total safety?

= Are the detectors of the right type and in the appropriate locations?

e Can the means of warning be clearly heard and understood by everyone
throughout the whole building when initiated from a single point? Are there
provisions for people or locations where the alarm cannot be heard?

< If the fire-detection and warning system is electrically powered,
does it have a back-up power supply?

O

3.4.2 Firefighting equipment and facilities

Firefighting equipment can reduce the risk of a small fire, e.g. a fire in a waste-paper
bin, developing into a large one. The safe use of an appropriate fire extinguisher to
control a fire in its early stages can also significantly reduce the risk to other people

in the premises by allowing people to assist others who are at risk.

This equipment will need to comprise enough portable extinguishers that must be

suitable for the risk.

Main types of portable extinguishers, their uses and colour coding

and solid material fires

WATER POWDER FOAM CARBON DIOXIDE (CO,)
For wood, paper, textile For liquid and electrical fires For use on liquid fires For liquid and electrical fires

electrical or metal fires on metal fires electrical or metal fires metal fires

DO NOT USE on liquid, DO NOT USE DO NOT USE on DO NOT USE on

The contents of an extinguisher is indicated by a zone of colour on the red body.
Halon extinguishers are not shown since no new Halon production is permitted in the UK

Figure 8: Types of fire extinguishers




In simple premises, having one or two portable extinguishers of the appropriate
type, readily available for use, may be all that is necessary. In more complex premises,
a number of portable extinguishers may be required and they should be sited in
suitable locations, e.g. on the escape routes at each floor level. It may also be
necessary to indicate the location of extinguishers by suitable signs.

Some premises will also have permanently installed firefighting equipment such as
hose reels, for use by trained staff or firefighters.

People with no training should not be expected to attempt to extinguish a fire.
However, all staff should be familiar with the location and basic operating
procedures for the equipment provided, in case they need to use it. If your fire
strategy means that certain people, e.g. fire marshals, will be expected to take a
more active role, then they should be provided with more comprehensive training.
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Other fixed installations and facilities to assist firefighters, such as dry rising mains
and access for fire engines, or automatically operated, fixed fire suppression
systems such as sprinklers and gas or foam flooding systems, may also have
been provided.

Where these have been required by law, e.g. the Building Regulations or local Acts,
such equipment and facilities must be maintained.

Similarly, if provided for other reasons, e.g. insurance, it is good practice to ensure
that they are properly maintained.

In most cases it will be necessary to consult a competent service engineer. Keeping
records of the maintenance carried out will help you demonstrate to the enforcing
authority that you have complied with fire safety law.

Appendix Al provides a sample fire safety maintenance checklist you can use.
For more guidance on portable fire extinguishers see Part 2, Section 3.1 for fixed

firefighting installations, Part 2, Section 3.2, and other facilities (including those for
firefighters) see Part 2, Section 3.3.
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Checklist

« Are the portable fire extinguishers or any fixed firefighting equipment
provided suitable for controlling the risks identified?

» Are there enough extinguishers sited throughout the premises at
appropriate locations?

= Are the right types of extinguishers located close to the fire hazards
and can users get to them without exposing themselves to risk?

= Are the extinguishers visible or does their position need indicating?
e Have you taken steps to prevent the misuse of extinguishers?

» Do you regularly check equipment provided to help maintain the
escape routes?

= Do you carry out daily checks to ensure that there is clear access for
fire engines?

I I I O Y B

» Are those who test and maintain the equipment competent to do so?

» Do you have the necessary procedures in place to maintain any facilities
that have been provided for the safety of people in the building (or for
the use of firefighters, such as access for fire engines and firefighting lifts)? []

3.4.3 Escape routes

Once a fire has started, been detected and a warning given, everyone in your premises
should be able to escape to a place of total safety unaided and without the help of the
fire and rescue service. However, some people with disabilities and others with special
needs may need help from staff who will need to be designated for the purpose.

Escape routes should be designed to ensure, as far as possible, that any person
confronted by fire anywhere in the building, should be able to turn away from it and
escape to a place of reasonable safety, e.g. a protected stairway. From there they
will be able to go directly to a place of total safety away from the building.

Those who require special assistance (e.g. very young children in a creche and
some people with disabilities) could be accommodated on the same level as the
final exit from the premises to facilitate escape. Where they need assistance to
evacuate, you should make sure that there are sufficient staff to ensure a speedy
evacuation.

The level of fire protection that should be given to escape routes will vary depending
on the level of risk of fire within the premises and other related factors. Generally,
premises that are simple, consisting of a single storey, will require fairly simple
measures to protect the escape routes, compared to a large multi-storey building,
which would require a more complex and inter-related system of fire precautions.



When determining whether your premises have adequate escape routes, you need
to consider a number of factors, including:

« the type and number of people using the premises;

e escape time;

» the age and construction of the premises;

= the number and complexity of escape routes and exits;

« whether lifts can or need to be used;

« the use of phased or delayed alarm evacuation;

 assisted means of escape/personal evacuation plans (PEEPSs); and

e assembly points.

The type and number of people using the premises

The people present in your premises will primarily be employees. Employees can
reasonably be expected to have an understanding of the layout of the premises, while
contractors or visitors will be unlikely to have knowledge of alternative escape routes.

The number and capability of people present will influence your assessment of the
escape routes. You must ensure that your existing escape routes are sufficient and
capable of safely evacuating all the people likely to use your premises at any time,
including temporary staff employed in busy periods, and visitors. If necessary you
may need either to increase the capacity of the escape routes or restrict the
number of people in the premises.

Escape time

In the event of a fire, it is important to evacuate people as quickly as possible from
the premises. Escape routes in a building should be designed so that people can
escape quickly enough to ensure they are not placed in any danger from fire. The
time available will depend on a number of factors, including how quickly the fire is
detected and the alarm raised, the number of escape routes available, the nature
of the occupants and the speed of fire growth. In high rack storage the spread of
fire vertically will be rapid, so this risk should be given special consideration. For
simplicity, the travel distances in Part 2, Table 2 on page 71 take these factors into
account. Part 2, Section 4.1 will help you decide the level of risk in your premises
for escape purposes.

The age and construction of the premises

Older buildings may comprise different construction materials from newer buildings,
and may be in a poorer state of repair. The materials from which your premises are
constructed, the quality of building work and state of repair could contribute to the
speed with which any fire may spread, and potentially affect the escape routes the
occupants will need to use. A fire starting in a building constructed mainly from
combustible material will spread faster than one where fire-resisting construction
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materials have been used.

If you wish to construct internal partitions or walls in your premises, perhaps to
divide up a work area, you should ensure that any new partition or wall does not
obstruct any escape routes or fire exits, extend travel distances or reduce the
sound levels of the fire alarm system. Any walls that affect the means of escape
should be constructed of appropriate material. (Further technical information is
provided in Appendix B.)

Depending on the findings of your fire risk assessment, it may be necessary to
protect the escape routes against fire and smoke by upgrading the construction of
the floors, ceiling and walls to be a fire-resisting standard. You should avoid having
combustible wall and ceiling linings in your escape routes. For further information
see Appendix B. You may need to seek advice from a competent person. Any
structural alterations may require building regulation approval.

The number of escape routes and exits

In general there should normally be at least two escape routes from all parts of the
premises, but a single escape route may be acceptable in some circumstances
(e.g. part of your premises accommodating less than 60 people or where the travel
distances are limited).

Where two escape routes are necessary and to further minimise the risk of people
becoming trapped, you should ensure that the escape routes are completely
independent of each other. This will prevent a fire affecting more than one escape
route at the same time.

When evaluating escape routes, you may need to build in a safety factor by
discounting the largest exit from your escape plan or doors which cannot be
opened quickly, e.g. manually operated roller shutters. You can then determine
whether the remaining escape routes from a room, floor or building will be sufficient
to evacuate all the occupants within a reasonable time. Escape routes that provide
escape in a single direction only may need additional fire precautions to be regarded
as adequate.

Exit doors on escape routes and final exit doors should normally open in the direction
of travel, and be quickly and easily openable without the need for a key. Checks
should be made to ensure final exits are wide enough to accommodate the number of
people who may use the escape routes they serve.



Management of escape routes

It is essential that escape routes, and the means
provided to ensure they are used safely, are
managed and maintained to ensure that they
remain usable and available at all times when

the premises are occupied. Inform staff in training
sessions about the escape routes within

the premises.

Figure 9:
A blocked corridor

Corridors and stairways that form part of escape
routes should be kept clear and hazard free at all
times. Items that may be a source of fuel or pose
an ignition risk should never be located on any
corridor or stairway that will be used as an
escape route. In some premises with storage racking, escape routes may be through/
under the racking; these should be kept clear of any storage and obstructions.
Further guidance is available in Part 2, Section 4.

Emergency evacuation of persons with mobility impairment

The means of escape you provide must be suitable for the evacuation of everyone
likely to be in your premises. This may require additional planning and allocation
of staff roles — with appropriate training. Provisions for the emergency evacuation
of disabled persons may include:

e stairways;

e evacuation lifts;

- firefighting lifts;

« horizontal evacuation;

« refuges; and

e ramps.

Use of these facilities will need to be linked to effective management arran