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Preface

Introduction to Fire Safety Management has been produced for all students taking the NEBOSH Fire Safety & Risk 
Management Certifi cate, whether as part of a face to face training course or as part of a distance learning programme.  
It will also be of signifi
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1

To enable successful management of both fi re and 
health and safety it is vital to develop a solid base of 
understanding and the key elements that will provide a 
foundation upon which to build. For students and safety 
professionals alike the information presented in this 
book outlines the legal requirements and management 
considerations that will assist the reader to successfully 
minimise the risk of harm from fi re in the workplace.

1.1 Defi nitions

The terms relating to the management of safety in this 
chapter are defi ned by a variety of publications. To clarify 
the meaning of the text, it is important to establish a 

common understanding of the following, frequently used 
basic terminology:

Occupational health and safety – factors and 
conditions that can affect the well-being of persons 
within the workplace, i.e. employees, contractors, 
temporary workers and visitors.

Safety – the freedom from unacceptable risk 
from harm.

Fire/combustion – a chemical reaction or series of 
reactions involving the process of oxidisation, produ-
cing heat, light and smoke. There are two classes of 
fi re: confl agration (where combustion occurs relatively 
slowly) and detonation (where combustion occurs 
instantaneously).

Ill health – the term ill health includes acute and 
chronic physical or mental illness which can be caused 
or made worse by physical, chemical or biological 
agents, work activity or environment.

Accident – an undesired event resulting in death, ill 
health, injury, damage, environmental loss or other loss.

Incident – an undesired event that does not result 
in any harm or loss. Incidents are often referred to as 
near misses; some organisations refer more accurately 
to ‘incidents’ as ‘near hits’.

False alarm – an unwanted fi re signal resulting 
from a deliberate operation of a fi re safety system, the 
unintentional electrical actuation of a fi re safety system, 
or the actuation of a fi re safety system with good intent 
(believing there to be a fi re).

Environmental protection – management arrange-
ments to cover the protection of the environment, 
including mitigating the effects from fi re fi ghting and 
other emergency operations from pollution, caused by 
workplace operations.

1Fire safety foundations

This chapter discusses the following key 
elements:

➤ The scope and nature of both fi re and occu-
pational health and safety

➤ The moral, legal and fi nancial reasons for 
promoting good standards of safety within 
an organisation

➤ The legal framework for the regulation of 
fi re and health and safety

➤ The legal and fi nancial consequences of 
failure to manage safety

➤ The nature and signifi cance of key sources 
of fi re and health and safety information

➤ The basis of a system for managing safety.
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Hazard – a source or situation with the potential to 
cause harm (death, injury, ill health, damage to property 
or environment).

Risk – the combination of the likelihood and severity 
(consequences) of a hazard causing harm.

Further defi nitions will be provided throughout 
the book.

1.2 Scope and nature

In today’s complex world effective safety management 
is the cornerstone of managing an economically viable 
business. The requirement to manage safety effectively 
extends to all private and public business sectors. Legal 
responsibilities for safety performance extend through-
out all organisations from the management board to the 
student on work experience.

Every operation within any organisation has an 
impact on the safety not only of those undertaking 
and managing the work but also of others who may be 
affected by their work activities. Any product or service 
provided to any body must be designed or delivered in 
such a way as to reduce the risks to the end users to an 
acceptable level. Therefore it can be seen that safety is 
inextricably linked with all facets of work.

The failure to manage safety adequately all too often 
results in death or injury, chronic ill health and damage 
to property and/or the environment. Such results have 
a signifi cant impact on the physical and economic well-
being of society.

In the Health and Safety Commission’s (HSC) 
revitalising health and safety strategy statement the cost 
of health and safety failures to society as a whole was 
estimated as being as high as £18 billion annually. In 

terms of the cost of fi re alone in the UK, the direct costs 
were estimated to be in the region of £8 billion for 2003, 
which is equivalent to about 1% of the gross domestic 
profi t (GDP) of the English and Welsh economy.

In Europe, the guiding philosophy of legislation 
since the early 1990s has been for those who work with 
hazards and risks in relation to fi re and health and safety 
to effectively control them. This requires organisations 
and individuals to assess the potential risks associ-
ated with their work activities and to introduce effective 
measures to control such risks.

High profi le prosecutions in the UK have reinforced 
the message that the responsibility for effective safety 
management rests not only with the body corporate but 
also with individuals within an organisation.

1.3 The moral, legal and fi nancial 
reasons for promoting good 
standards of safety within an 
organisation

1.3.1 Moral (humane) reasons

There are a number of convincing arguments for the 
promotion of good safety standards. The human con-
sequences of fi res, accidents and incidents are wide-
spread and affect a number of different people in 
differ ent ways.

The most obvious result of a fi re or an accident 
at work is that the persons directly involved are likely 
to suffer. The impact on these individuals ranges from 
death through to relatively minor injuries. In addition to 
the physical impact on a person, it is often the case that 
individuals involved in any form of safety event suffer 
some form of physiological ill health.

Less obvious, but no less real, are the effects upon 
the families and dependants of those who suffer injury 
or ill health caused at work. The impact on these groups 
can be signifi cant and wide ranging, e.g.:

➤ The emotional stress of seeing a family member 
suffer

➤ Financial hardship due to loss of earnings
➤ The loss of social amenity
➤ The potential requirement for the provision of long-

term care.

In addition to those directly affected, work colleagues 
and other witnesses of any serious work-related injury are 
proven to be susceptible to a number of related physio -
logical disorders such as post-traumatic stress disorder 
(PTSD).

Figure 1.1 Aftermath of fi re – the cost of failing to manage 
fi re safety
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There can also be signifi cant emotional and physio-
logical consequences for those who may consider 
themselves to some degree directly responsible for 
killing or injuring a work colleague, member of the public 
or a product/service user by either failing to manage 
safety effectively or through simply making a mistake.

Every working day in Great Britain, at least one 
person is killed and over 6000 are injured as a result of 
work activities and about one million people take time 
off because of what they regard as work-related illness. 
In total, accidents and work-related ill health result in 
about 30 million lost work-days.

1.3.2 Financial reasons (economic costs)

It is widely accepted and understood that safety events 
(accidents, incidents, fi res, environmental damage, etc.) 
cost money. The fi nancial costs to an organisation fol-
lowing a fi re are substantial. There is a perception that 
the majority of such costs are insurable; however, as can 
be seen from the research undertaken on behalf of the 
HSE, The Cost of Accidents at Work, there are numer-
ous areas which are not covered by insurance.

Financial surveys undertaken on behalf of the 
insurance organisations identify clearly the cost of fi res 
to the British economy, details of which are shown in the 
graph in Figure 1.3.

As can be seen from the graph the estimated 
fi nancial losses attributed to fi re are based upon those 

Figure 1.2 The human cost of fi re Figure 1.3 Graph detailing estimated fi re losses
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causing losses in excess of £250 000. There are many 
fi res falling outside the scope of the survey that result 
in an organisation failing to recover, particularly those 
relating to small to medium enterprises (SMEs).

These refl ect the costs to insurers (claims settle-
ment) but do not, however, take into account a wide 
range of non-insurable costs. It is also often the case 
in industry now that organisations underwrite their own 
losses, particularly in relation to fi re and thus are respon-
sible for fi nding the fi nancial sums to cover claims and 
losses which are often considerable amounts.

Regardless of whether people are injured or not, 
there will be a fi nancial cost to organisations. The 
Accident Prevention Advisory Unit (APAU) of the Health 
and Safety Executive (HSE) has carried out extensive 
research into the cost of accidents at work, the results 
of which are summarised in the publication The Cost of 
Accidents at Work (HS(G)96).

Some accident costs are obvious, e.g. compensa-
tion payments, property damage, damaged product, 
sick pay, etc. These costs are referred to in HS(G)96 as 
the direct costs.

The indirect costs of accidents are not so obvious, 
e.g. replacement staff, investigation costs, poor publi city. 
In addition, many of the direct and indirect costs are not 
recoverable as insured losses.

The relationship between insured and uninsured 
costs of accidents is highlighted in HS(G)96 where for 
every £1 paid in insurance premiums, the average non-
recoverable costs were about 10 times the amount paid 
in premiums. The losses from day-to-day accidents 
range from 8 to 36 times the amount paid in premiums.

For most organisations, the cost of insurance 
premiums can be compared to the tip of an iceberg with 
the majority of the costs (uninsured and non-recoverable) 
lurking beneath the water line.

1.3.3 Legal reasons

The United Kingdom has, over time, developed a set 
of rules and standards. These rules and standards 
are refl ected in civil and criminal laws, which regulate, 
among other things, our work activities.

In civil law, it has been established that employers 
must take reasonable care of their employees. Failure to 
meet these obligations can result in a claim for compen-
sation by the individual/s who have suffered a loss.

The criminal law places statutory duties on employ-
ers, responsible persons and others to ensure the health 
and safety of employees and other persons who may be 
affected by the work activities.

Legislative control over fi re safety matters in the 
UK was rationalised in 2006 with the introduction of the 
Regulatory Reform (Fire Safety) Order 2005. The Order 
sets out in detail the roles and responsibilities of those 
charged with managing fi re safety within organisations 
(the ‘responsible person’) and that an assessment of fi re 
risk has been undertaken. The order is enforced by local 
fi re authorities (see section 1.4 below).

The Health and Safety at Work etc. Act 1974 
(HSWA) together with the Management of Health and 
Safety at Work Regulations 1999 require employers to 
demonstrate that they have assessed and are managing 
their risks to their employees and other persons who 
could be affected by the work activity.

Failure to comply with any of the general safety or 
fi re specifi c legislation can result in signifi cant fi nes for 
companies and their managers, custodial sentences and 
enforcement action by the enforcement authorities.

1.3.4 The business case for managing fi re safety

The moral, economic and legal consequences of a fail-
ure in any safety system can have a signifi cant impact 
upon a business. A serious fi re in a workplace that 
results from inadequate management of fi re safety mat-
ters can begin a spiral of events that may result in total 
business failure.

1.4 The legal framework for the 
 regulation of fi re and health and 

safety

There are two main branches of law of interest to the 
safety professional, civil and criminal.

Each has a bearing on the conduct of both employ-
ers and employees while carrying out their work activ-
ities. Table 1.1 provides a comparison of some signifi -
cant aspects of both branches of law and the following 
paragraphs discuss the key aspects in more detail.

Figure 1.4 Uninsured costs

Product and material damage
Plans and building damage
Legal costs
Expenditure on emergency
supplies
Cleaning site
Production/service delays
and temporary labour
Investigation time
Supervisors’ time diverted
Clerical effort
Fines
Loss of expertise/experience

Uninsured costs

Insured costs
Covering injury,

ill health, damage
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Aspect Criminal law Civil law

Primary source Statutes, Orders, regulations issued  Legal precedent – the accumulation of decisions 
 by Parliament  made in various cases

Purpose To regulate society by punishing the offender  To compensate those who have suffered loss or harm 
 and discouraging others as a result of others’ action or omissions

Judged by Criminal court system Civil court system

Burden of proof In general the defendant is presumed innocent  If there is suffi cient evidence to infer a breach has 
 until proved guilty. However, for prosecutions  occurred the burden of proof moves to the defendant 
 under section 40 of the HSWA it is the defendant  who must prove he has in fact acted ‘reasonably’
 who must prove he has in fact acted ‘reasonably’

Standard of proof Must be proved beyond reasonable doubt. Need only be proved on the balance of probability
 However, for prosecutions under section 40 of 
 the HSWA the defendant need only prove his 
 case on the balance of probabilities 

Outcomes Fines, imprisonment and/or offi cial orders Orders to pay compensation

Insurance Cannot be insured against Can be insured against and in the case of employer 
  liability, must be insured against (see below)

Table 1.1 Two main branches of law

Figure 1.5 Business case for managing fi re safety
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1.4.1 Criminal law

The criminal branch of law deals with offences against 
the state. The purpose of criminal law is to deter people 
from breaking the law and to punish them accordingly 
when they do, rather than to merely compensate the 
wronged party. Many types of criminal law exist for many 
different purposes and the most important of these in 
relation to fi re and health and safety are as follows:

Acts of Parliament
Acts are sometimes referred to as statutes. The primary 
Act relating to health and safety in the UK is the Health 
and Safety at Work etc. Act 1974 (HSWA). This Act, 
among other statutes, imposes a number of legal duties 
on an employer and failure to comply with these duties 
may give rise to criminal liability, resulting in fi nes and/or 
imprisonment.

Regulations and Orders 
Many Acts of Parliament confer power on a Secretary of 
State or Minister of the Crown to make Regulations and 
Orders, these are also known as Statutory Instruments. 

The specifi c section of the HSWA that relates to this 
power is section 15. Statutory Instruments specify the 
more detailed rules of the parent Act. Regulations and 
Orders are referred to as ‘subordinate’ or ‘delegated’ 
legislation because the power to make them is dele-
gated by an Act of Parliament. Parliament does not 
debate regulations and Orders and so they are able to 
be made and implemented quickly. Although Parliament 
does not debate Regulations they are legally binding and 
enforceable in the same way as statutes.

Regulations and Orders are written using the same 
legal terms as the statutes that enable them. To defi ne 
the regulations and Orders in language that is easily 
understood, Approved Codes of Practice and Guidance 
notes are issued.

Approved Codes of Practice (ACoPs)
These Codes of Practice are issued by the Health and 
Safety Commission (HSC) and approved by the Secretary 
of State. They provide practical guidance on the require-
ments which are set out in the legislation. Although 
Approved Codes of Practice are not legally binding in 
themselves they are used as a minimum standard in a 
court of law.

They have a quasi legal status in that they give 
practical advice on how to comply with the law. If the 
advice in an ACoP is followed, those following it will be 
doing enough to comply with the law in respect of those 
specifi c matters on which it gives advice. Alternative 
methods to those set out in an ACoP in order to comply 
with the law may be used.

Figure 1.6 Law courts Figure 1.7 Approved Codes of Practice
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If a prosecution is brought for a breach of health and 
safety law and it is proved that you did not follow the 
relevant ACoP you will need to show that your alternative 
method has enabled compliance with the law in some 
other way.

However, following guidance will normally ensure 
that the relevant law is being complied with.

European Union/British Standard (EU/BS) and 
Industry Guidance
EU/BS standards contain detailed information on the 
specifi c standards for complying with health and safety 
and fi re safety requirements, e.g. BS 5839 Part 1 – Fire 
Detection and Fire Alarm Systems for Buildings. Although 
compliance with EU/BS standards should assist to 
ensure legal compliance, this cannot be relied on as a 
defence in a court of law.

Industry guidance, such as SG4:05 – Preventing 
Falls in Scaffolding in False Work produced by the 
National Access and Scaffolding Federation, is simply 
regarded as best practice in that industry and has no 
formal legal status.

The relationship between Acts, regulations, Orders, 
ACoPs and guidance notes is illustrated in Figure 1.9.

Legal standards
In law some requirements placed upon employers and 
employees are more stringent than others. It is necessary 
to distinguish between:

➤ Absolute duties
➤ The duty to do what is practicable
➤ The duty to take steps that are reasonably 

practicable.

As an example, the Provision and Use of 
Work Equipment Regulations 1998 require 
that all persons who use work equipment 
have received adequate training for the pur-
poses of health and safety. This is then inter-
preted by the ACoP, which states that in the 
case of chainsaw users this training would be 
supported by a certifi cate of competence or 
national competence award unless they are 
undergoing training and are adequately super-
vised. An ACoP helps the reader to under-
stand the requirements of the law to which it 
applies. Following ACoPs will ensure the law 
is complied with.

Guidance notes
Guidance notes are issued by governmental bodies such 
as the HSC HSE or HM Government as opinions on good 
practice. An example of a fi re safety guidance note would 
be Fire Safety Risk Assessment. This guide explains in 
plain language what the reader must do to comply with 
the law. The guides are not legally binding unlike ACoP 
but they may be referred to in court as establishing a 
minimum standard.

Figure 1.8 Guidance notes
Figure 1.9 Acts, Regulations, Orders, ACoPs and guid-
ance notes
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Absolute duties
These are requirements laid down in law which usu-
ally state that something ‘shall’ or ‘shall not’ or ‘must’ or 
‘must not’ be done. There is no effective legal defence 
against a breach of an absolute standard, including igno-
rance. An example of an absolute standard would be the 
requirement laid down in Article 9(1) of the Regulatory 
Reform (Fire Safety) Order that a responsible person must 
make a suitable and suffi cient assessment of the risks to 
which relevant persons are exposed for the purpose of 
identifying the general fi re precautions he needs to take.

Regulation 3 of the Management of Health and 
Safety at Work Regulations 1999 requires every employer 
to carry out suitable and suffi cient assessments of risk. 
Article 23(1) of the RRFSO or section 7 of HSWA states 
that employees must take care of themselves or others 
(relevant persons) who may be affected by their acts or 
omissions.

Practicable duties
These require steps to be taken in light of what is actu-
ally possible using current knowledge and technology, 
e.g. it is technically possible. A good example would be 
the requirement under regulation 11 of the Provision and 
Use of Work Equipment Regulations 1998 for all dan-
gerous parts of machines to be guarded so far as it is 
practicable to do so. Obviously it would be impossible 
to guard every part of a grinding wheel, for example, so 
only those parts which it is practicable (technically pos-
sible) to guard need to be covered.

However, unlike reasonably practicable below there 
is no quantum relating to the cost of provision.

Reasonably practicable duties
These require the employer to assess the risks associated 
with a particular work activity and then take appropriate 
measures to counteract those risks, taking into account 
the costs of the proposed controls. The controls may be 
measured in time, effort or money, and there will be an 
optimum balance point at which further risk reduction 

would not be cost effective. The requirement is that the 
employer must reduce the risks using controls commen-
surate with those risks; a balance needs to be struck.

1.4.2 Specifi c fi re and health and safety 
legislation

There are three key pieces of legislation relating specifi -
cally to fi re and health and safety in England and Wales:

➤ The Health and Safety at Work etc. Act 1974
➤ The Management of Health and Safety at Work 

Regulations 1999
➤ The Regulatory Reform (Fire Safety) Order 2005.

As it is the basis upon which our current safety legisla-
tion is founded we will look at the Health and Safety at 
Work etc. Act fi rst.

The Health and Safety at Work etc. Act 1974
This Act came into force as a result of work undertaken 
by the Rubens Institute, in 1972. In essence the Act con-
fers duties on a number of key parties in relation to health 
and safety. The primary responsibilities are held by:

➤ Employers
➤ Occupiers of premises
➤ Designers, manufacturers, suppliers, importers, 

installers, etc.
➤ Employees
➤ Personal liabilities
➤ HSC and HSE.

Employers
The general duty of employers under the Act is to ensure, 
so far as is reasonably practicable, the health safety and 
welfare at work of all his employees. This general duty is 
extended to include the following specifi c requirements:

➤ The provision of safe plant and systems of work
➤ The safe storage, handling, use and transportation 

of articles and substances used at work
➤ The adequate provision of information, instruction 

and training with supporting supervision
➤ A safe place in which to work with adequate means 

of access and egress
➤ A safe working environment with appropriate provi-

sion of welfare facilities.

The Act also places a duty upon an employer to 
produce a health and safety policy which if there are fi ve 
or more employees should be written down.

There is also a general duty for an employer to consult 
with duly appointed trade union safety representatives 
and to form safety committees given certain criteria.Figure 1.10 Balancing risk against cost

Magnitude
of risk

Time

Effort
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Employers are also responsible for ensuring the 
safety of other persons who may be affected by their 
work activities and thus the law implies that assessment 
of risk, in relation to such persons, should be undertaken.

Such persons may be:

➤ Contractors undertaking works
➤ Visitors
➤ Members of the public
➤ Emergency service personnel (undertaking their 

duties)
➤ Enforcement agency staff.

The employer is also required to make provision for 
other items in relation to safety for which they are not 
able to charge, e.g. personal protective equipment (PPE) 
for protecting a person’s eyes.

Occupiers (persons in control of premises)
Occupiers having overall control of premises also have 
duties to ensure the safety of persons while on the 
premises, e.g. a council allowing organisations/persons 
to utilise council land (parks) for which they have over-
all control are responsible for all persons coming onto 
them, so far as is reasonably practicable.

Occupiers therefore need to ensure, so far as is 
reasonably practicable:

➤ The safe access and egress of persons to and from 
the premises they have control over

➤ That plant or substances that are made available are 
safe and without risk.

Occupiers also have a duty under the Occupiers Liability 
Acts 1957 and 1984. The original 1957 Act places a duty 
upon those in control of premises to ensure that any visi-
tor is reasonably safe, having been invited or permitted 
by the occupier to be there. This duty includes children 
for whom there is a higher duty of care. The Act does 
also require that any person on site also acts in a reason-
able manner.

The 1984 Act extends the duty to other persons and 
takes into account trespassers. In these circumstances 
the occupier must take reasonable care to ensure that 
anyone on the premises, invited or uninvited, will not 
be harmed by a condition or activity and it is therefore 
the occupier’s responsibility to know of the dangers that 
people may face and if trespassers operate in the vicinity.

Designers, manufacturers, suppliers, importers, 
installers, etc.
The HSWA places duties on persons who design, manu-
facturer, import, supply or install any article or substance 
used at work.

The duty that the Act imposes on these persons is, 
so far as is reasonably practicable, to:

➤ Ensure goods and substances used at work are safe 
and without risks to health when properly used

Figure 1.11 Employers are responsible for all persons affected by their work
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roles and responsibilities. The Act also lays down the 
mechanisms by which the Act will be enforced, which 
will be dependent upon the type of business activity 
being undertaken.

Table 1.2 indicates which enforcing body is respon-
sible for various business sectors.

➤ Conduct such tests and examinations as are 
necessary

➤ Provide adequate, up-to-date safety information
➤ Conduct research to identify, eliminate or minimise 

any risks to health and safety
➤ Ensure that nothing about the way that the article is 

installed or erected makes it unsafe.

This section is also very important when considering fi re 
risk, particularly that which relates to the fi re retardant 
nature of products or installing fi re safety systems.

Personal liabilities
All employees The Act places three key duties on 
employees:

➤ To take reasonable care of their own health and 
safety and of others who may be affected by their 
acts or omissions at work

➤ To cooperate with their employer and others in the 
discharge of their legal obligations

➤ Not to interfere or misuse anything that is provided 
for their safety (although this refers to all persons 
not just employees).

Senior managers/directors In addition to their own 
personal liabilities as ‘employees’, section 37 of the Act 
enables the enforcement authorities to prosecute senior 
manager/directors as well as the corporate body, where 
the individual (holding a senior position and can be seen 
as ‘the controlling mind’) has been deemed to have con-
sented, connived or neglected with a duty by an act or 
omission in breach of any statutory legislation.

HSC & HSE
The Act established both the health and safety commis-
sion and the health and safety executive identifying their 

Manufacturers

Designers

Installers

Suppliers

Erectors

Importers

Duty
Holders

Section 6

Figure 1.12 HSWA section 6 duty holders

The Management of Health and Safety at Work 
Regulations 1999 (MHSW)
The Management of Health and Safety at Work 
Regulations 1999 (MHSW) originally arrived on UK stat-
ute books in 1992 as part of the requirements to imple-
ment the European Framework Directive of 1989.

The regulations are detailed and accompanied by 
both an ACoP and guidance, and provide a cornerstone 
in the overall management of health and safety within the 
UK. They also form the basis from which the Regulatory 
Reform (Fire Safety) Order 2005 was produced.

Risk assessment
Employers have an absolute duty to make suitable and 
suffi cient assessment of health and safety risks, including 
risks from fi re. They must take into account employees 
and others who may be affected by their work activities. 
The purpose of the risk assessment is for the employer 
to be able to ascertain what they have to do to comply 
with their legal obligations. Particular attention has to be 
given to assess risks where young persons (that is, people 
under 18 years of age) may be at risk. This regulation also 
requires employers to record the results of risk assess-
ments and to review risk assessments.

Principles of prevention to be applied
The MHSW requires employers who are implement-
ing risk control measures (referred to as preventive and 
protective measures) to follow the principles set out in 
the regulations. These principles are a hierarchy of risk 
control measures of the type described in Chapter 5. 
The hierarchy begins with ‘avoiding risks’ and ends with 
‘giving appropriate instructions to employees’.

Table 1.2 HSE enforcing body table

HSE Local enforcers

Construction Offi ces

Off shore Shops

Factories Restaurants

Petro-chemical works Hotels
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Health and safety arrangements
Employers are required to make, give effect to and 
in certain cases record appropriate health and safety 
arrangements. These arrangements should cover plan-
ning, organisation, control, monitoring and review of 
preventive and protective measures.

Health surveillance
It is a requirement of the regulations that employers 
ensure that, where appropriate, adequate health surveil-
lance is provided for employees at risk of exposure to 
substances and activities that have the potential to cause 
ill health.

Health and safety assistance
Employers are required to appoint one or more competent 
persons to assist them to comply with their obligations 
under safety legislation. Should more than one person 
be appointed, there must be adequate arrangements for 
ensuring cooperation between them. Preference should 
be given to appoint ‘in company’ where competent 
persons are available.

Procedures for serious and imminent danger
Employers must establish and implement procedures to 
be followed in the event of serious and imminent dan-
ger to persons working in their respective undertak-
ings. Common procedures are likely to be established 
for fi re, bomb and environmental release. More specifi c 
procedures will also be required for danger areas such 
as exposure to asbestos, or rescues from confi ned 
spaces or from activated fall arrest devices (harnesses).

Contacts with external services
In further support of the arrangements for serious and 
imminent danger employers are required to ensure 
that any necessary contacts with external services are 
arranged, particularly as regards fi rst aid, emergency 
medical care and rescue work.

Information for employees
Employers are duty bound to provide information to their 
employees on, for example, the arrangements for emer-
gencies, competent persons and the risks to their health 
and safety identifi ed by assessments. Information should 
also be provided on the preventive and protective meas-
ures required to prevent harm occurring. Where a child 
is employed (under school leaving age) by an employer, 
such information that would normally be provided to 
an employee will also be required to be provided to a 
parent.

Cooperation and coordination
Every employer and self-employed person who shares 
a workplace with any other employer or self-employed 
person is required to cooperate with that other person 
so far as is necessary to enable him to comply with his 
statutory safety obligations.

In addition there is also a requirement to coordinate 
the measures taken in compliance with statutory health 
and safety obligations with measures by other persons 
and to provide those other persons with specifi ed health 
and safety information particularly in relation to the 
fi ndings of risk assessments.

Figure 1.13 Cooperation and coordination with others

Persons working in host employer’s or self-employed 
person’s undertakings
Host employers must ensure that the employers of 
people working in the host employer’s undertaking 
are given comprehensible information on risks to the 
employees’ health and safety and any control meas-
ures taken by the host employer to minimise the risks. 
Host employers also have to provide employees of 
other organisations with comprehensible information on 
the risks to their health and safety such as emergency 
response procedures.

Capabilities and training
This part of the regulations requires employers to con-
sider their employees’ capabilities prior to assigning 
tasks and also ensure that in specifi ed circumstances 
their employees are provided with adequate health and 
safety training. In addition employers should also estab-
lish a system to enable them to provide refresher train-
ing where appropriate and to adapt training to take 
account of new or changed risks to health and safety. 
Such health and safety training must be conducted dur-
ing working hours.
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Employees’ duties
Employees’ duties are twofold in that they should use 
all work items provided by their employer in accordance 
with the training and instructions they have received. 
Employees are also duty bound to inform their employer 
(and other persons who could be at risk) of any work 
situation which they consider represents a serious and 
imminent danger, and any shortcoming in the employ-
er’s protection arrangements.

Temporary workers
Temporary workers, together with those workers work-
ing on a site on behalf of another company (e.g. contract 
cleaners) and self-employed persons, must also be pro-
vided with specifi ed health and safety information before 
they commence their work for the employer.

New or expectant mothers
The regulations relate to employers of women of child-
bearing age to include in their risk assessments risks to 
new or expectant mothers. Where there are such risks, 

and they can be avoided by altering working conditions 
or hours of work, this should be done. If it is not reason-
able to alter working conditions, or hours of work, or this 
would not avoid the risk, the employee should be sus-
pended from work.

New or expectant mothers who work at night should 
be suspended from work if they have a certifi cate from 
a medical practitioner or midwife showing that this is 
necessary for their health or safety.

Employers are not duty bound to avoid risk unless 
they have been notifi ed in writing by an employee that 
she is pregnant (certifi cate from a medical practitioner 
or midwife), given birth within the previous six months, 
or is breast feeding.

Protection of young persons
Every employer must ensure that young persons 
employed by them are protected from the additional risks 
which they are exposed to as a consequence of their 
lack of experience, low awareness of risks, and lack of 
physical and mental maturity. Young persons must not be 
employed for some specifi ed tasks including tasks which 
are beyond their physical or psychological capacity, for 
example tasks:

➤ Which involve harmful exposure to agents which 
chronically affect human health

➤ Involving harmful exposure to radiation
➤ Which pose a risk from extreme heat or cold, noise, 

or vibration.

It is permitted for young persons to carry out such tasks 
in the workplace provided that adequate training and 
supervision are given.

An employer will therefore be required to complete a 
full assessment of risks prior to young persons undertak-
ing work.

The Regulatory Reform (Fire Safety) Order 2005 
(RRFSO)
The RRFSO 2005 came into effect on 1 October 2006, at 
which time over 100 separate pieces of fi re-related legis-
lation have been revoked or amended. The RRFSO cov-
ers, with very few exceptions, all non-domestic premises 
and stands as the primary legislation for fi re safety in 
England and Wales, with Scotland and Northern Ireland 
being responsible for their own fi re safety legislation. 
Scotland’s fi re safety legislation is enacted by the Fire 
(Scotland) Act 2005.

In general terms the RRFSO refl ects the duties and 
approach contained within the MHSW and employees’ 
duties under the HSWA. However, there are signifi cant Figure 1.14 New and expectant mothers
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fi re specifi c issues that the RRFSO covers in some 
detail, these include:

➤ The duty for employers (‘responsible persons’) to 
take ‘general fi re precautions’

➤ The need to conduct a fi re risk assessment
➤ The notion of a ‘responsible person’
➤ The control of risks from dangerous substances
➤ Fire fi ghting and detection
➤ Emergency routes and exits
➤ Powers of inspectors and enforcement actions (dif-

fering from general health and safety).

General fi re precautions
The RRFSO identifi es a number of general fi re precau-
tions that all ‘responsible persons’ have an absolute duty 
to provide for all non-domestic premises. These general 
fi re precautions are the measures that are taken:

➤ To reduce the risk of fi re and fi re spread
➤ In relation to the means of escape (MoE) from the 

premises
➤ For ensuring that the MoE can be safely and effect-

ively used at all material times
➤ In relation to fi re fi ghting on the premises
➤ In relation to detecting and giving warning in case 

of fi re
➤ In relation to emergency action to be taken in the 

event of fi re, including training and mitigating the 
effects of fi re.

The need to conduct a risk assessment
The RRFSO has as its basis for ensuring safety from fi re 
in all non-domestic buildings, an absolute requirement 
for responsible persons to conduct risk assessments.

As a result of the risk assessments, employers as 
responsible persons have a duty to do all that is reason-
ably practicable to safeguard ‘relevant persons’* who 
may be employees and people who are not employees 
but who may be exposed to risk in the event of fi re (see 
Chapter 14).

Responsible person
The legislation refers to a ‘responsible person’, who is 
defi ned as a specifi ed individual who is responsible for 
fi re safety.

Figure 1.15 Means of escape

* Note relevant persons
The RRFSO specifi es ‘relevant persons’ as being any person 
who is or may be lawfully on the premises and also includes 
any persons in the immediate vicinity who may be at risk from a 
fi re. Signifi cantly, the RRFSO specifi cally excludes fi re fi ghters 
who are carrying out emergency actions as there is no expect-
ation that the responsible person will know how fi re fi ghters will 
go about their duties.

The meaning of the term ‘responsible person’ 
is defi ned by the RRFSO as being twofold:

➤ In relation to a workplace, the employer, 
if the workplace is to any extent under his 
control;

➤ In relation to any premises not falling 
within the above

 ➤  the person who has control of the 
premises (as occupier or otherwise) in 
connection with the carrying on by him 
of a trade, business or other undertak-
ing (for profi t or not); or

 ➤  the owner, where the person in control 
of the premises does not have con-
trol in connection with the carrying on 
by that person of a trade, business or 
other undertaking.

The responsible person is the main duty holder for fi re 
safety and has, as a result, overall responsibility for:

➤ Undertaking the fi re risk assessment
➤ Putting precautions in place to safeguard employees 

and non-employees
➤ Ensuring that testing and maintenance are carried 

out for such aspects as
 ➤ Fire detection and alarm systems
 ➤ Fire fi ghting equipment
 ➤ Emergency exit routes and fi re exits
 ➤ Fire evacuation drills and assembly points.
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Moreover, the responsible person is accountable 
for appropriate training, provision of information and 
a variety of other duties relating to the management 
of fi re safety, such as the protection of young people, 
managing risks from explosive atmospheres, consulting 
with employees and other relevant persons, etc.

The control of risks from dangerous substances
If there are dangerous substances present in or near a 
work premise, the responsible person must ensure that 
the risk to all persons, including those on and off site, 
is either eliminated or reduced so far as is reasonably 
practical. Where the substance cannot be eliminated, 
the judgement relating to what is reasonably practical 
must be informed by the risk assessment and measures 
must be introduced that:

➤ Control the risk at source
➤ Mitigate the effects of a fi re
➤ Ensure the safe handling, storage, transportation of 

dangerous substances
➤ Maintain the necessary measures.

Additional emergency arrangements also need to be 
made to reduce the effects of an accident, incident or 
emergency relating to dangerous substances.

Fire fi ghting and detection
Where the risk assessment deems it necessary, the 
responsible person must ensure that the premises are 
provided with appropriate:

➤ Easily accessible fi re fi ghting equipment
➤ Fire detectors and alarms.

In addition to the provision of fi re fi ghting equipment, 
detection and alarms, the responsible person must, in 
the light of the fi ndings of the risk assessment, also:

➤ Take the appropriate measures in the premises for 
fi re fi ghting

➤ Nominate competent persons to implement those 
measures and ensure such persons have adequate 
training and equipment

➤ Arrange contacts with any external emergency ser-
vices with particular regard to:

 ➤ Fire fi ghting
 ➤ Rescue work
 ➤ First aid, and
 ➤ Emergency medical care.

Emergency routes and exits
The responsible person must ensure that the routes to 
emergency exits and the exits themselves are kept clear 
at all times. In addition the order requires that:

➤ Emergency routes and exits must lead as directly as 
possible to a place of safety

➤ It must be possible to evacuate the premises quickly 
and safely

➤ The number, size and distribution of exits must be 
adequate for the maximum numbers of persons who 
may be present

➤ Emergency doors must open in the direction of 
escape

➤ Sliding/revolving doors must not be used as emer-
gency exits

➤ Exit doors must be easily and immediately opened 
by any person who may need to use them in an 
emergency

➤ Escape routes must be indicated by signs
➤ Emergency routes and exits must be adequately 

illuminated in the event of a failure of the normal 
lighting.

Procedures for serious and imminent danger and for 
danger areas
The responsible person also has a duty to establish 
emergency procedures and test that those procedures 
work. In the light of this they are also responsible for 
nominating suffi cient numbers of competent persons to 
implement the evacuation procedures and ensuring that 
employees and others have been provided with suffi -
cient information regarding hazards, and their controls, 
together with appropriate fi re safety and other related 
safety training.

Figure 1.16 Highly fl ammable substances
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Maintenance of facilities, equipment and devices
The premises and any facilities, equipment and devices 
provided to minimise the fi re risk must be subject to a 
suitable system of maintenance and necessary testing 
to ensure that they are maintained in an effi cient state, 
an effi cient working order and in good repair.

Establishing a maintenance scheme can fall on a 
number of responsible persons either individually or 
together. These include the employer or occupier of 
the premise or any other premises forming part of the 
building, or dependent upon contract terms of the owner 
or management company.

Safety assistance (competent person or persons)
The responsible person is required to appoint one or 
more competent persons to assist in undertaking the 
preventive and protective measures. The need for 
appointing more than one person will be dependent 
upon the size and the distribution of the risks throughout 
the premises and activities together with the time and 
means available to fulfi l their functions.

It may be that appointments are made from outside 
the organisation, e.g. a consultant, if this is the case 
adequate information must be provided by the respon-
sible person to enable the competent person/s to 
undertake their role.

Under the RRFSO a person is to be regarded as 
competent where they have suffi cient ‘training and 
experience or knowledge and other qualities’ for them 

to provide assistance in undertaking the preventive and 
protective measures.

Information, training and consultation
Information must be provided by the responsible person 
as to the following:

➤ The risks identifi ed by the risk assessment and any 
preventive and protective measures required to 
minimise the risks

➤ The emergency procedures
➤ The identities of nominated competent persons.

This information should be provided to employees and 
other relevant persons including contractors and others 
who may be affected by fi re in the workplace.

In addition similar information regarding dangerous 
substances should also be provided (materials safety 
data sheets, etc.). Where children may be affected by 
the responsible person’s operations the information 
should be provided to their parent/guardian, etc.

The RRFSO requires that ‘adequate safety training 
be provided’, to ensure persons have a knowledge of fi re 
safety measures and their role in securing them. Such a 
programme of training should start at induction and be 
refreshed regularly taking into account changes in risk, 
job, technology etc.

As in the case of health and safety legislation the 
RRFSO requires that under Safety Representatives and 
Safety Committees Regulations 1977 and the Health 
and Safety (Consultation with Employees) Regulations 
1996 the responsible person has the duty to consult the 
employees on matters relating to safety.

Legal enforcement of the RRFSO
Enforcement of this Order is generally the responsibility 
of the local fi re and rescue authority for the area in which 
the premises are situated.

The HSE still retains responsibility for the enforce-
ment of some specifi ed areas, these are:

➤ Construction industry
➤ Ship building/repair
➤ Nuclear installations
➤ Defence bases
➤ Crown owned premises.

The relevant local authority also retains enforcement for 
premises which consist of:

➤ Sports ground designated as requiring a safety cer-
tifi cate under the Safety of Sports Grounds Act 1975

➤ A regulated stand under the Fire Safety and Safety 
of Places of Sport Act 1987.

Figure 1.17 Emergency routes and exits
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Inspectors have the authority to enter and inspect 
premises if they have reason to believe such a visit is 
appropriate. In addition to inspecting the premises them-
selves, such a visit could involve interviewing respon-
sible persons, inspecting records, taking samples and 
making whatever other enquiries are deemed necessary 
to determine whether or not the responsible persons are 
complying with the provisions of the Order.

1.4.3 Other supporting legislation

There are numerous pieces of legislation that support the 
HSWA, MHSW and RRFSO. These are dealt with later in 
the book.

In terms of the principal legislation that has an impact 
on the management of fi re safety the list includes:

➤ Electricity at Work Regulations 1989
 ➤  The management of electrical supplies, systems 

and equipment has a direct bearing on fi re safety 
due to the high incidence of fi res started by elec-
trical sources – the regulations set a minimum 
standard for the management of electrical sup-
plies, systems, etc.

➤ Workplace (Health Safety and Welfare) Regulations 
1992

 ➤  A range of issues are covered by the regulations 
and include the maintenance of workplace equip-
ment, ventilation and lighting (including emer-
gency lighting) doors and windows.

➤ Construction (Design and Management) Regulations 
2007

 ➤  All construction work comes under the CDM 
Regulations. These regulations require the pro-
duction of a ‘Construction Phase Plan’ for activi-
ties taken during construction and a ‘Health and 
Safety File’ to be produced following completion 
of the project. The regulations allocate role and 
responsibilities to key parties from client or devel-
opment company through to contractors under-
taking the actual works.

 ➤  Also covered in these regulations is the require-
ment to plan for emergencies, including fi re 
during construction, alterations and maintenance 
operations.

➤ Supply of Machinery (Safety) Regulations 1992 (as 
amended)

 ➤  Require all UK manufacturers and suppliers of 
new machinery to make sure that it is safe and fi t 
for purpose. The regulations also apply to refur-
bished secondhand machinery. Manufacturers 
have duties which include the provision of safety 
information to those who may use, maintain, etc. 
the equipment (fi res can result from bearings run-
ning dry, friction, etc.)

➤ Provision and Use of Work Equipment Regulations 
1998

 ➤  As in the case of the Supply of Machinery (Safety) 
Regulations 1992 (as amended) the duty is to 
ensure that work equipment is safe and fi t for the 
purpose; however, in PUWER the responsibilities 
are directed toward the employer. Training and 
the requirement to establish an ongoing mainte-
nance regime are also included the regulations.

➤ Environmental Protection Act 1990
 ➤  This key piece of legislation identifi es roles and 

responsibilities for key parties in the management 
of pollution from emissions and discharges into 
the environment. It also covers the management 
of waste and establishes the requirement for the 
management of controlled waste including that 
as a result from fi re.

➤ Dangerous Substances and Explosive Atmospheres 
Regulations 2002

 ➤  The Dangerous Substances and Explosive 
Atmospheres Regulations 2002 (DSEAR) are 
concerned with the preventive and protective 
requirements against the risks (fi re or explo-
sion) from dangerous substances that are used, 
stored, etc. in the workplace. These regulations 
interact strongly with the RRFSO with many simi-
lar facets.

➤ Control of Substances Hazardous to Health 
Regulations 2002 (COSHH) (as amended)

 ➤  COSHH is the key set of regulations that are 
concerned with the management of hazardous 
materials within the workplace. A detailed piece 
of legislation that places duties upon employers, 
employees and the self-employed to manage 
hazardous chemicals safely, from avoidance 
through to personal protective equipment (PPE).

Figure 1.18 Emergency plans required under CDM
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➤ Chemicals (Hazard Information and Packaging for 
Supply) Regulations 2002 (CHIP)

 ➤  CHIP requires that chemical products provided 
from an approved supplier are required to be pro-
vided with a Material Safety Data Sheet (MSDS) 
which provides information under 16 headings. 
The MSDS provides information among other 
things on fl ammability, storage arrangements, boil-
ing points, etc. all of which are extremely useful 
when determining fi re risks and control measures.

➤ Fire and Rescue Services Act 2004
 ➤  This piece of legislation places prevention at the 

heart of the role of the fi re and rescue service, 
but also introduces powers for fi re fi ghters to 
gain entry in the event of fi re, and undertake fi re 
investigation.

➤ Disability Discrimination Act 1995
 ➤  The Act principally identifi es who has duties 

and responsibilities, the need to ensure that 
‘reasonable adjustments’ have or will be made so 
as to ensure that those employing or providing 
services to people who are disabled have ade-
quate arrangements in place which would include 
arrangements for effective safe evacuation in the 
event of an emergency, e.g. a fi re.

➤ Building Regulations 2000
 ➤  The Building Regulations are designed to secure 

the health and safety, welfare and convenience 

of people in or about buildings and of others who 
may be affected by buildings or matters con-
nected with buildings. In addition they develop 
and control the conservation of fuel and power 
and prevent waste, undue consumption, misuse 
or contamination of water.

 ➤  Building Regulations approval is required under 
the following circumstances:

  ➤  The erection or extension of a building 
(including loft conversions)

  ➤  The installation or extension of a service 
or fi tting (e.g. washing and sanitary facili-
ties, hot water cylinders, foul and rainwater 
drainage, replacement windows and fuel 
burning appliances)

  ➤  Alteration works which may have an effect 
on the building in terms of structure, fi re 
safety and access and facilities for all (e.g. 
openings in walls, removal of fi re doors, 
changes to accessibilities)

  ➤  The insertion of insulation into a cavity wall
  ➤  The underpinning of a building’s foundation
  ➤  The change of use of all or part of a build-

ing (e.g. conversion of a shop into a dwell-
ing, conversion of a house into fl ats and 
conversion of a garage into a room)

  ➤ Replacement windows
  ➤  Electrical installations in dwellings.
 ➤  Building Regulations are enforced by local build-

ing control authorities and in relation to fi re they 
consult with the local fi re and rescue authorities.

1.4.4 Fire (Scotland) Act 2005 (FSA)

Identifi ed within Part 3 Chapter 1 and Schedule 2 of the 
FSA are the duties of employers to employees and duties 
in relation to relevant premises.

In essence, the principles of the FSA cover the same 
ethos as the RRFSO, while not directly following the 
MHSW Regulations. The FSA identifi es the overall duty of 
an employer to ‘so far as reasonably practicable’ ensure 
that the employer’s employees are not put at risk from 
fi re in the workplace. The Act goes on to require that a 
fi re risk assessment should be completed and control 
measures be put in place.

As in the case of the RRFSO and the MHSW 
Regulations the risk assessment should be subject to 
review and fi re safety measures should be put in place to 
comply with the law. The latter are contained in Schedule 
2 and are outlined below:

➤ measures to reduce the risk of:
 ➤ fi re in relevant premises; and
 ➤ the risk of the spread of fi re there;

Figure 1.19 Stair lift in situation
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➤ measures in relation to the means of escape from 
relevant premises;

➤ measures for securing that, at all material times, the 
means of escape from relevant premises can be 
safely and effectively used;

➤ measures in relation to the means of fi ghting fi res in 
relevant premises;

➤ measures in relation to the means of:
 ➤ detecting fi res in relevant premises; and
 ➤  giving warning in the event of fi re, or suspected 

fi re, in relevant premises;
➤ measures in relation to the arrangements for action 

to be taken in the event of fi re in relevant premises 
(including, in particular, measures for the instruction 
and training of employees and for mitigation of the 
effects of fi re).

Those who have ‘to any extent’ control of premises are 
also duty bound to ensure that the above measures 
(employer’s duties) are carried out, as per the RRFSO.

Employees are also given responsibilities that fall 
under very similar scope to those that are contained 
within the RRFSO, MHSW Regulations and the HSWA.

1.4.5 Civil law

Civil law has its roots in ancient laws from the 11th cen-
tury and beyond and is most likely to be encountered 
relative to workplace conduct as ‘common law’. It deals 
with the manner in which individuals should conduct 
their affairs in modern society.

It is not laid down by statute but rather is found as 
an accumulation of decisions made by judges in individ-
ual cases. This process is referred to as a precedent 
whereby as each case is decided in court principles of 
law are established.

A fundamental principle that has been established 
by common law in the UK is that people have a ‘duty 
of care’ towards others who may be affected by what 
they do. In the case of health and safety, this duty has 
been expanded by a judicial precedent to be a duty of 
‘reasonable care’. When determining what is meant by 
reasonable care the courts will take into account the 
qualifi cations, experience, age, locality, intelligence, 
seniority and skills of the individuals concerned.

For example, it is likely that the courts will fi nd that 
reasonable care has been exercised by a company 
when making arrangements for the safe evacuation of 
a building in the case of fi re if it has ensured suffi cient 
arrangements for the management of the young, infi rm, 
disabled and sensory impaired persons.

Negligence
The term ‘tort’ means a civil wrong committed by one 
party against another. In the case of occupational 

health and safety, the tort of negligence is of particular 
interest.

The tort of negligence involves more than simply 
careless conduct causing a loss to an individual. For a 
civil law claim of negligence to succeed, the claimant 
must prove three elements:

1. That a duty of ‘reasonable care’ was owed to the 
claimant by the defendant

2. That the duty of ‘reasonable care’ was breached
3. That the claimant suffered a loss as a result of the 

breach of duty of reasonable care.

Duty of ‘reasonable care’ owed
When considering whether or not a duty of reasonable 
care was owed courts will always seek to identify an 
established relationship between the claimant and the 
duty holder. Relationships that have been established by 
judicial precedent include employer/employee, doctor/
patient and teacher/pupil. For claims relating to the duty 
of reasonable care the landmark case that established 
the ‘neighbour’ principle was the case of Donoghue v. 
Stevenson (1932).

In this case, the claimant, Miss Donoghue, and a 
friend went into a café and her friend bought two bottles 
of ginger beer. The bartender served the beer in their 
original bottles that were dark green and opaque.

The claimant drank part of the contents of one 
bottle and on refi lling her glass, she discovered the part 
decomposed body of a snail in the remaining beer. As a 
result of drinking the beer she became ill.

Figure 1.20 The balance of reasonability
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So, whom would she sue for her loss?
Her options were to sue the friend for supplying the 

beer, the bartender for selling the beer, or the original 
manufacturer and bottler of the beer. As was proven in 
the case the party most responsible for her loss and in 
best position to compensate Miss Donoghue was the 
manufacturer.

During the case, Lord Aitken made the following 
statement regarding the manufacturer, which is now 
known as the ‘neighbour principle’:

You must take reasonable care to avoid acts 
or omissions that you can reasonably foresee 
would be likely to injure your neighbour. Who 
then in law is my neighbour? They are per-
sons who are so closely or directly affected 
by my acts or omissions that I ought to have 
them in mind.

Ultimately the manufacturer does not only owe duty to 
those purchasing, but also those consuming the ginger 
beer. This principle is used in negligence claims under 
safety grounds. Therefore using this neighbour principle, 
the following groups of people could be regarded as the 
‘neighbours’ of employers:

➤ Employees
➤ Agency staff
➤ Contractors
➤ Members of the public
➤ Emergency services
➤ Visitors.

Duty of ‘reasonable care’ breached
The second test of negligence is that there is a breach of 
the duty of reasonable care. In order to demonstrate that 
there is a breach, a claimant must prove that the defend-
ant negligently did something or omitted to do some-
thing that a reasonable man would do. This appears to 
be a somewhat circular argument; however, the courts 
use the case of Blythe v. Birmingham Waterworks Co. 
(1856) as the test of whether the duty of reasonable care 
has in fact been breached. In that case the judge set the 
precedent that:

Negligence is the omission to do something 
which a reasonable man, guided upon those 
considerations which obviously regulate the 
conduct of human affairs, would do or some-
thing which the prudent and reasonable man 
would not do.

This defi nition itself raises two further questions which 
the court must decide, i.e.:

1. What is a reasonable man?
2. What are those considerations?

What is a reasonable man?
A reasonable man is defi ned in the case Glasgow
Corporation v. Muir as:

An imaginary being who is neither imprudent 
nor over cautious . . . he is in effect the man 
on the Clapham omnibus.

It is therefore the behaviour of a hypothetical (aver-
age) person that courts have to consider when decid-
ing whether or not the standard of ‘reasonable care’ has 
been achieved.

An important factor is that the standard of reason-
able care owed varies dependent upon the skill, experi-
ence and competence of the person so that the standard 
of care owed by the skilled, experienced, competent 
person is greater than that expected from the unskilled, 
inexperienced, less competent person. The same can be 
said for an organisation, namely the employer who owes 
a duty of reasonable care to employees and others.

For example, the level of care taken by a young 
person working as a trainee chef in a busy kitchen may 
not be the same as the chef. The courts would expect 
the chef to be able and motivated to take more care, 
therefore the standard for the chef is higher than for the 
trainee.

What are those considerations?
The considerations that guide the reasonable man relate 
to the degree of risk associated with the activity and the 
cost incurred in averting the risk.

Risk is a combination of the likelihood of injury or 
harm and the severity of the injury or harm risked:

Risk � Likelihood � Severity

The cost incurred in averting the risk is not simply 
fi nancial but should include the time and effort required 
in implementing the precautionary measures. The result 
is a scale of risk v. cost as illustrated in Figure 1.21.

The judgment of risk v. cost must be made before 
not after the injury, damage or loss is suffered.

Figure 1.21 The balance of risk against cost

Risk Cost
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Loss sustained as a result of the breach
The third and fi nal test of the tort of negligence is for 
the claimant to prove that injury, damage or loss was 
sustained as a result of the defendant’s failure to take 
reasonable care. It is important that the loss sustained 
is directly linked to the breach. Cases have been lost 
where the loss that was undoubtedly sustained had not 
been directly caused by the specifi c breach of duty.

The employer’s liability
Due to the nature of the common law relating to negli-
gence in the UK it is obvious that an employer is liable 
to be sued for compensation for any loss or damages 
suffered by his employees. It is for this reason that 
employers in the UK are obliged by law to hold com-
pulsory ‘employers liability insurance’. This insurance 
covers the employers for claims from their employees for 
up to £5 million. Employers will also take out public liability 
insurance to cover themselves from claims made by 
third parties who are seeking compensation for a loss, 
although this is not compulsory.

Vicarious liability
An important principle in negligence cases is that of 
vicarious liability. In essence this renders the employer 
directly liable for the actions of his employees.

The reason why this principle is applied is to allow 
the courts to order compensation from the employer 

who is generally in a much better position to be able to 
pay large amounts of compensation to the claimant.

To avoid being held vicariously liable, an employer 
must be able to demonstrate that the employee who 
acted negligently was doing so on his own volition.

The courts refer to the independent action by an 
employee as his being on a ‘frolic of his own’ and in 
these cases the employer cannot be held vicariously 
responsible.

Defences against claims for compensation due to 
negligence
In the cases of civil actions for compensation for neg-
ligence, the defendant has available the following 
defences:

➤ There was no duty owed to the claimant – the 
defendant may claim the claimant was not a 
neighbour

➤ There was no breach of the duty of reasonable 
care – the defendant may claim that all that could 
reasonably be done was done

➤ The loss was not caused by the breach – the 
defendant may suggest that the loss suffered by the 
claimant was not connected with the breach

➤ Volenti non fi t injuria – the defendant argues that 
the loss was caused after the claimant had accepted 
the risk voluntarily.

Figure 1.22 Employers are vicariously liable for the actions of their employees
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Once the court has established negligence on behalf of 
the defendant, it may then be argued that the claimant 
displayed contributory negligence. In other words that 
the loss was wholly or partly as a result of the claimant’s 
own unreasonable behaviour.

Limitations Act 1980 applies
This Act of Parliament gives a specifi c time period dur-
ing which claims can be made in the civil courts. For 
personal injury cases, this period equates to three years 
from the date of the unreasonable acts which caused 
them, or for industrial diseases three years from the date 
of diagnosis. Any claims submitted outside this deadline 
are not accepted by the civil courts.

1.5 The legal and fi nancial 
consequences of failure to 
manage fi re and health and safety

1.5.1 Legal

The legal consequences of failing to manage safety 
effectively are divided into two key areas, namely, civil 
and criminal breaches, which we will now discuss.

Civil court system
The civil court system comprises the County Court and 
High Court. Given that civil law is to provide compen-
sation for loss, the county court deals with minor com-
pensation claims of up to £50 000. This system is also 
supported by the small claims court for claims for com-
pensation less than £5000.

For claims in excess of £50 000 the High Court is 
used; however, should appeals be heard in relation to 
awards then these will be heard by the Court of Appeal. 
There is also the potential that an appeal can be routed 
as far as the European Courts (European Court of Justice 
and European Court of Human Rights) via the House of 
Lords.

Criminal court system
The majority of cases in relation to breaches of safety 
legislation will be heard initially in the magistrates’ 
courts. The magistrates’ court can only fi ne up to 
£20 000 (summary conviction) for employers who breach 
the law and £5000 for employees who breach the law. It 
is also possible for the magistrate to sentence persons 
for a term of up to six months in jail.

Where death has occurred and for serious health 
and safety cases the magistrates’ court will defer to the 

Crown Court where sentences are less restrictive. As 
can be seen from Table 1.3 the indictable cases (heard 
within the Crown Court) can lead to up to two years’ 
imprisonment.

Appeals in relation to criminal law take the same 
route as those for civil law via Courts of Appeal, the 
House of Lords and European Courts.

In addition to the criminal and civil courts there is 
a further court system dealing with employment law. 
However, the role of this system has been extended to 
incorporate appeals against safety enforcement notices 
and disputes between safety representatives and 
employers.

The employment tribunal is supported by an appeals 
system which is ultimately routed through the same 
channels as both criminal and civil appeals.

Enforcement arrangements
The HSE and local authorities (county, district and uni-
tary councils) are the enforcing authorities for health 
and safety standards. Building Regulations are enforced 
by local authorities. Local fi re and rescue authorities 
enforce virtually all matters in relation to fi re safety in 
the UK.

The Environment Agency (Scottish Environmental 
Protection Agency) are responsible for both authorising 
and regulating emissions for industry as a whole and are 
also responsible for enforcing and providing guidance in 
relation to any form of environmental pollution.

Enforcers options
Regardless of the enforcement authority, e.g. HSE, local 
authority or fi re authority, enforcers have a variety of 

Figure 1.23 Law and fi re and safety management
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Offence Summary conviction On indictment

Breach of sections 2–6 HSWA £20 000 per breach £ Unlimited

Breach of sections 7–8 HSWA £5000 per breach £ Unlimited

Breach of regulations or Orders £5000 per breach £ Unlimited

Contravening section 20 items £5000 Not indictable

Preventing a person from  £5000 £ Unlimited
appearing before an inspector

Making a false statement £5000 £ Unlimited

Contravening an improvement or  £20 000 and/or 6 months’  £ Unlimited and/or 2 years’
prohibition notice imprisonment imprisonment

Table 1.3 Table itemising maximum penalties under the HSWA

options dependent upon the seriousness of the breach. 
They may:

➤ Provide verbal advice and direction
➤ Provide the guidance and direction by way of a 

letter
➤ Serve an enforcement notice
➤ Prosecute the offending organisation or person 

should there be grounds for so doing.

Enforcement of the legislation
Dependent upon the enforcing authority there are a var-
iety of types of enforcement notices that can be served.

Health and safety improvement notice – this notice may 
be served by a health and safety enforcing offi cer when, 
in their opinion, there has been a breach of statutory duty 
or that there is likely to be a breach of statutory duty. 
For example, if risk assessment records have not been 
recorded or specifi ed training has not been completed.

Figure 1.24 Diagram of court structure
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Fire safety alterations notices – the enforcing authority 
may serve an alterations notice on a responsible person 
under two circumstances:

1. When the authority is of the opinion that the premises 
constitute a ‘serious risk’ to ‘relevant persons’ or

2. The premises may constitute a serious risk if a 
change is made to them or to the use to which they 
are put.

An alterations notice must detail those issues which 
constitute a serious risk and state the reasons why the 
enforcing authority has formed its opinion. On both 
occasions when an alterations notice has been served 
the responsible person must notify the enforcing author-
ity of any proposed changes to those premises.

It should be noted that an alterations notice is 
merely a notice that provides information to a responsi-
ble person relating to the magnitude of the perceived fi re 
risk. If the enforcing authority is of the opinion that works 
need to be carried out to reduce the risk, they may issue 
an enforcement notice.

Fire safety enforcement notice – this is very 
similar to the health and safety improvement notice 
and is served when, in the opinion of the enforcer, the 
responsible person or other person has failed to comply 
with any aspect of the RRO.

Fire fi ghters’ switches for luminous discharge 
tubes – luminous tube signs designed to work at a 
voltage exceeding a prescribed voltage (1000 volts AC 
or 1500 volts DC if measured between any two conduct -
ors; or 600 volts AC or 900 volts DC if measured 
between a conductor and earth) must have a cut-off 
switch which is placed, coloured and marked to satisfy 
such reasonable requirements of the fi re and rescue 
authority to ensure that it is readily recognisable by and 

accessible to fi re fi ghters. Where this is not the case the 
fi re authority may issue a notice.

Health and safety and fi re safety prohibition 
notices – this type of notice, whether for health and 
safety or fi re safety, is served when the enforcer is of 
the opinion that the activity or premises involved is so 
serious that the activity should be stopped or the use 
of the premises be prohibited or restricted. Examples of 
these would be operating a machine with no guard or 
chaining up a fi nal fi re exit door.

Powers of inspectors/enforcers
In order to carry out their duties inspectors/enforcers are 
given a variety of powers. These can be wide ranging; 
their key powers are listed below:

➤ Enter premises at any reasonable time taking with 
them a police offi cer (to maintain the peace) if 
required

➤ Request and inspect documentation and records 
and if required take a copy

➤ Require any person to provide assistance to take 
samples of any articles or substances

➤ To examine, conduct investigations and where 
appropriate require the premises or items to be left 
undisturbed

➤ Remove, render harmless or destroy articles or 
substances

➤ Issue verbal advice, written advice or serve notices.

Local Building Control enforcement offi cers have 
additional powers in respect of breaches of Building 
Regulations. These additional powers include the abil-
ity to refuse permission to build or make alterations to 
buildings and take action to render structures unsafe at 
the expense of the owner/occupier.

Appeals
As previously discussed, an appeal system exists to 
enable those being prosecuted and those who have 
been served with enforcement notices to take their case 
to appeal. Appeals can be made against any enforce-
ment notices by lodging an appeal with an employment 
tribunal. Table 1.4 details the consequences of appeal-
ing within 21 days against the notices served.

1.5.2 Prosecutions

In addition to issuing notices, enforcement authorities 
may also seek prosecution for breaches of legislation. 
Enforcing authorities may prosecute any persons who 
hold a legal duty for fi re, health and safety, e.g. respon-
sible persons, employers and individuals. It is now doc-
umented that on occasions the enforcement authorities 

Figure 1.25 Powers of enforcement authorities
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from both fi re and health and safety seek joint prosecu-
tions for breaches that result in deaths as a result of fi res 
and explosions.

While there appears to be little information regarding 
the number of prosecutions taken in relation to fi re safety, 
the HSE produces summaries of prosecutions which are 
made available on their website. Table 1.5 shows the 
number and nature of prosecutions taken by the HSE over 
a fi ve year period. The fi gures shown are merely the fi nes 
imposed on employers under the HSWA. They do not 
include the indirect costs incurred by organisations who 
are prosecuted, in terms of bad publicity and legal fees.

Where a safety breach is committed by a body 
corporate and is proven to have been committed 
with the:

➤ consent or
➤ connivance of
➤ or to be attributable to any neglect

on the part of any director, manager, secretary or other 
similar offi cer of the body corporate (or any person pur-
porting to act in any such capacity) they, as well as the 
body corporate, are guilty of that offence, and are liable 
to be prosecuted and punished accordingly.

1.5.3 Financial

In addition to the fi nes imposed as a result of success-
ful prosecutions, the fi nancial ramifi cations of failing to 
manage safety effectively, as discussed previously, can 
impact considerably upon an organisation. It is clear, 
given a variety of surveys undertaken over past years, 
that many organisations do not fully appreciate the true 
consequences of an incident and believe that the insur-
ance premiums that they pay cover the costs.

Over recent years insurance companies have begun 
to infl uence the management of safety by rewarding 
organisations that have an effective management safety 
record (low claims history) by maintaining premiums 
and excess; alternatively they have raised the poorer 
safety performers’ premiums and excess and on some 
occasions refused to cover them at all.

Insurance infl uences in relation to fi re, given the 
fi nancial impact that even a small fi re can have, are even 
more prominent, with specifi c codes being produced 
such as ‘Fire Prevention on Construction Sites’, the 
joint code of practice on the protection from fi re on 
construction sites and buildings undergoing renova-
tion. Published by the Construction Confederation and 
the Fire Prevention Association with the support of the 
Association of British Insurers, the Chief and Assistant 
Chief Fire Offi cers Association (now CFOA) and the 
London Fire Brigade, the joint code provides clear 
guidance on minimum standards for the construction 
industry relating to fi re safety management.

Compliance with the code for insurance purposes 
is often included as part of contract terms to secure 
insurance cover. Therefore if the code is not followed it 
may result in a breach of contract and thus could result 
in insurance ceasing to be available or in certain circum-
stances it may result in a breach of legislation requiring 
the provision of insurance.

The organisation SIESO (Sharing Information and 
Experience for Safer Operations) has identifi ed that over 
50% of businesses that have been involved with a major 
incident have ceased trading within 12 months of the 

Year  Number of  Total fi nes Average fi ne
ending convictions imposed per prosecution

2001 495 £5 573 525 £41 676

2002 530 £8 225 466 £58 167

2003 451 £4 710 051 £39 888

2004 512 £8 928 600 £45 882

2005 396 £6 857 200 £40 895

Table 1.5 HSE prosecution of employers

Actions/options HSE/LA/FA  FA alterations HSE/LA/FA
 improvement/enforcement  prohibition

Action of appeal Suspends the operation of  Suspends the operation of  Does not suspend the operation
 the notice until hearing the notice until hearing of the notice until hearing

Court options Cancel, affi rm, affi rm with  Cancel, affi rm, affi rm with  Cancel, affi rm, affi rm with
 modifi cations modifi cations modifi cations

Table 1.4 Consequences of appealing within 21 days against notices

Note: although there is provision to appeal against a notice relating to switches for luminous discharge tubes, the RRFSO fails to mention whether the 
notice remains in force during the appeal.
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incident. This is in part due to the supply chain continu-
ing to require commodities and that if one organisation 
(having suffered an incident) cannot deliver then an 
alternative will need to be utilised.

Following a number of recent large scale disasters 
(Buncefi eld Oil Depot, Festival Fireworks Storage facility/
factory) statistics have unfortunately been proven correct 
for those operating in close proximity to the disaster 
areas. Many smaller organisations have failed to recover 
and have closed their operations for good.

Financial consequences to industry (Fire 
Protection Association fi gures)
Figure 1.26 identifi es the results for statistical analysis 
gathered from the Fire Protection Association who have 
close ties with the British insurance market. The stat-
istics indicate the estimated losses as a result of fi res 
(£250 000 and above) for the UK in 2004–2005. It should 
be noted that these estimates show only the direct fi nan-
cial costs and exclude the losses that will result from 
loss of business and brand image.

1.6 The nature and sources of safety 
information

Gathering, using and giving information relating to safety 
is critical to successful safety management. In this sec-
tion we will review the nature and sources of information 
available, which will not only assist in providing informa-
tion for this programme but will also provide information 
and a direction for future reference.

1.6.1 Internal information

The majority of organisations have a variety of sources 
of information at their fi ngertips. These will range from 

reactive data such as the information gathered from acci-
dent reports/investigations, incident reports, fi re alarm/
detection actuations, damage reports and breakdown 
maintenance reports and records to active (proactive) 
information gathered from safety surveys, staff question-
naires, inspection reports, planned preventive mainten-
ance reports, health and safety reviews and audits.

The nature of information will be discussed through-
out this book and the above paragraph identifi es only an 
outline.

Risk assessment records will provide a rich source 
of information from which an organisation can draw. In 
addition, an organisation’s health and safety policy, its 
written procedures and safe systems of work will also 
provide a valuable source of information, together with 
any posters and information sheets produced internally.

Internally it is anticipated that much information will 
be drawn from safety advisers who have a key role in 
gathering and passing on safety information. Further 
information is likely to be available from the facilities 
management team, human resources/personnel depart-
ment, occupational health teams, etc. Each company 
will differ in the roles that its departments or teams 
undertake and the size of the organisation.

1.6.2 External information

As can be seen from the preceding section all organ-
isations are required to provide safety information in 
relation to the products and services that they manu-
facture, produce or provide. Information can therefore 
be gleaned from manufacturers’ documentation and 
records, e.g. sound levels, chemical hazards, weights of 
items and fl ammability ranges.

An extremely valuable source of information is 
HSE Books who produce free publications, guidance 
documentation and report books.

The HSE and the Department of Communities and 
Local Government (DCLG) provide information by way of 
their respective websites which can include reactive data 
such as health, safety and fi re statistics, together with a 
wealth of information relating to safety campaigns.

The Offi ce of Public Sector Information (OPSI) 
provides information relating to legislation and actual 
statutes and can again be accessed via the world-
wide web.

The legislation itself, together with any ACoP or 
Guidance produced by the HSE, is an equally valuable 
source, as are the Fire Safety Guides produced by DCLG. 
The British Standards Institute (BSI) can also provide 
a valuable source of information regarding items such 
as the requirements for safety management systems, 
together with physical standards such as those appertain-
ing to emergency lighting, etc.

Figure 1.26 The cost of fi re per initiation source for 
2004/2005
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The Institution of Occupational Safety and Health 
(IOSH) and the Institution of Fire Engineers (IFE) produce 
monthly journals, as does the British Safety Council, all of 
which provide a valuable insight into specifi c safety areas.

In relation to fi re the Passive Fire Protection 
Federation (PFPF) and the Fire Protection Association 
(FPA) also produce a range of industry information and 
guidance on both practical and managerial aspects of 
fi re safety.

1.7 The basis of a system for managing 
 safety

Over a number of years a variety of management sys-
tems have been produced, any of which can be utilised 
to assist in establishing a safety management system.

Many organisations are familiar with BSEN ISO 9001, 
a quality management system which can be accred-
ited by an external organisation. The same can be said 
for BSEN ISO 14001, the environmental management 
system.

The production of an integrated management 
system such as OHSAS 18001 (Occupational Health and 
Safety Assessment Series) has enabled mapping to be 
achieved between the systems mentioned above and a 
health and safety management system.

While OHSAS 18001 has not been designated as 
a British Standard it has been produced by the British 
Standards Institution (BSI) to enable external validation 
of an organisation’s safety management system to be 
achieved.

Originally when fi rst published in 1994 the British 
Standard BS 8800, which is a guide to Occupational 
Health and Safety Management Systems, only concen-
trated on a choice between HSG65 and ISO 14001. In 

Figure 1.27 The provision of fi re safety information
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its review and update in 2004 it also shares common 
management system principles with ISO 9000 series, 
ISO 14000 series and is consistent with ILO-OSH 2001 
(International Labour Organisation – Occupational Safety 
and Health) and OHSAS 18001.

A schematic view of each of the available systems 
has been included for reference within this book, 
although the system known as HSG65 produced by the 
HSE will be discussed in more depth.

The basic elements of each of the above systems 
include, in one defi nition or other, the same phases 
which are:

➤ Planning
➤ Performance
➤ Performance assessment
➤ Performance improvement.

The HSE’s guidance simplifi es these phases into ‘Plan, 
Do, Check, Act’ as detailed below:

Plan – this involves the setting of standards for safety 
management that refl ect legal requirements and the 
risks (risk assessment fi ndings) to an organisation.
Do – involving putting into place or implementing the 
plans to achieve overall aims and objectives set during 
the planning phase.
Check – the measurement of progress against the plans 
and legal standards to confi rm compliance.
Act – consider and review the status against the plans 
and standards and taking of action when appropriate.
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1.7.1 HSE’s Guide – Successful Health and 
Safety Management (HSG65)

HSG65 is based upon a framework comprising six core 
elements, each of these elements interacts with the 
others enabling a continuous improvement cycle to be 
obtained.

A brief outline of each element is described below.

Policy
The Policy sets a clear direction for the organisation in 
its aim to achieve successful and continuous improve-
ment of its safety management system. It also clearly 
identifi es the standards to be achieved in promoting and 
demonstrating its drive towards improved safety per-
formance. As will be discussed in the following chap-
ter it is evident that senior management are taking their 
responsibilities for the safe management of people and 
the environment seriously.

Organising
Organising for safety is more than allocating roles and 
responsibilities; it must also take into account how activi-
ties that infl uence an organisation’s safety and its culture, 
such as the use of contractors, procurement of materials 
and the management of information imparted from the 
organisation, will affect its safety management.

Establishing both organisational and individual 
competencies and the involvement of staff at each level 
are key elements in effectively organising a company to 
manage safety effectively.

Planning and implementing
Establishing a clear health and safety plan based upon 
the analysis of risks (risk assessment) is an essential 
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element of safety management. The risk assessment 
process will enable an organisation to prioritise and set 
objectives for short-, medium- and long-term strategies 
for controlling risk. Implementing the preventive and pro-
tective measures identifi ed by the risk assessment proc-
ess, setting measurable performance standards against 
which to measure the implementation programme must 
be seen as an essential element in producing an effec-
tive management system.

Measuring performance
Performance measurement will include both active and 
reactive monitoring programmes; ultimately this moni-
toring will enable an organisation to see how effectively 
it is managing health and safety from investigating an 
accident which seeks to identify how systems have 
failed through to actively monitoring safe systems of 
work, providing a benchmark from which to analyse the 
organisation’s ability to meet its short-, medium- and 
long-term goals.

Reviewing performance
The results from internal reviews which seek to bench-
mark performance, both internally and externally, will 
enable the organisation to ensure that it is achieving the 
minimum legal standard in terms of compliance, or if it 
has set them, performance targets that meet its own 
standards, which may be higher than those required by 
legislation.

The review process is required by the MHSW 
Regulations RRFSO and thus to comply with the law 
must be undertaken. The results of an annual review 
should be made available to all stakeholders.

Audit
Each of the previously mentioned elements in the man-
agement system must be audited to ensure that the 
performance of any one element does not have a det-
rimental effect upon another. In order to achieve unbi-
ased results the HSE believes that an audit should be 
conducted independently from those who can infl uence 
the safety management system, e.g. it would be virtually 
impossible for an internal safety team to audit its own 
management systems as in all likelihood they would 
have established many of the key elements.
Note: Students may wish to note that the requirement 
to manage under both the MHSW and the RRFSO are 
the same. However, they both differ from the guidance 
contained in HSG65 in that the regulations require that 
employers and responsible persons need only plan, 
organise, control, monitor and review. The need to 
establish a policy and audit the elements of the man-
agement system is not explicitly mentioned in either the 

MHSW or the RRFSO; however, as will be discussed 
later in this book they are critical elements required for 
successful safety management.

1.8 Case study

Prosecution of a fabrication company by Kent and 
Medway Fire and Rescue Authority (KMFRA) and the 
Health and Safety Executive (HSE).

A fi re in a fabrication company on 9 June 1999 
resulted in the death of an employee. In Maidstone 
Magistrates’ Court on 3 July 2000 the company pleaded 
guilty to three breaches of fi re legislation. In tandem with 
the Kent and Medway Fire and Rescue Authority investi-
gation and prosecution, the Health and Safety Executive 
also prosecuted under section 2 of the Health and Safety 
at Work etc. Act 1974. The investigation and subsequent 
prosecution was a classic example of two prosecuting 
agencies (HSE and KMFRA) working together.

The extended length of time between the fi re and 
the court case was due to the delay for an inquest into 
the fatality and the Crown Prosecution Service’s consid-
eration of securing a conviction for ‘manslaughter’.

The charges, and subsequent guilty pleas, were 
based on the following:

Kent and Medway Fire and Rescue Authority

One charge each on the basis that the company was 
found to be reckless in their failure to provide:

➤ Suitable fi re fi ghting and fi re detection
➤ Suitable emergency routes and exits
➤ Suitable maintenance arrangements.

Health and Safety Executive (HSE)

One charge based on the general duty of care under 
section 2 of the HSWA in that the company was negli-
gent in their duty.

The resultant fi nes awarded were as follows:

➤ Failure to comply with the Fire Regulations – a total 
of £6000 with a contribution towards the costs of 
the fi re authority of £2500

➤ Failure to comply with the duties imposed by the 
HSWA – £10 000 for the one offence with a contri-
bution of £1500 towards the costs of the authority.

A prominent feature of this case was the emphasis by 
the magistrates on the failing of a business to satisfy the 
legal and moral obligations to employees. The fact that 
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the company had fully complied with the requirements 
of the fi re authority and the HSE within six weeks was 
put as mitigation by the solicitor for the defence. Even 
with a plea of ‘poverty’ on behalf of the company did 
not deter the bench from imposing substantial and sig-
nifi cant fi nes.

1.9 Example NEBOSH questions for 
Chapter 1

1. Outline the main responsible person’s duties 
under the Regulatory Reform (Fire Safety) 

 Order 2005 (8)
2. Describe the options open to a responsible 

person should they feel an enforcement notice 
 issued by the enforcing authority is unjustifi ed? (8)
3. Explain the meaning, status and roles of:
 (a) Health and safety regulations (3)
 (b) HSC Approved Codes of Practice (3)
 (c) HSE guidance. (2)

4. (a)  Explain, giving an example in EACH case, 
the circumstances under which a fi re safety 
enforcer may serve:

   (i) A prohibition notice (2)
  (ii) An enforcement notice. (2)
 (b)  State the effect on EACH type of 
  enforcement notice of appealing against it. (4)
5. (a)  Outline the three standard conditions that 

must be met for an injured employee to 
prove a case of negligence against their

  employer
 (b) following an accident at work. 
 (c)  State the circumstances in which an 
  employer may be held (6)
 (d)  vicariously liable for the negligence of an 
  employee. (2)
6. Outline reasons for maintaining good standards 
 of health and safety within an organisation. (8)
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Regardless of the type of organisation, its activities 
and the specifi c management issues that it faces, clear 
unequivocal policies relating to general health and safety 
matters as well as fi re safety matters are needed in order 
to establish effective organisational control of its activ-
ities. Management policies that organisations implement 
are likely to include those for: quality, environmental, 
safety, equality and fairness. Many of these policies are 
required to enable an organisation to comply with the law.

A policy is the basis of an organisation’s management 
strategy; providing direction, enabling it to organise, plan, 
set targets and implement its organisational objectives. 
However, a policy in itself cannot be effective unless the 
words are turned into actions.

When managing fi re safety (in common with 
managing all health and safety issues) it is vital that a 
clear and effective management system is developed 
and implemented. The model provided by the HSE in the 
guidance document HSG65 – Effective Health and Safety 
Management – recommends that the fi rst step to effective 
management is to have effective policy, a policy that sets 
the aspirations and direction for an organisation.

2.1 The importance of setting policy

2.1.1 Satisfying the law

As has been explained in the previous notes a key fea-
ture of any safety management system will be the prep-
aration and implementation of a policy if an organisation 
is to effectively manage its safety obligations.

The law establishes a minimum standard for the 
requirements of any health and safety policy. Section 
2(3) of the HSWA requires that every employer prepare 
and revise a written statement of his general policy for 
the management of health and safety. The requirement 
extends to ensuring that employees are provided with 
information in relation not only to the policy statement 
but also the organisation and arrangements for managing 
and carrying out the policy.

The requirements for recording the policy inevitably 
revolve around the size of an organisation. Such a policy 
should therefore be recorded when fi ve or more employ-
ees (or an aggregate of that number) are employed.

In addition to the HSWA, the RRFSO and MHSW 
Regulations also place a duty upon the responsible 
person and/or employer to ‘make and give effect to 
such arrangements as appropriate to the nature of his 
activities and the size of his undertaking, for the effective 
planning, organisation, control, monitoring and review of 
the preventive and protective measures’.

The Approved Code of Practice to the MHSW 
Regulations go on to state that employers should set 
up an effective health and safety management system 
to implement their health and safety policy which, 
as discussed in Chapter 1, is as good (quasi legal) as 
requiring a policy in law.

2 Safety policy

This chapter discusses the following key 
elements:

➤ The importance of setting policy in safety
➤ The key features and appropriate content of 

an organisation’s safety policy
➤ Specifi c fi re safety-related arrangements 

within a policy.
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2.1.2 Maximising staff involvement

Those organisations that involve their staff in planning 
and managing safety issues in the workplace not only 
are complying with the requirements under the RRFSO 
to consult with staff, but will also reduce the fi re risks 
associated with their undertaking. Well-organised com-
panies manage all their functions effectively and rec-
ognise the key role that effective health and safety 
management has in terms of business development and 
survival.

A clear, effectively communicated, policy that has 
involved staff and those who may interact with it (contract-
ors, co-employers, etc.) will make an organisation more 
effi cient in the day-to-day decision-making process that 
refl ects and supports the management system in which 
they are made.

When a line manager who is responsible for a high 
risk process in a petrochemical plant is empowered to 
make safety critical decisions and the same manager 
is aware of the company’s safety policy and the ethos 
behind it, the decisions made for undertaking the 
process are more than likely to refl ect the safety of the 
site personnel, visiting contractors and the effects on 
members of the public in addition to the production 
schedules that need to be met.

The best safety policies are integrated with human 
resource management, acknowledging that people are 
a key resource in the management of both safety and 
production. Human resource management policies can 

be undermined by poorly written, poorly structured safety 
policies.

However, organisations that experience higher out-
put, higher quality of service delivery and an enhanced, 
motivated workforce do the same things, they:

➤ Recognise the benefi ts of a competent, committed, 
enthusiastic and fi t workforce

➤ Establish arrangements for the promotion of 
accident-free work practices

➤ Positively promote ill-health management systems.

An effective safety management system and the policy 
contained within have a direct bearing upon an organ-
isation’s safety culture and therefore how a policy is 
written will have a signifi cant effect.

When conducting safety audits and reviews, which 
take an in-depth look at an organisation’s safety manage-
ment system, the initial documentation that is likely to be 
requested will be a copy of the safety policy. The policy 
and the statement of intent itself are generally seen as 
being an underpinning requirement of any successful 
safety management system. Therefore a well-written, 
well-presented policy is also likely to attract business 
opportunities, particularly when work is being contracted 
out, as in the case of the construction industry sector.

2.1.3 Avoiding loss

A clear, effective safety policy will aid the prevention 
of human suffering and fi nancial loss as a result of the 
work activities of any organisation.

The safety culture of an organisation will refl ect the 
safety policy. Thus a well-written policy will enable the 
organisation and those within it to identify hazards and 

Figure 2.2 Maximising staff involvement

Figure 2.1 ACoP of Management of health and safety at 
work



risks before they cause injuries, ill health or other loss 
outcomes. As has been discussed earlier in this chapter, 
avoiding fi nancial losses attributed to safety failings is 
one of the many factors of business success.

For example, in the event of fi re in the workplace, 
following the response procedures contained within a 
safety policy will mitigate the potential effects of the 
emergency situation, e.g. shutting down a process safely, 
preventing injury to persons or damage to the equipment 
or machinery.

2.2 Key features of a safety policy

In order to satisfy the legal requirements of section 2(3) 
of HSWA and guidance contained in HSE, DCLG and BS 
5588 Part 12 (managing fi re safety), to ensure that the 
safety policy is effective it must include the following:

➤ Policy statement – statement of intent
➤ Organisation
➤ Arrangements.

2.2.1 Statement of intent

The statement of intent can be seen as an organisation’s 
‘mission statement’ for effectively managing safety. The 
policy statement will set the direction that the organ-
isation will take; it will establish standards upon which 
to measure performance. In addition the policy will set 
objectives and targets on which to measure the success 
of the management of safety and the system itself.

In HSG65 the HSE consider that written statements 
of policy should, at the very least, set the direction of 
the organisation by demonstrating senior management 
commitment, placing safety in the context with other 
business objectives and make a continuous improve-
ment in safety performance.

The statement is likely, therefore, to include naming 
the director or senior manager with overall responsibility 
for both the formulation and the implementation of the 
policy and that the document is duly signed and dated 
by the director or chief executive. The policy statement 
briefl y explains the responsibility of all persons from 
board level through to staff members, which also 
recognises and encourages the involvement of all 
employees and safety representatives.

Included in this statement will be an outline of the 
basis for effective communications and how adequate 
resources will be allocated. It will also commit the organ-
isation’s senior management and leaders to plan, review 
and develop the policy. The need to ensure that all 
staff are competent and where necessary that external 
competent advice will be sought, should also assist the 

organisation in developing a framework for managing 
safety.

The policy statement will need to be made avail-
able to a wide variety of groups that will include staff 
members and their representatives, contractors and 
other persons who may be affected by the organisation’s 
activities or undertakings. It often forms part of vetting 
procedures when considering whether to engage an 
organisation in tendering processes.

A large proportion of organisations therefore ensure 
that the policy statement of intent is displayed on safety 
notice boards within the organisation. The policy can also 
be included in team briefi ngs and toolbox talks, during 
induction or refresher training courses. Some companies 
issue individual copies of the policy in booklets and 
include reference to it in newsletters and e-mails. The 
policy is also discussed as an agenda item in a variety 
of safety meetings including those of a safety, health and 
welfare committee.

The policy itself can be enhanced by setting clearly 
defi ned Specifi c, Measurable, Achievable, Realistic and 
Time oriented (SMART) safety objectives.

For an example of a policy statement please refer to 
Appendix 2.1.

2.2.2 Organisation

This section of the policy is quite often confused with 
the ‘organising for safety’ element of a safety manage-
ment system. This is due to a large number of similar-
ities between the two.
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The organisation element of a safety policy should 
clearly identify and defi ne the roles and responsibilities 
for all levels of management and operatives within an 
organisation. It may be the fact that different sections of 
the policy, specifi cally fi re, may have differing organisa-
tional structures due to the need to outsource some of 
the competent person duties due to a lack of ‘in-house’ 
expertise.

It is generally acknowledged that the role of safety 
adviser, whether fi re or health and safety, is to provide 
support to managers and staff alike. Those to whom they 
are likely to provide support, advice and guidance are:

➤ Management board
➤ Safety director
➤ Human resources/personnel
➤ Managers and supervisors
➤ Fellow competent persons, i.e. fi rst aiders, fi re 

wardens
➤ Safety committee and employee representatives
➤ Employees.

Each of the above groups should have clearly identifi -
able roles and responsibilities allocated to them as part 
of the policy and should be refl ected in job descriptions 
appropriate to the role.

Additional roles and responsibilities will also need to 
be assigned for other key areas such as:

➤ Fire wardens/marshals
➤ First aiders/other emergency response team 

members
➤ Safety event (accident/incident) investigators
➤ Occupational health departments
➤ Chairperson of the safety committee
➤ Procurement/purchasing department.

With clearly allocated roles and responsibilities those 
employees and groups with specifi c roles and respon-
sibilities will be able to fulfi l their functions effectively. 
Additionally allocating specifi c roles to individuals facili-
tates the monitoring of performance of those individuals 
against the expectations of their role.

2.2.3 Arrangements section

Supporting both the statement of intent and the organ-
isation for safety is the arrangements section of the pol-
icy. This section details the guidelines and procedures for 
the implementation of the safety management system.

Dependent upon the nature of the activities of the 
organisation, the arrangements section can be either 
one, that is, included with both the statement and the 
organisation, section (as a complete document), or a 
framework section identifying where further guidance for 
implementation may be found.

Regardless of the mechanism that is used, i.e. 
integrated or framework, many core elements remain the 
same. The following bullet pointed list is indicative of the 
areas included in an arrangements section:

Some or all of the above arrangements in larger or 
more complex organisations may have their own individ-
ual policy, organisation and arrangements sections.

Regardless of whether each element of the arrange-
ments section is included within the overall health and 
safety policy or whether it is an independent policy 
and/or set of procedures, a critical issue is that those 
persons nominated in the organisation section of the 
policy are aware of the arrangements for which they 
have responsibility.

Fire safety policy
The fi re safety policy of an organisation should be struc-
tured along the same lines as the general health and 
safety policy, i.e. it should have a statement of commit-
ment, roles and responsibilities of persons charged with 
implementing the policy and detail arrangements.

The arrangements detailed below will invariably be 
included in any fi re arrangements section; however, in 
order to fully appreciate whether all areas are covered the 
completion of a fi re safety review or fi re risk assessment 
will help to identify any shortcomings in the arrangements 

➤ Access and egress ➤ Housekeeping

➤ Accidents/incidents ➤ Lone working

➤ Alcohol/drugs ➤ Manual handling

➤ Asbestos ➤ Noise at work 

➤ Consultation with  ➤ Personal protective 

   employees    equipment

➤ Control of contractors  ➤ Permit to work

➤ Display screen health  ➤ Plant and machinery

   and safety  ➤ Offi ce equipment

➤ Electrical safety  ➤ Ladders and other access

➤  Employment of     devices

   young persons  ➤ Risk assessment

➤ Environmental safety  ➤ Security and staff safety

➤  Hazardous substances  ➤ Signage

   (COSHH)  ➤ Smoking

➤ Health surveillance  ➤ Stress

➤  Fire and emergency  ➤ Temporary and casual staff

   arrangements  ➤ Training/information

➤ First aid  ➤ Utilities and services

➤ Food hygiene  ➤ Visitors

➤  Safety inspections  ➤ Waste disposal

   and safety tours  ➤ Working at height

➤ Hours of work  ➤ Working environment 
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section, e.g. if contractors are seen conducting hot 
work operations without a hot work permit this will 
identify either that no such arrangement exists or that the 
arrangements are inadequate.

Specifi c elements that may be included in the 
fi re safety arrangements section therefore may be as 
indicated in Table 2.1.

remains valid regular reviews are seen as ‘best practice’ 
in line with each of the previously mentioned standards 
(BS 8800, OHSAS 18001, HSG(65)) and in ‘Health and 
Safety in Annual Reports: Guidance from the Health and 
Safety Commission (HSC)’ available on the HSE’s web-
site at www.hse.gov.uk

Changes in circumstance that may affect the validity 
of a safety policy are numerous and therefore policies 
could be reviewed under the following headings:

➤ People – may include a change in management 
structure, director, or the reporting lines within an 
organisation; may also include change in persons 
employed, or visiting the premise, such as young 
people and those with disabilities

➤ Place – may include changes to the types of 
premises being occupied, or the number of premises 
being operated out of, or operating in shared 
accommodation

➤ Plant – may include changes in the type, numbers, 
or risks attributed to the plant and machinery used 
by the company, such as moving from air powered 
tools to battery operated units

➤ Processes – may include changing the process 
activities of a company relating to the risk level such 
as moving from construction operations into facilities 
management activities, or using less harmful prod-
ucts such as water-based paint instead of solvent-
based paint

➤ Enforcement action – may include reacting to enfor-
cers’ guidance, serving of notices, or prosecution

➤ Legislation and standards – may include changes to 
legislation, approved codes of practice, or guidance 
issued by the DCLG, HSC or HSE; may also include 
changes to British or European Standards

➤ Audit/review results – may include reacting to fi nd-
ings of both internal and external audits which may 
identify areas of weakness

➤ Consultation – following discussions during safety 
committee meetings with representative bodies or 
employees direct

➤ Adverse safety events – may include fi re, false alarms, 
personal injury accidents, ill-health occurrences, 
damage-only incidents or near miss incidents.

These are but a sample of such changes and there may 
well be many more that will affect an organisation’s 
policy validity.

2.3 Case study

Following a fi re risk assessment, an offi ce-based organ-
isation whose headquarters operated out of a three-storey 

Actions in the event of a fi re  Fire safety and electrical 
equipment

Catering fi re safety  Fire safety furnishings
management and fabrics

Contingency planning  Fire safety inspections, 
reviews and audits

Emergency lighting systems  Fire safety training and 
instruction

Emergency planning  Fire service liaison

Evacuation exercises  Fixed fi re fi ghting 
equipment/installations

Highly fl ammable liquids –  Management of contractors
transportation storage  and hot work permits
and use

Fire alarms and detection  Means of escape (fi re doors
systems and routes)

Fire investigation and  Personal emergency
reporting (false alarms and  evacuation plans
incidents) (disabled persons)

Fire plans (the production of)  Portable fi re fi ghting 
equipment

Fire risk assessment Security against arson

Table 2.1 Elements of a fi re safety arrangements section

While it will be necessary for all staff members to be 
aware of key elements within the arrangements section, 
namely actions in the event of fi re, evacuation exercises 
and means of escape, specifi c personnel with allocated 
roles and responsibilities will need to have a far greater 
and in-depth knowledge of specifi c arrangements, e.g. 
for those involved with assisting the escape of disabled 
persons or those involved in conducting and reviewing 
fi re risk assessments.

2.2.4 Review and revision

To ensure that the safety policy remains up to date and 
refl ects the organisation’s safety management systems 
and the risks associated with the organisation’s activ-
ities, the policy should be subject to regular review and, 
where necessary, revision. To ensure that the policy 
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detached building, which included offi ces, meeting rooms, 
a plant room and roof-mounted equipment, identifi ed a 
number of areas in which improvements could be made.

The fi re action plan produced from the risk assess-
ment identifi ed that no one in the organisation had been 
allocated the responsibility for coordinating a fi re incident 
procedure (gathering information from fi re wardens) or 
providing information to oncoming fi re crews. This was 
addressed by allocating a role and responsibilities for an 
incident controller, nominating staff members and the 
introduction of formulating plans and information sheets 
to be provided to oncoming fi re crews.

During the risk assessment process it was also 
identifi ed that the installation of IT cabling had breached 
a number of the fi re compartment walls (fi re resisting) as 
no one had been allocated the responsibility for review-
ing the works undertaken by contractors. This was 
addressed by reviewing the roles of the facilities manage-
ment team (FMT) to incorporate this aspect and provid-
ing the FMT members with appropriate training.

2.4 Example NEBOSH questions for 
Chapter 2

1. (a) Outline the legal requirements whereby 
  employers must prepare a written 
  statement of their health and safety policy. (2)

 (b) Outline the circumstances that may 
  give rise to the need for a health and 
  safety policy to be revised. (6)
2. Outline the issues that are typically included 
 in the arrangements section of a health 
 and safety document. (8)
3. (a) Explain the purpose of the ‘statement 
  of intent’ section of a health and safety policy. (2)
 (b) Outline the circumstances that would 
  require a health and safety policy 
  to be reviewed. (6)
4. Outline the issues that are typically included 
 in the fi re safety arrangements section of a 
 health and safety policy document. (8)
5. (a) State the legal requirements whereby 
  employers must prepare a written 
  statement of their health and safety policy. (2)
 (b) Outline the various methods for 
  communicating the contents of a 
  safety policy to the workforce. (6)

35
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Policy statement

General statement
ACME Corporation acknowledges their legal responsibilities as an employer under current national and 
European legislation and will, as far as is reasonably practicable, provide a safe and healthy environment 
for staff and visitors to its premises.

The standard set by the legal requirements is seen as the absolute minimum standard by which ACME 
Corporation will operate, we will strive to meet the highest standards of occupational safety and health.

We will take steps to ensure that our statutory duties are met at all times, including the provision of suf-
fi cient funds and facilities to meet the requirement of this policy.

The maintenance of a safe and healthy environment in which to work is seen as an equally key objective 
as the generation of income-related business.

Each employee will be given such information, instruction and training as is necessary to enable the safe 
performance of all their work activities.

We also fully accept our responsibility for other persons who may be affected by our activities and will 
seek to provide those others with appropriate information to ensure their safety.

Bill Bloggs has been appointed the director responsible for health and safety to whom issues related to 
health, safely and welfare management should be addressed.

It is the duty of management to ensure that all processes and systems of work are designed to take 
account of health and safety and are properly supervised at all times.

Adequate facilities and arrangements will be maintained to enable employees and their representatives to 
raise issues of health and safety.

Competent persons will be appointed to assist us in meeting our statutory duties including, where appro-
priate, external specialists.

Fundamental to the success of this policy is the responsibility and cooperation of all employees for health 
and safety at work.

Each individual has a legal obligation to take reasonable care for their own health and safety, and for the 
safety of other people who may be affected by their acts or omissions. Full details of the organisation and 
arrangements for health and safety will be set out in Chapters 2 and 3 of this document.

Affi liated health and safety policies are listed at Annex A.

Key health and safety objectives
The key objectives contained within this policy will assist us to ensure:

➤ The health and safety of all employees, visitors and others who may be affected by our undertaking;
➤ That all employees have a clear understanding of their individual and collective responsibilities regard-

ing health and safety;
➤ The adequate and appropriate training of all employees;
➤ Effective monitoring of policies/procedures by inspection/audit;
➤ Employees are actively involved via the localised consultation process;
➤ All health and safety policies and procedures are regularly reviewed; and
➤ That standards are set with regard to health and safety management within the organisation.

Chapter 3 of this policy document outlines ACME Corporation’s arrangements for health and safety for 
staff, visitors and others.

This policy will be regularly updated to refl ect operational and legislative changes and any ‘lessons from 
experience’. A copy of this policy is available to all ACME Corporation’s members of staff and consultants, 
contractors, other building users and their employees.

We request that all our visitors and those who may come onto our premises respect this policy, a copy of 
which can be obtained on demand.

Signed:
(Director)
Date:

Appendix 2.1 
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3.1 Introduction

Key to effective fi re and health and safety management 
is an understanding of the roles and responsibilities that 
individuals and organisations have for ensuring safe 
workplaces, safe activities and safe products, etc. This 
chapter covers a number of important individual and 
organisation roles and outlines the legal framework that 
shapes their contribution to safety.

The Order details the duties placed upon this person to 
ensure the effective management of fi re safety.

The responsible person is required to establish general 
fi re precautions arrangements to safeguard any of his 
employees and any relevant persons (any person who may 
lawfully be on the premises and any person who may be in 
the immediate vicinity of the premises who is at risk from 
a fi re) who are not his employees.

The above paragraph refl ects the duties so far as is 
reasonably practicable and is in line with current health 
and safety legislation.

The responsibility for completing suitable and suffi cient 
fi re risk assessments and implementing the fi ndings of 
such assessments also falls upon the responsible person. 
As previously discussed, fi re safety arrangements includ-
ing the provision of fi re fi ghting and detection, emergency 
routes and exits, procedures for serious and imminent 
danger, danger areas and emergency measures in 
respect of dangerous substances also fall under the remit 
of the ‘responsible person’.

Further details relating to the role of the respon-
sible person will be covered later. However, it is worthy 
of note that the responsible person will invariably also be 
an employer.

3.2.2 Employers

As discussed in Chapter 1, all employers have duties 
imposed by both criminal and civil law. In criminal law 
any employer has a general duty to ensure, so far as 
is reasonably practicable, the health and safety of his 
employees while they are at work. In addition, employ-
ers have a similar statutory duty to ensure, again so 
far as is reasonably practicable, the health and safety 
of any other persons who may be affected by his work 
undertaking.

3Organising for safety

This chapter discusses the following key 
aspects:

➤ Safety management roles and 
responsibilities

➤ Joint occupation of premises
➤ Consultation with employees
➤ The supply chain
➤ The supply and use of work equipment
➤ The supply of hazardous substances
➤ Construction safety
➤ Consumer products
➤ Contractor management.

3.2 Safety management roles and 
responsibilities

3.2.1 The responsible person (RP)

The RRFSO defi nes a key role for the management of 
fi re safety in organisations as a ‘responsible person’. 



Introduction to Fire Safety Management

38

In civil law all employers have a duty to take reason-
able care of the safety of anyone who may be affected 
by his work undertaking. This includes, for example, 
employees, customers, end users of products and other 
members of the public.

The way in which employers discharge these duties 
will vary with the size and nature of an organisation. 
However, in general terms it will be the employer’s role 
to ensure that effective policies are in place, suffi cient 
resources are allocated to ensure that all work can be 
carried out safely and that an effective safety culture 
(see Chapter 4) is established and maintained.

It is often the case in larger organisations that the 
employer may himself be remote from the workplace. 
For many public service organisations, e.g. NHS trusts, 
police authorities and social services, the employer is a 
board of elected representatives of the public. In these 
circumstances it can be seen that it is even more critical 
for the employers to set clear policies in order that the 
directors and senior managers of the organisation can 
fulfi l their roles to assist in discharging the legal duties of 
their employers.

As with all persons who have safety responsibilities 
within any organisation the exact roles and responsi-
bilities of the employers to achieve effective health and 
safety management will be detailed in the health and 
safety policy required by section 2(3) of the HSWA.

3.2.3 Directors and senior managers

The Health and Safety Commission has identifi ed health 
and safety as a boardroom issue. The chairman and/or 
chief executive are seen as having a critical role to play 
in ensuring risks are properly managed. They further 
argue that those at the top of any organisation have a 
key role to play. In order to allow directors and senior 
managers to contribute to the HSC it is recommended 
that a director is given specifi c responsibilities for health 
and safety. These again will be detailed in the organisa-
tion section of the company’s health and safety policy.

Current authoritative guidance suggests that the 
‘boards of companies’ take the following fi ve actions:

1. The board needs to accept formally and publicly 
its collective role in providing safety leadership 
in its organisation. Strong leadership is seen as 
being vital in delivering effective risk control. Every-
one should understand that the most senior man-
agement is committed to continuous improvement 
in safety performance.

2. All members of the board should accept their 
individual role in providing safety leadership for 
their organisation. Board members are encour-
aged to ensure that their actions and decisions 
always reinforce the messages in the board’s safety 

policy statement. Any mismatch between board 
members’ individual attitudes, behaviour or deci-
sions and the organisation’s safety policy will under-
mine employees’ belief in the intentions of the board 
and will undermine good fi re and health and safety 
practice.

3. The board needs to ensure that all its decisions 
refl ect the organisation’s safety intentions, as 
stated in the policy statement. Many business de-
cisions will have both fi re and health and safety im-
plications. It is particularly important that the safety 
ramifi cations of investment in new plant, premises, 
processes or products are taken into account as the 
decisions are made.

4. The board must recognise its role in engaging 
the active participation of workers in improving 
safety and risk management. Effective safety risk 
management requires the active participation of 
employees. Many successful organisations actively 
promote and support employee involvement and 
consultation. Employees at all levels should become 
actively involved in all aspects of a safety manage-
ment system.

5. Current best practice is that boards appoint one 
of their number to be the ‘safety director’. By 
appointing a ‘safety director’ there will be a board 
member who can ensure that fi re and health and 
safety risk management issues are properly ad-
dressed throughout the organisation.

It is important that the role of the safety director should 
not detract either from the responsibilities of other direct-
ors for specifi c areas of fi re and health and safety risk 
management or from the safety responsibilities of the 
board as a whole.

Figure 3.1 The responsibility for safety management 
starts and stops in the board room
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Directors and senior managers often carry out the 
function of the top-level executive. In order to achieve 
this, directors and senior managers will need to establish 
the policy and put in place and monitor the detailed 
organisation and arrangements section of the safety 
policy.

As the top level of management, directors and senior 
managers are responsible for putting in place arrange-
ments to support a positive safety culture including:

➤ Establishing the methods of management control 
throughout the organisation

➤ Securing effective cooperation between individuals, 
safety representatives and groups

➤ Ensuring effective communication throughout the 
organisation is maintained

➤ Facilitating and monitoring the necessary individual 
and organisational competencies.

BS 5588 Part 12 (fi re safety management) confi rms cur-
rent ‘best practice’ when it argues that fi re safety man-
agement is best achieved through the appointment of 
a single individual who is made responsible for all fi re 
safety matters within the organisation. Experience shows 
that where the responsibility for fi re safety management 
is spread throughout an organisation, break down in 
communication and control results in the ineffectual man-
agement of fi re safety. BS 5588 confi rms the view that if 
the role of the manager responsible for fi re safety is ill-
defi ned the standard of management is likely to be poor.

As previously discussed senior managers and 
directors have specifi c personal liabilities placed upon 
them by the HSWA and the RRFSO. Section 37 of the 
HSWA and Article 32(8) RRFSO allow that, in addition to 
the liability of a corporate body to be prosecuted for a 
breach of statutory duty, an individual manager may also 
be prosecuted for the same offence.

In its own guidance the HSE advise that the health 
and safety duties of the board are to:

➤ Review the health and safety performance of the 
organisation regularly (at least annually)

➤ Ensure that the health and safety policy statement 
refl ects current board priorities

➤ Ensure that the management systems provide for 
effective monitoring and reporting of the organisa-
tion’s health and safety performance

➤ Be kept informed about any signifi cant health and 
safety failures, and of the outcome of the investiga-
tions into their causes

➤ Ensure that the board addresses the health and 
safety implications of all the board decisions

➤ Ensure that health and safety risk management 
systems are in place and remain effective. Periodic 

audits can provide information on their operation 
and effectiveness.

The above issues can easily and succinctly be adapted 
to meet fi re safety needs of an organisation.

3.2.4 Middle managers and supervisors

The role of middle managers and supervisors will nor-
mally be centred on implementing the detailed arrange-
ments for all functions of the organisation, including 
health and safety.

Although used in the HSWA and supporting ACoPs 
and guidance, the term supervisor is becoming increas-
ingly redundant. The HSE, recognising that the term 
‘supervisor’ can give a negative impression of an overly 
autocratic role, acknowledges the alternative role of ‘team 
leader’.

Whichever term is applied, middle managers and 
team leaders have a key role to play implementing health 
and safety policies. Their roles are likely to include:

➤ Providing information, training, instruction and super-
vision for those staff they have responsibility for

➤ Providing technical input to the formulation of 
polices and work practices

➤ Providing feedback to senior management on the 
effectiveness of health and safety policies and their 
implementation.

3.2.5 The competent safety adviser (safety 
assistance)

Both Article 18 of the RRFSO and Regulation 7 of the 
MHSW Regulations require that the responsible per-
son and/or the employer appoint one or more compe-
tent persons to assist him undertaking the measures he 
needs to take to comply with the requirements imposed 
upon him under the relevant statutory provisions.

This is an absolute legal duty to appoint one or 
more persons who have adequate knowledge, training, 
experience or other qualities to enable them to assist the 
responsible person and/or the employer discharge their 
legal duties.

In deciding who and how many persons to appoint 
as competent advisers the employer/RP must take into 
account:

➤ Nature and scope of work activities and the size of 
the undertaking/premises

➤ The work involved
➤ The principles of risk assessment and prevention
➤ Any current legislation and standards
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➤ The capability of the individual to apply their com-
petence to the task to which they are assigned

➤ The time available for them to fulfi l their functions 
and the means at their disposal.

Once again, the role of the competent safety adviser 
will be detailed within the organisation section of the 
safety policy. Dependent upon the size and nature of the 
organisation the functions of the adviser will include:

➤ Assisting in the development of the safety policy
➤ Facilitating and assisting in the production of risk 

assessments
➤ Advising the responsible person and/or the 

employer and the management board on hazards 
and risk control measures

➤ Monitoring safety management systems
➤ Active monitoring – tours and inspections, health 

surveillance or air quality sampling
➤ Reactive monitoring – investigating safety events, 

reports, etc.

➤ Supporting the works safety committee by the 
provision of:

 ➤ Statistics
 ➤ Technical information
 ➤ Details of any relevant statutory provision
➤ Liaising with external bodies, e.g.:
 ➤ Enforcers
 ➤ Contractors
 ➤ Scientifi c specialists
 ➤ Insurance companies
 ➤ Other employers
 ➤ Trade bodies
➤ Providing health and safety advice to all managers 

and staff as required
➤ Communicating changes in current safety legislation 

and best practice to the responsible person and/or 
employer, safety representatives, employees and the 
management board.

The competent advice and safety assistance in rela-
tion to fi re includes the fi re safety manager and those 
who provide assistance to them (fi re warden, fi re inci-
dent controller, alarm verifi er – see Chapter 10). The law 
also allows for this competent person or persons to be 
appointed from outside an organisation such as the use 
of consultants.

The RRFSO requires that any person appointed by 
the responsible person is given appropriate informa-
tion about the factors that could affect the safety of 
all persons and about any person working within the 
organisation who may be more at risk (disabled persons, 
sensory impaired persons, etc.).

3.2.6 Fire safety manager

There is no specifi c terminology for a variety of roles and 
responsibilities for those managing fi re safety. British 
Standard 5588-12:2004 Fire Precautions in the Design, 
Construction and Use of Buildings – Part 12: Managing 
Fire Safety provides an outline of the responsibilities of 
the fi re safety manager which include:

➤ Conducting fi re risk assessments to assist in identi-
fying and reducing the likelihood of fi re occurring

➤ The development and implementation of a fi re 
strategy

➤ Undertaking training of staff, including evacuation 
exercises and the maintenance of training and evacu-
ation exercise records

➤ Conducting inspections, arranging for maintenance 
and testing of potential fi re hazards

➤ Monitoring and maintaining the means of escape, 
fi re evacuation procedures and the behaviour of 
occupants and reviewing fi re plans accordingly

Figure 3.2 The responsible person assisted by a compe-
tent adviser should manage fi re safety in the workplace
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➤ Ensuring access and egress and other appropriate 
provisions for disabled people

➤ Arranging maintenance, testing and, where appro-
priate, inspection of:

 ➤ Fire safety equipment
 ➤ Systems and procedures
 ➤ Emergency communication systems
➤ Monitoring any general maintenance/building works 

that may affect fi re safety arrangements, includ-
ing the supervision, monitoring and instruction of 
contractors

➤ Management of non-routine high fi re risk activities 
including the issue of hot work permits

➤ Notifi cation to the authorities (fi re authority, building 
control) of any changes that may affect fi re precau-
tions, e.g. changes to internal layout, extensions or 
structural alterations and where appropriate if highly 
fl ammable or explosive mixture levels alter

➤ Ensuring that relevant British Standards and other 
appropriate standards are complied with.

The above list of responsibilities assigned to the fi re safety 
manager appears quite extensive and it is likely that add-
itional competent persons will need to be appointed to 
assist in the management of fi re safety. Therefore, add-
itional responsibilities of a fi re safety manager in a large, 
complex organisation may also include the following:

➤ Appointment of fi re marshals/fi re wardens, fi re alarm 
verifi ers, fi re incident controllers and members of 
fi rst responder/fi re teams

➤ Undertaking a training needs analysis and develop-
ment of a training policy to ensure staff members 
have necessary competencies

➤ Organising/conducting fi re safety reviews and audits

➤ Ensuring the continued effectiveness of any auto-
mated fi re safety system, e.g. fi re alarm and detec-
tion systems

➤ Pre-entry fi re safety checks of the premises prior to 
entry by members of the public

➤ Monitoring and reviewing the fi re safety manual 
(log book) including false alarms and near miss fi re 
events

➤ Recording of changes to the building for inclusion in 
the operations and maintenance manuals or health 
and safety fi le under CDM

➤ Contingency planning:
 ➤  Abnormal occupancy levels – failure or planned 

preventive maintenance of fi re safety critical 
systems

 ➤ Abnormal inclement weather conditions
 ➤  Collaborating with local authorities involved in 

disaster planning and the assessment of poten-
tial environmental impact of fi re (see Chapter 13).

The level of responsibility and accountability of the fi re 
safety manager will need to refl ect the organisation; 
however, any safety management structure should pro-
vide for clear lines of responsibility, authority, account-
ability and resources, in particular in relation to common 
areas within multiple occupied buildings/premises.

The above management responsibilities may well be 
assigned to a number of persons within an organisation. 
Training records, for instance, may be the responsibility 
of the human resources department and the mainten-
ance of fi re safety systems records may rest with the 
facilities management or property services department.

3.2.7 Fire safety coordinator

In some cases the fi re safety manager will wish to dele-
gate some of his duties to an individual to coordinate the 
management of fi re safety. This is particularly relevant in 
the construction industry for larger projects, particularly 
those that fall under CDM, where it is recommended 
that each site has a fi re safety coordinator whose role 
is to:

➤ Ensure all preventive and protective measures on 
site are maintained

➤ Assist in the development of the construction site 
fi re risk assessment

➤ Nominate and manage fi re marshals
➤ Ensure contractors operate in a way that minimises 

the risk of fi re
➤ Manage the permit to work system for hot works
➤ Ensure effective arrangements for liaising with the 

fi re service and other emergency service prior to 
and at the time of an incident.

Figure 3.3 Fire fi ghting equipment must be appropriate 
and adequately maintained



Introduction to Fire Safety Management

42

3.2.8 Fire wardens/marshals

The fi re safety manager and/or fi re safety coordinator will, 
in most cases, require the assistance of competent fi re 
wardens or fi re marshals (these terms are interchange-
able). Fire wardens/marshals have two distinct roles; fi rst, 
they will assist in the overall management of fi re safety in 
a workplace (active management) and second, they will 
undertake specifi c duties in the event of a fi re emergency 
to ensure the full and safe evacuation of all people in the 
premises and to ensure, as far as is possible, the risk of 
fi re spread is minimised (see Chapter 10).

3.2.9 Fire alarm verifi er

As part of the evacuation procedure of a premise fi tted 
with an automatic fi re alarm the role of an alarm verifi er 
should be considered. The fi re risk assessment will indi-
cate at what stage an emergency evacuation may be ini-
tiated and, depending upon the risk, this will either occur 
prior to a verifi cation of the alarm, at the same time as 
the alarm is being verifi ed or as a result of the verifi ca-
tion of the alarm.

The specifi c duties of the alarm verifi er include:

➤ Attending the fi re alarm indicator panel at the time 
the alarm sounds

➤ Identifying the reported location of a fi re
➤ Conducting a physical check of the location of the 

fi re to ascertain if there is a fi re or a false alarm
➤ Communicating the situation to the fi re safety man-

ager or fi re incident controller.

3.2.10 Fire incident controller

The role of fi re incident controller is given to a person 
who will be responsible for the proactive and reactive 
roles of the fi re wardens/marshals and alarm verifi er. In 
addition they are the person responsible for coordinat-
ing any emergency evacuation including liaison with the 
fi re and other emergency services.

Further details relating to the above fi re specifi c 
roles will be included later in the book (Chapter 10).

3.2.11 Employees and self-employed persons

The safety role and responsibilities of individual employ-
ees will vary depending upon the size and nature of the 
organisation and the job description of the individual. 
For example, some employees will hold designated 
roles, e.g. fi re wardens whose duties will include the pro-
active monitoring of certain fi re risk control measures; 
some employees may hold designated roles relating to 
the purchase of plant or equipment that satisfi es certain 
statutory requirements; some individuals, as discussed 
above, may be directors or managers of companies.

Irrespective of the specifi c job role of any individual 
employee, the law imposes certain statutory duties on 
them as employees. Table 3.1 summarises those individ-
ual duties. It will be remembered that in addition to these 
duties, senior managers and directors are liable to be 
prosecuted as well as the body corporate.

In recent years in the UK there continues to be a 
growth in self-employed persons. These range across 
all industry sectors from home-based and peripatetic 
business consultants and advisers to the more traditional 
workforce of the construction or vehicle maintenance 
industries.

It is generally the case that the bureaucratic burden 
on such people is considered overwhelming. For a self-
employed person business continuity and cash fl ow are 
often priorities which leave little resources for research-
ing and implementing well-founded safety practices.

In the higher risk industries, for example, such as 
construction, the self-employed, although working as 
individuals, represent a signifi cant risk to others who 
may be affected by their work activities. Signifi cant 
statutory control of the risks associated with the self-
employed is imposed by, among other legislation, the 
HSWA and CDM.

THE RRFSO does not specifi cally place duties upon 
self-employed persons, in so far as the signifi cant duty 
holder is the responsible person although it may be the 
case that the responsible person is, incidentally, self-
employed for the purposes of the management of fi re.

The health and safety duties imposed directly on the 
self-employed are limited and contained primarily within 
the HSWA and the MHSW Regulations.

Figure 3.4 The reactive role of a fi re warden during 
evacuation
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Under the HSWA, self-employed persons have 
general duties to ensure, as far as is reasonably 
practicable:

➤ The safety of themselves while at work
➤ That others who may be affected by their work 

activities are not exposed to risks to their health and 
safety.

The general duties imposed by the HSWA are extended 
by the MHSW Regulations in that the self-employed are 
required to:

➤ Conduct a risk assessment – there is no legal 
requirement to record the fi ndings

➤ Cooperate with other people who work in the same 
premises and, where appropriate, cooperate in the 
appointment of a health and safety coordinator

➤ Provide clear understandable information to other 
people’s employees working in their undertaking.

3.2.12 Persons in control of premises

The term premises includes buildings, outdoor areas 
such as farms or railway lines but specifi cally excludes 
domestic premises. Persons in control of non-domestic 
premises include such persons as:

➤ Owners
➤ Leaseholders
➤ Tenants
➤ The major employer occupying the premises.

Under section 4 of the HSWA, persons in control of 
premises have a duty to ensure, as far as is reasonably 
practicable, the safety of:

➤ The premises
➤ The means of access and egress and
➤ Equipment or substance provided for use in the 

premises.

The law Section/  The duty
 Regulation/ 
 Article

The Health and Safety  7 To take reasonable care of their own health
at Work etc. Act 1974  and safety and of others who may be 
  affected by their acts or omissions at work

 7 To cooperate with their employer and others 
  in the discharge of their legal obligations

 8 Not to interfere or misuse anything that is 
  provided for their safety

The Management of  14 To inform his employer of any work situation 
Health and Safety at  which he would reasonably consider being 
Work Regulations 1999  of immediate and serious danger to 
  health and safety

 14 To inform his employer of any matter which 
  he would reasonably consider as representing 
  a shortcoming in the employer’s protection 
  arrangements for health and safety

The Regulatory Reform  23(1)a To take reasonable care of their own health
(Fire Safety) Order 2005  and safety and of relevant persons who may 
  be affected by their acts or omissions at work

 23(1)b To cooperate with their employer and others 
  in the discharge of their legal obligations

 23(1)c(i) To inform his employer of any work 
  situation which he would reasonably 
  consider represents a serious and 
  immediate danger to safety

 23(1)c(ii) To inform his employer of any matter which 
  he would reasonably consider as representing 
  a shortcoming in the employer’s protection 
  arrangements for safety

Table 3.1 A summary of individuals’ duties of care
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It may be the case that the controller of the premises 
has to provide information, instruction and/or training to 
persons having access to the premises. It follows that 
unless the premises are intrinsically safe for all cases 
of people who may gain access, including trespassers, 
the controller of the premises will need to exercise some 
form of entry control.

In the example of railway premises, access to the 
hazardous areas, i.e. the railway line itself, is prevented 
by the provision of security fencing.

In the example of a tenanted, multi-storey offi ce 
block the safety of people using/maintaining the lift is a 
statutory duty of the controller of the premise.

The RRFSO places additional legal duties for fi re 
safety management on any person who is in ‘control’ of 
a workplace. The RRFSO identifi es the person in control 
of a premises as either:

➤ The employer, if the workplace is to any extent 
under his control or

➤ If the workplace is not to any extent under the con-
trol of an employer:

 ➤  The person who has control of the premises 
whether for profi t or not or

 ➤ The owner.

Having identifi ed the person who has control over a 
premise the RRFSO defi nes them as the ‘responsible 
person’. The responsible person (see Chapter 1) then 
becomes the main duty holder for fi re safety and has, as 
a result, overall responsibility for:

➤ Undertaking the fi re risk assessment
➤ Putting precautions in place to safeguard employees 

and non-employees

➤ Ensuring that testing and maintenance is carried out 
for such aspects as:

 ➤ Fire detection and alarm systems
 ➤ Fire fi ghting equipment
 ➤ Emergency exit routes and fi re exits
 ➤ Fire evacuation drills and assembly points.

3.3 Joint occupation of premises

Where two or more responsible persons and/or employers 
share or have duties in respect of a workplace whether 
or not it is a permanent or temporary arrangement, each 
party has absolute legal duties to:

➤ Cooperate with all other responsible persons and/or 
employers in order that they may all secure adequate 
fi re precautionary measures for the premises

➤ Take all reasonable steps to coordinate the general 
fi re precautions for the premises

➤ Inform all the other responsible persons and/or 
employers of the risks to safety arising from their 
work activities

➤ Where two or more responsible persons share the 
premises and the potential for an explosive atmos-
phere may occur it is the responsibility for the per-
son who has overall charge of the premises to 
coordinate the risk controls to manage any potential 
explosive atmospheres.

These duties extend to the self-employed, which means 
that employers have a duty to cooperate, coordinate and 
inform self-employed persons as well as other employers 
sharing the workplace. In addition, of course, the self-
employed have identical duties to cooperate, coordinate 

Figure 3.5 Common circulation areas are the responsi-
bility of those in control of the premises Figure 3.6 Light industrial units jointly occupied
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and inform employers and other self-employed persons 
with whom they share a workplace.

In order to ensure that all the fi re risk control measures 
are taken for the whole workplace it is absolutely essential 
for people sharing a workplace to work together. For 
example, they will all need to conduct a fi re risk assess-
ment (see Chapter 5). It will only be possible to ensure the 
assessment is suitable and suffi cient and the resultant 
control measures are effective if the premises as a whole 
are being considered.

3.4 Consultation with employees

The vast majority of safety legislation requires the provi-
sion of information to employees. The effectiveness of a 
safety culture relies heavily upon the quality and stand-
ard of the information provided.

If employees are to comply with systems of work to 
keep themselves and others safe specifi c information 
should be provided such as:

➤ The details of any risk assessment carried out, par-
ticularly the risks inherent with the facility or task by 
which they may be affected

➤ The control measures such as those that prevent 
staff and others being harmed and any appropriate 
protective measures

➤ The emergency procedures, whether for fi re, bomb 
threat, chemical spillage, asbestos release, etc.

➤ The names, roles and responsibilities of the compe-
tent persons, e.g. safety adviser, fi re wardens, fi rst 
aiders, etc.

The provision of information is generally seen as being 
a one-way mechanism by which the responsible per-
son and/or employer provides the details as above. 
However, to be successful in safety management and to 
comply with the law a prudent responsible person and/
or employer will establish a consultation process with 
employees and others.

Employee involvement supports a positive safety 
culture (see Chapter 4) where safety is everyone’s respon-
sibility and they feel ownership for safety matters. The 
best form of participation is a partnership, where workers 
and their representatives are involved in early consultation 

It may be the case that one of the employ-
ers sharing a premises has control over the 
premises. Such would be the situation when 
a small portion of a premises is sublet. In this 
case the person in control of the premises 
should take the lead role in ensuring ade-
quate fi re safety arrangements and exchange 
of health and safety information is managed 
adequately. When there is such a situation 
the subletters will need to assist the person 
in control of the premises.

Where there is no controlling employer the 
employers and self-employed people sharing 
a particular workplace will need to agree joint 
arrangements for discharging their duties 
under common statutory provisions. For 
example, they will all need access to compe-
tent safety advice and may achieve this com-
munally by appointing a safety coordinator.

Similarly the responsible person (e.g. a landlord) 
although they do not have employees on site will hold 
duties under section 4 of the HSWA for ensuring safe 
egress and access to common areas of the premise and 
those that fall under ‘landlord domain’. This will extend 
to ensure that effective emergency arrangements for all 
those on the premises are secured.

In terms of information relating to fi re safety matters, 
the responsible person, in addition to providing informa-
tion to employees, also has a duty under the RRFSO to 
provide relevant and complete information relating to both 
the risks and preventive and protective measures includ-
ing the emergency arrangements in the event of a fi re to:

➤ Persons working in their undertaking who are not 
employees and

➤ Employers and employees who share premises or 
may be affected by their activities. Figure 3.7 Consultation with employees
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of changes and in the solving of any potential problems, 
rather than being merely informed after decisions have 
already been taken.

One of the most effective methods of establishing a 
safety culture is to consult with employees over safety-
related matters, and be seen to act on their suggestions, 
where reasonably practicable. This is the main differ-
ence between consulting with employees and merely 
informing them as required by current legislation. This 
statutory consultation raises the profi le of safety among 
the workforce and ensures that the management team 
is seen to be committed to the partnership approach to 
safety.

Current safety legislation provides for the appoint-
ment of recognised trade union safety representatives 
(this has to be completed in writing).

The employer has to consult with the safety 
representative to ensure the adequacy of arrangements 
to safeguard health and safety at work.

In addition, the law allows for the formation of 
safety committees to ensure that consultation can be 
managed effectively and which can monitor and review 
the measures taken to ensure health and safety at work.

3.4.1 Specifi c legislation that requires 
consultation (other than HSWA)

The Safety Representatives and Safety Committees 
Regulations 1977 (SRSC), which deal with the appoint-
ment of representatives in unionised workplaces, and 
the Health and Safety (Consultation with Employees) 
Regulations 1996, which applies where the workplace in 
question is not covered by a recognised trade union.

The Schedule to the MHSW Regulations had the 
effect of updating the SRSC Regulations by placing an 
obligation on employers to consult safety representa-
tives in good time with respect to:

➤ Workplace measures which may affect the health 
and safety of employees

➤ The arrangements for appointing competent 
persons

➤ Any statutory obligations to provide health and 
safety information to employees

➤ Any statutory obligations to plan and organise the 
health and safety training of employees and

➤ The health and safety consequences of the intro-
duction of new technology.

In addition to these duties, the employer must also pro-
vide any such facilities and assistance as time off and 
training that safety representatives may reasonably 
require in order to carry out their full range of functions.

Safety Representatives and Safety Committees 
Regulations 1977
Under these regulations, the appointment of representa-
tives is undertaken in writing by a recognised trade 
union who will then inform the employer of the name of 
the representative and the group of employees they will 
represent.

A safety representative does not require any 
specifi c qualifi cations to fulfi l the role, but the minimum 
requirement should be at least two years’ service with 
the present employer or two years in similar employ-
ment. Once appointed, a safety representative remains 
in the position until they resign the appointment, leave 
the employer or the nomination by the appointing trade 
union is withdrawn.

There is no statutory requirement on the number 
of representatives required for a particular size of 
workforce. The guidance notes offer the advice that 
when determining the numbers appointed, consideration 
should be given to:

➤ The total numbers employed
➤ The variety of the different occupations involved
➤ The size of the workplace and the locations involved
➤ Particulars of shift systems and
➤ The inherent dangers of the work activities.

Functions of the representatives
It is important to note that representatives are given func-
tions only, as opposed to duties. A function is defi ned 
as an activity that a safety representative is permitted 
to carry out by legislation but does not have a duty to 
perform. It is, therefore, treated as an advisory action. 
A safety representative cannot be held accountable for 
failing to carry out a function or for the standard of the 
advice given when performing a function, and the HSE 
has issued statements to the effect that no action will be 
taken against them in respect of these regulations.

This does not mean that representatives have no 
duties at all. They are still required to act reasonably 
and to cooperate with the employer, but there are no 
additional duties under the SRSC Regulations.

The reason for this specifi cation was that if a 
representative were to be held liable for advice he gave 
to management, or for not carrying out safety inspec-
tions, for example, there would be a severe shortage of 
those willing to volunteer for the role and safety culture 
would suffer accordingly.

The main functions are as follows:

1. To take reasonably practical steps to keep himself 
informed of:

 (a)  The legal requirements relating to the health 
and safety of people at work, particularly the 
group of people they directly represent
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 (b)  The particular workplace hazards and the 
measures necessary to eliminate or minimise 
the risks deriving from these hazards

 (c)  The employer’s health and safety policy, as he 
is included in it somewhere

2. To encourage cooperation between the employer 
and his employees in promoting and developing 
essential measures to ensure the health and safety 
of the workforce and in checking the effectiveness 
of these measures

3. To investigate:
 (a)  Hazards and accidents in the workplace, 

specifi cally those which are reportable to the 
enforcing authority and

 (b)  Employee complaints relating to health, safety 
and welfare

4. To carry out inspections in the workplace, with a 
right to do so every three months

5. To alert the employer, in writing, to any unsafe or 
unhealthy working practices or conditions, or unsat-
isfactory arrangements for welfare at work

6. To represent the employees to whom he has been 
appointed in consultation with HSE inspectors 
and any other enforcing authority. This may be as 
a result of an accident, an employee complaint or 
simply a routine visit by the inspector

7. To receive information from HSE inspectors regard-
ing site visits, fi ndings of inspections or investiga-
tions, and any future action to be taken.

8. To request the formation of a safety committee 
(two or more representatives must make the 
request).

9. To attend safety committee meetings in connection 
with the previous items.

A recurring theme throughout these regulations is that 
the employee representatives have the right to perform 
certain functions, and the employers are then required 
to provide them with such facilities and assistance as 
they may reasonably require them to carry out.

Specifi cally, an employer must:

➤ Provide time off with full pay to enable the repre-
sentative to carry out his functions and to undergo 
such safety training as may be required. There is no 
statutory requirement determining the type or level 
of training required, but guidance suggests it should 
be appropriate to the level and type of risks encoun-
tered within the workplace in question

➤ Provide information which the representative may 
need to fulfi l their functions. The guidance notes to 
the regulations suggest that this should include:

 (a)  Information about the plans and performance 
of the workplace, with particular regard to any 
proposed changes which may have health and 
safety implications

 (b)  Technical information about hazards in the 
workplace and the precautions necessary to 
overcome them. This might include safety man-
uals, materials safety data sheets, manufactur-
ers’ instructions, etc.

 (c)  Records of any accidents and diseases and sta-
tistics relating to these

 (d)  Any other information which would be relevant, 
for example results of inspections, air monitor-
ing, risk assessments, noise surveys, etc.

In general, the functions laid down for union appointed 
safety representatives under the SRSC are taken as a 
recommendation for the conduct of non-union appointed 
representatives. To properly deal with representatives 
from these other workplaces it is necessary to look at 
the regulations which were introduced to include them 
in the consultation process.

The Health and Safety (Consultation with 
Employees) Regulations 1996 (HSCER)
The HSCER covers consultation with employees who 
are not in groups covered by trade union elected safety 
representatives. These employees can be consulted 
directly or through their own elected representatives (the 
consultation method should be one suitable to all the 
parties involved).

Employers’ duties
Where there are employees who are not represented by 
safety representatives under SRSC, the employer has to 
consult those employees or their elected representatives 
(representatives of employee safety) on matters relating 

Figure 3.8 Safety representatives have a right to conduct 
inspections of the workplace quarterly.
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to their health and safety at work, in particular with 
regard to:

(a) The introduction of any measure which may affect 
employee health and safety

(b) The arrangements for appointing health and safety 
assistance and procedures for serious and imminent 
danger and for danger areas

(c) Any health and safety information which may be 
required under any legislation

(d) Planning and organisation of any training in connec-
tion with health and safety

(e) The health and safety consequence of any new 
legislation.

Employer’s duty to provide information
Employees or representatives should be given enough 
information to allow them to take a full and effective part 
in consultation.

Employers do not have to provide information if it:

➤ Is contrary to national security or unlawful
➤ Concerns individuals who have not consented to 

information being divulged
➤ Would harm the business, unless this coincides with 

effects on health and safety or
➤ Involves information connected with legal 

proceedings.

Functions of Representatives of Employee Safety 
(ROES)
ROES have the following functions, similarly to their 
union counterparts:

➤ To make representations to the employer on haz-
ards, risks and  dangerous occurrences in the work-
place which affect, or could affect, the group of 
employees they represent

➤ To make representations to the employer on gen-
eral matters affecting the group of employees they 
represent and, in particular, any such matters the 
employer consults them about

➤ To represent the group of employees in any discus-
sion with health and safety inspectors.

3.5 Safety committees

When two or more union appointed safety representa-
tives request, in writing, the formation of a safety com-
mittee, the employer must establish such a committee 
within three months.

The membership and structure of the safety 
com mittee is determined by consultation between the 

management and the representatives concerned. This 
should be aimed at keeping the total size as compact 
as possible but with adequate representation of the 
interests of management and employees.

To this end it may be necessary in large workplaces 
to appoint subcommittees who will discuss areas of 
common concern and then nominate one spokesperson 
to represent them all at the main committee level. As a 
general rule a large safety committee not only has longer 
meetings but it is less effective than a smaller committee.

For a safety committee to operate effectively it is 
necessary to determine its objectives and functions. 
To succeed, both management and employees have to 
demonstrate a commitment and positive approach to a 
programme of accident prevention and the establishment 
of a safe and healthy environment and safe systems 
of work.

3.5.1 Objectives

The primary objectives of a health and safety committee 
should be:

➤ The promotion of health, safety and welfare at work 
by the provision of a forum for discussion and

➤ The promotion and support of normal employee/
employer systems for the reporting and control of 
safety issues.

Typically terms of reference for a safety committee may 
include:

➤ Examining the safety adviser’s report and other 
reports on the agenda with a view to recommending 
actions and assessing priorities

➤ Monitoring the effectiveness of health, safety, fi re 
and welfare communication and publicity

➤ To develop, progress and assist in the implementa-
tion of health at work initiatives

➤ Monitor, evaluate and assist in the development of 
the organization’s safety-related policies and opera-
tional procedures

➤ To review accidents, incidents, collect statistics, ana-
lyse trends on occupational health and study reports 
on health, safety and fi re safety issues

➤ To review new, existing and recurring issues revealed 
by safety audits

➤ Report to individual senior managers or an organisa-
tion’s senior management team on matters concern-
ing safety at work

➤ To monitor safety training programmes and stand-
ards achieved

➤ To act as a consultative forum on workplace meas-
ures which may affect health, safety and welfare of 
employees
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➤ To consider enforcing authority reports and informa-
tion releases

➤ To assist in the development of safety rules and safe 
systems of work

➤ To review health, safety and welfare aspects of 
future development and changes in procedure

➤ To review safety aspects of purchasing equipment 
and materials and in contract procurement

➤ To review renewal/maintenance programmes.

3.5.2 Composition of the committee

To function effectively it is necessary for the committee 
to be composed of a representative sample of the work-
force. This usually requires a balanced approach con-
sisting of equal representation from management and 
workforce.

The suggested composition is:

➤ A senior manager who must have adequate author-
ity to give proper consideration to views and recom-
mendations and ensure that budgets are allocated to 
meet them. If this manager is the person who signed 
the safety policy this helps to affi rm the manage-
ment’s commitment to health and safety issues.

➤ Supervisors, or line managers, who have the 
local knowledge and expertise necessary to pro-
vide accurate information on company policy, pro-
duction needs and technical plant, machinery and 
equipment.

➤ Specifi cally competent people may need to be 
present if a particular topic of concern is to be 
discussed which exceeds the level of knowledge of 
those normally present. It is suggested that a bank 
of experts is available from which relevant persons 
may be selected as necessary, rather than having 
large numbers of extraneous personnel present at 
each meeting.

➤ A safety adviser and/or the fi re safety manager to 
provide guidance on statutory requirements, regula-
tions, codes of practice and safe systems of work, 
capable of interpreting and suggesting methods of 
compliance and implementation.

➤ Safety representatives need no specifi c 
qualifi cations for committee membership, but due 
consideration should be given to experience. There 
is no guidance on the length of service of represent-
atives but a minimum term of two years is accept-
able with half the committee retiring every year. This 
has the effect of livening up the committee every 
year and allows the safety message to be spread 
among more participating members.

  The number of representatives varies depending 
on the nature and activities of the business, as pre-
viously discussed. Special consideration should be 

given to minority groups within the company, such 
as apprentices, religious minorities or the disabled, 
if these have specifi c safety concerns.

3.6 The supply chain

3.6.1 General

The term supply chain refers to all those parties involved 
in the design, manufacturing, importation, erection and 
installation of any article or substance used either at 
work or by an end user of any articles and substances 
used at work.

The supply chain concept is useful when consider-
ing the dangers associated with any particular article or 
substance used at work in that it allows consideration 
of a number of sources of hazard and risk. For example, 
purchasing non-fl ame retardant curtains and furniture 
coverings for an area in which people are allowed to 
smoke, such as a work’s social club.

It is extremely useful to note that the supply chain 
involves those materials that are not only purchased 
but are hired, borrowed or donated and also include the 
procurement of services (contractors, etc.) and for this 
reason it is helpful to use the term procurement.

Among the problems associated with procur-
ing articles, substances and services for work are the 
provision and use of:

➤ Substandard equipment
➤ Poorly equipped, poorly trained contractors
➤ High risk chemicals and substances in inappropriate 

working environments
➤ Work equipment outside its design parameters 

(using it for what it is not designed to do)
➤ Inadequate information relating to:
 ➤  Hazards associated with chemicals and 

substances
 ➤ How contractors undertake their activities
 ➤  Safe means of maintaining and testing 

machinery.

3.6.2 The law relating to the supply chain

Section 6 of the HSWA places duties upon all those 
who design, manufacture, import, or supply any article 
for use at work. The duty that is placed upon them is 
threefold:

1. To ensure so far as is reasonably practicable, that 
any article used at work in the UK is designed 
and constructed as to be safe and without risks to 
health when properly used
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2. To carry out or arrange for the carrying out any tests 
and examinations as may be necessary to ensure 
that work articles are safe and without health risks 
when used properly

3. Take steps to ensure that there will be information 
available relating to the design use and limitations 
of any article used at work. The information should 
include any instructions on how to use the article 
safely. It should also detail where applicable how 
to install, handle, erect and dispose of the items 
to ensure they remain safe and fi t for purpose and 
any residual risks inherent with the items have been 
reduced to the lowest level reasonably practicable. 
This information must be provided to all persons 
those who may require it.

In addition to the duties placed on all those in the supply 
chain to reduce risks and provide information, specifi c 
polices and practices are required to ensure the safe 
supply, provision and use of:

➤ Work equipment
➤ Hazardous substances
➤ Buildings.

The following sections discuss the management of these 
subjects.

3.7 Work equipment

In addition to the duties placed on designers, manufac-
tures, importers and suppliers of articles used at work, 
there are further, specifi c duties placed on those who 
supply, provide and use work equipment.

The term work equipment covers a vast range of 
tools, vehicles and machinery. Those articles used 
at work that present a low risk are always covered by 
the general duties in section 6 of the HSWA; however, 
for work equipment and machinery there are additional 
requirements imposed by the Provision and Use of Work 
Equipment Regulations 1998 (PUWER).

3.7.1 The Provision and Use of Work Equipment 
Regulations 1998 (PUWER)

In these regulations work equipment is defi ned as:

any machinery, appliance, apparatus or tool 
for use at work

This includes hand tools, single machines, lifting equip-
ment, ladders and other access equipment, vehicles, 
offi ce equipment, etc.

The term use applies to not only the actual use for 
which the equipment has been designed and manufac-
tured but importantly when the equipment is:

➤ Installed
➤ Programmed and set
➤ Started and stopped
➤ Maintained and serviced
➤ Cleaned
➤ Dismantled and
➤ Transported.

Suitability of work equipment
The regulations require that when an employer is con-
sidering the provision of a piece of work equipment 
he fi rst must consider the suitability of the proposed 
equipment for the work. When considering the suitabil-
ity of a piece of equipment an employer must take into 
account:

➤ The person/s who are going to use the equipment, 
in terms of their size, physical and mental abilities, 
levels of competence and motivation

➤ The task/s to be performed
➤ The frequency of use for the equipment
➤ The working conditions and environment in which it 

will be used.

Figure 3.9 PUWER covers all work equipment
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Employers must ensure that work equipment conforms 
to current EU standards and requirements. Most new 
work equipment particularly any machinery must display 
the European CE mark. The CE mark is merely a claim 
by the manufacturer that the equipment meets all rele-
vant standards and is safe.

In addition to researching and controlling the 
hazards associated with work equipment the manufac-
turers are also obliged to keep a technical fi le relating to 
the fi ndings and outcome of their research and issue a 
‘Declaration of Conformity’, which simply states that the 
equipment complies with the relevant functional health 
and safety requirements within the EU.

Inspection and maintenance
All work equipment must also be adequately and suit-
ably maintained in an effi cient state to prevent break-
down and/or risks of fi re, health or safety. A programme 
of planned preventive maintenance (PPM) must be 
implemented to ensure that work equipment is kept in 
effi cient working order and in good repair and the fi re 
risks are reduced to a reasonable level. The frequency of 
maintenance should be determined by:

➤ The frequency of usage
➤ The environment in which the equipment is used

➤ The variety of operations the equipment is used for
➤ The criticality of failure.

If a logbook is provided with the equipment, it should 
be kept up to date and available. Where a logbook is 
not provided with the equipment, the employer does 
not need to provide one although they should develop 
a system for recording maintenance work that has been 
carried out.

Where work equipment involves a specifi c risk (e.g. 
risk of fi re) the employer should restrict the use and 
maintenance of the equipment to those given the task 
to use it. An example of which would be an electrician 
using electrical testing equipment.

In all cases the inspection and testing must be 
carried out by suitably qualifi ed and competent staff. It 
is therefore important that prior to providing any piece 
of work equipment an employer or responsible person 
must consider, plan and take account of the detailed 
arrangements for the safety inspection and planned 
preventive maintenance of any such equipment.

Information, instruction and training
In order to reduce the risks associated with work equip-
ment, all persons, including operatives, supervisors, 
service engineers and cleaners, must be provided with 
adequate information and instruction covering the safe 
use of the work equipment.

The exact level and nature of the information, 
instruction and training provided by an employer will 
obviously be dependent upon the complexity of the 
equipment and the magnitude of the associated risks. 
There are various ways in which the training can be 
delivered, for example:

➤ From the manufacturer/supplier – suppliers or manu-
facturers of work equipment should in all cases pro-
vide some basic safety information as required by 
section 6 of HSWA. In addition they may also provide 
specialist training either on or off site for more com-
plex equipment or tasks, e.g. the servicing of pres-
sure vessels

➤ From the user – it is sometimes the case that larger 
companies will have a training department that will 
ensure that professional and competent trainers 
provide initial and routine information, instruction 
and training to all those who use work equipment

➤ On the job – often training relating to equipment will 
be given on the shop fl oor as part of the supervisory 
process. This may take the form of a competent 
operative talking through the job and directly super-
vising the actions of those receiving the instruction 
and training.

If a piece of work equipment that is not 
intrinsically safe (i.e. spark proof) is installed 
within a potentially fl ammable or explosive 
atmosphere it could cause a fi re or explosion.

In relation to fi re safety it is particularly 
important to ensure that moving parts of 
machinery are subject to planned prevent-
ive maintenance to prevent the equipment 
being a source of ignition.

If a rotating or moving part is not suitably 
lubricated in line the manufacturers’ guid-
ance the machine may be liable to dry out 
(running dry) causing excessive friction. This, 
in turn, creates a source of heat.

This source of heat, if added to the poten-
tial for it to come into contact with contami-
nated lubricant, can increase the potential 
for a fi re, as was the case at Kings Cross 
Underground station where a serious fi re 
started in the escalator.



Introduction to Fire Safety Management

52

Protection against specifi ed hazards
Under PUWER, employers are required to implement 
suitable controls for specifi c risks including the risk of 
fi re or overheating of the work equipment, e.g. excessive 
heat building up as a result of insuffi cient lubrication of a 
moving part.

➤ Protect all persons at risk
➤ Prevent accidental or unintentional reconnection.

In order to isolate work equipment that is involved in a 
fi re the control must be capable of being isolated outside 
the potential fi re danger zone. For example, the emer-
gency isolation for kitchen equipment, such as deep fat 
fryers, ovens, etc., should be located in such a position 
as to enable safe isolation during evacuation.

A permit to work system should be used to support 
isolation procedures for high-risk work equipment (see 
Chapter 6).

3.8 Hazardous substances

Managing hazardous substances in the workplace is an 
important aspect of achieving a reasonable level of fi re 
safety as overprovision or a lack of management of fl am-
mable or reactive chemicals will impact upon the level of 
fi re risk. The supply and use of hazardous substances 
used at work are covered by a number of regulations. 
The most fundamental in terms of the supply chain is the 
Chemicals (Hazard Information and Packaging for Supply) 
Regulations 2002 (CHIP). These regulations require the 
suppliers of any substances to identify the hazards asso-
ciated with the substances they are supplying and classify 
them by hazard type. They must then label the package 
containing the substance (Appendix 3.1 shows an 
example of a label required by CHIP) and provide informa-
tion relating to the hazards to those that they supply the 
chemicals to and to package them safely including:

 1. The name of the substance or preparation
 2. Its chemical composition as regards hazards contents
 3. Hazard classifi cations it holds, e.g. toxic, corrosive, 

etc.

The ACoP relating to PUWER specifi cally 
identifi es examples of hazards that the regu-
lations cover. The ACoP provides an example 
of a risk of overheating or fi re due to: ‘Friction 
(bearing running hot, conveyor belt on 
jammed roller), electric motors burning out, 
thermostat failure, cooling system failure. ’

A fi re risk assessment should therefore 
consider each of these areas as part of the 
primary hazard category in the risk assess-
ment process.

Emergency controls
These regulations require that work equipment is fi tted 
with suitable controls for starting, stopping and emer-
gency stopping, as well as any other controls that may 
be necessary.

Where appropriate, work equipment must be 
provided with a suitable means to isolate it from all its 
sources of energy. The method of isolation will depend 
on the type of energy being isolated and should:

➤ Be clearly identifi ed
➤ Be readily accessible
➤ Ensure complete and positive isolation

Figure 3.10 Isolation switch for gas-fi red kitchen 
equipment Figure 3.11 Hazardous substances in the workplace
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 4. First aid information
 5. Fire fi ghting information
 6. Procedures for dealing with accidental spillage
 7. Handling precautions and storage requirements
 8. Controls necessary during use, and recommended 

personal protection
 9. Physical properties and appearance
10. Stability of the substance or preparation, including 

shelf life
11. Toxicological data, if applicable
12. Known effects on the environment
13. Methods or precautions for the disposal of the 

chemical or by-products
14. Transport information for road and rail systems
15. Legislation which also applies to the substance or 

preparation
16. Other relevant information, e.g. supplier’s contact 

address or number.

It is the duty of the person supplying the substance or 
preparation to supply the relevant data sheet, no later 
than dispatch of the chemical. The data sheet should be 
dated and signifi cant changes in its contents should be 
brought to the attention of the customer up to one year 
from the date of supply.

Once the suppliers of harmful chemicals have classi-
fi ed and packaged them, all employers have duties to 
ensure that the hazards associated with all substances 
harmful to health are adequately controlled. The legisla-
tion requiring employers to control these hazards is the 
Control of Substances Hazardous to Health Regulations 
2002 (COSHH) as amended.

Substances that represent a danger of fi re or 
explosion are described as ‘Dangerous’ substances. The 
storage, handling and transportation of dangerous 
substances in the workplace is controlled by the 
Dangerous Substances and Explosive Atmosphere 
Regulations 2002 (DSEAR) (see Chapter 8).

Comprehensive details of the requirements of CHIP, 
COSHH and DSEAR appear in the summary of legal 
requirements at the back of the book. The following 
paragraphs summarise the key elements of both pieces 
of legislation.

In the case where chemicals present a specifi c 
fi re or explosion-related risk they must be assessed 
by those who intend to use them. The duty to assess 
the risk and explosion risks in respect of dangerous 
substances is placed upon the ‘responsible person’ as 
part of their duties under the RRSFO (see Chapter 14).

3.8.1 The Control of Substances Hazardous to 
Health Regulations 2002 (COSHH) as amended

CHIP specifi cally covers the aspects relating to the sup-
ply of dangerous substances. Once the substances have 

been supplied the responsibility rests with the employer, 
and in the case of the RRFSO to the responsible per-
son. COSHH is the principal legislation that covers the 
ongoing use, transportation, storage and disposal of 
substances hazardous to health.

The COSHH Regulations apply to the following 
classifi cations of substances:

➤ Substances classifi ed by CHIP as very toxic, toxic, 
harmful, corrosive or irritant

➤ Substances assigned a WEL according to EH 40
➤ Other substances that create a hazard to human 

health
➤ Biological agents
➤ Dusts in concentrations great enough to be 

hazardous.

POISION

Figure 3.12 Controlling hazardous substances in the 
workplace

However, it is important to note the COSHH Regulations 
do not apply to the following substances:

➤ Those that only pose physical hazards, e.g. where 
the only hazard is due to fl ammable or explosive 
properties (where DSEAR applies, see Chapter 7)

➤ Those that are covered by other specifi c legislation, 
e.g. lead and asbestos.

Under COSHH, an employer is required to carry out a 
suitable and suffi cient assessment of the risks to the 
health of their employees created by work involving haz-
ardous substances. The assessment must be kept under 
review and any necessary changes made following the 
review. In addition, control measures to reduce the risks 
posed by the substances must also be subject to main-
tenance, e.g. local exhaust ventilation systems (LEV) for 
the removal of fl ammable mixtures from the atmosphere.

Emergency arrangement have to be considered as 
part of the control measures relating to hazardous materi-
als, under the regulations, particularly in relation to fi re 
and explosion. These are detailed elsewhere in this book.
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3.9 The provision of buildings

As part of their responsibilities employers and respon-
sible persons are required to ensure that the workplaces 
under their control are safe and fi t for purpose so far as 
is reasonably practicable.

Whether the building or work facility is owned, 
leased, or used as part of a shared building (e.g. where 
more than one employer occupies a building) those in 
control are obliged to establish formal arrangements for 
the management of all aspects of safety including fi re.

Much depends upon the responsible person and/or 
employer undertaking an assessment of, not only their 
work activities but also the suitability of the building 
or facility to allow them to undertake their operations 
safely. It is true to say that a large proportion of organ-
isations do not undertake suffi ciently rigorous examin-
ation of these areas prior to procuring their facilities.

detailing how equipment operates and its mainte-
nance schedule

➤ Any previously issued fi re certifi cate or conditions of 
licence issued by an enforcing authority

➤ The Health and Safety File as required under the 
Construction (Design and Management) Regulations 
2007 (CDM).

Following the introduction of CDM in 1995 and subse-
quent changes that came into effect in 2007, the require-
ment was established to complete a health and safety 
fi le when undertaking any new building or refurbishment. 
The contents of this fi le are now probably the single 
most important source of information relating to newer 
buildings for those involved in the ongoing management 
of fi re safety.

The main intention of the regulations is aimed at the 
design and management aspects of the project and will 
have the greatest effect at the planning stages. To that 
end the regulations identify certain ‘key parties’ involved 
in a construction project and impose duties upon all of 
them for the safe completion of the project.

These key parties are:

➤ The Client
➤ The Designer
➤ The CDM Coordinator
➤ The Principal Contractor
➤ Other Contractors.

3.9.1 Duties of designers

Designers play a key role in construction projects. 
Contractors have to manage risks on the site, but design-
ers can often eliminate or reduce them at source.

Any designer of a structure or part of a structure 
must:

➤ Advise clients of their duties
➤ Take positive account of health and safety hazards 

during design considerations
➤ Apply principles of prevention during the design 

phase to eliminate, reduce or control hazards
➤ Consider measures that will protect all workers 

if either avoidance or reduction to a safe level is 
possible

➤ Make health and safety information available regard-
ing risks which cannot be designed out

➤ Cooperate with the coordinator and any other 
designers involved

➤ Design the building and its mechanical and engin-
eering services to fully comply with:

 ➤  The functional requirements of the Building 
Regulations which includes the provision of 
adequate fi re safety

When considering undertaking furniture res-
toration in a small section of a multi-occupied 
warehouse the fi re safety impact of introduc-
ing highly combustible materials and highly 
fl ammable chemicals into a warehouse situ-
ation must be assessed.

This assessment will need to draw information from 
a range of sources. Perhaps the most signifi cant sources 
of information relating to the safety of any building 
including the suitability and limitation of its use are:

➤ Operations and maintenance manuals which should 
be provided by those who manage the facilities 

Extract from Dangerous Substances 
and Explosive Atmospheres ACoP:

Certain gases (hydrogen, methane, propane 
etc) are extremely fl ammable and come 
within the scope of DSEAR. However the 
gases themselves can also act as asphyxi-
ants, reducing the quantity of oxygen in the 
workplace to the extent that life can be put 
at risk. As a result, they will also satisfy the 
defi nition of a substance hazardous to health 
for the purposes of COSHH. In these circum-
stances, employers will have duties to control 
the risks from those substances under both 
sets of regulations.
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 ➤  Any relevant British/European standard, e.g. BS 
5839 Part 1/fi re detection and fi re alarm sys-
tems in buildings.

3.9.2 Construction Phase plan

A Construction Phase plan is essentially a collection of 
information about the signifi cant health, safety, environ-
mental and fi re risks of the project. The plan will initially 
be based upon information provided by the client, the 
designer and the coordinator’s own assessment of the 
risks inherent in the project, and will provide the health 
and safety management plan during the construction 
phase.

The initial plan should include:

➤ A general description of the nature of the project 
and intended completion times

➤ Information regarding the existing structure and 
environment. This will include fi re hazard information 
from the client

➤ Details of the organisation for fi re safety manage-
ment and liaison during the project

➤ Details of signifi cant risks which cannot be avoided 
at the design stage and any fi re risks created by the 
design or specifi cation of the structure

➤ Information regarding the overlap with the client’s 
undertaking including the arrangements for fi re 
emergency and any other site rules laid down by the 
client, e.g. smoking policy

➤ Other safety information, e.g. means of escape in 
case of fi re and fi re fi ghting facilities, signage rating 
to the arrangements for highly fl ammable liquids and 
liquefi ed petroleum gases.

This will amount to a list of hazards for which the princi-
pal contractor must develop suitable control measures.

Health and safety fi le
The CDM coordinator has the legal duty under CDM to 
ensure that the health and safety fi le is compiled for the 
completed building and mechanical and electrical serv-
ices, etc. within. The fi le is then handed to the client on 
completion of the project. The client must then ensure 
that the fi le is kept safe and is available for any inter-
ested party in the future.

The purpose of the health and safety fi le is to 
provide all of the relevant details regarding the structure 
and services, etc. within to anyone who in the future 
may be carrying out further construction work, repairs, 
maintenance or refurbishment of the building or facility.

The precise content of the fi le will depend upon the 
nature and complexity of the structure. However, the 
information contained in the fi le will be provided in part 
by the designer and in part by the principal contractor 
and, in reality, it may well be that the bulk of the work in 
compiling the fi le will be done by the principal contractor 
as they will be in fi rst capture of the information.

3.10 Case study

In 1996 the owners of a large chemical plant were pro-
secuted under section 33 of the Health and Safety at Work 
etc. Act 1974 as a result of their failure to comply with 
section 3(1) of HSWA when an employee of the special-
ist contractors, who had been hired to carry out a repair 
to the lining of a tank within the plant, was seriously 
injured as a result of inadequate fi re safety management.

During the case it was heard that acetone was 
ignited by a damaged light bulb.

The plant was shut down for its annual maintenance 
and a small fi rm of specialist contractors was repairing 
the lining of a tank. An employee of the contractors was 
working in the tank by the light of an electric light bulb 
attached to a lead.

Figure 3.13 Designers have a responsibility for the safety 
of all others
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After grinding the damaged area of the lining, the 
employee had to clean it down with acetone before 
applying a fi breglass matting patch with resin. Acetone 
is a volatile liquid that gives off highly fl ammable vapour. 
The acetone was an old paint bucket which he had 
found in a refuse bin. While he was applying the acetone 
with a brush, the light bulb broke. Some of the liquid 
had probably dripped onto it. As the acetone was in an 
open bucket there was a signifi cant amount of vapour in 
the tank.

The broken bulb caused a fl ash fi re as a result of 
which the contractor was badly burned.

The chemical company argued that the specialist 
contractor was in effect responsible in law for the injury 
to their own employee as the work was outside their 
own ‘undertaking’ and that the chemical company had 
in fact undertaken an appropriate level of selection and 
management of contractors and therefore could not be 
held liable.

This was countered by the HSE who argued that an 
employer is responsible for the safety of contractors if 
the contractor is engaged in work as part of the employ-
er’s ‘undertaking’.

On appeal, the court established the precedent that, 
if a company, in the course of its undertaking (which it 
was found in this case), creates a risk to contractors or 
members of the public, it has a duty to reduce those 
risks to the lowest level reasonably practicable. In this 
case, the court found that the chemical company had 
failed to discharge this duty and that they, as well as the 
specialist contractor, were in breach of their duty of care.

The company was fi ned a substantial sum, there was 
also signifi cant and ongoing damage to its corporate 
reputation from such a high profi le case.

In addition, the contractor’s employee was seriously 
injured. This might have been avoided if the company 
had accepted their full responsibility and looked beyond 
its own staff in terms of the application of health and 
safety procedures.

Figure 3.14 Development and fl ow of health and safety fi le
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3.11 Example NEBOSH questions for 
Chapter 3

1. (a)  Outline the benefi ts to an organisation of 
  having a health and safety committee. (4)
 (b)  Outline the reasons why a health and 

safety committee may prove to be 
  ineffective in practice. (8)
 (c)  Identify a range of methods that an 
  employer can use to provide health and 
  safety information directly to individual 
  employees. (8)
2. (a)  Identify the particular requirements of 

regulation 3 of the Management of Health 
  and Safety at Work Regulations 1999 in 
  relation to an employer’s duty to carry out 
  risk assessments. (3)
 (b)  Outline the factors that should be 

considered when selecting individuals to 
assist in carrying out risk assessments 

  in the workplace. (5)

3. List the factors that might be considered when 
assessing the health and safety competence of 

 a contractor. (8)
4. Following a signifi cant increase in accidents, a 

health and safety campaign is to be launched 
within an organisation to encourage safer 
working by employees.

 (a)  Outline how the organisation might ensure 
that the nature of the campaign is effectively 
communicated to, and understood by, 

  employees. (8)
 (b)  Other than poor communication, describe 

the organisational factors that could limit 
  the effectiveness of the campaign. (12)
5. With reference to the Health and Safety 

(Consultation with Employees) Regulations 1996
 (a)  Identify the particular health and safety 

matters on which employers must consult 
  their employees. (4)
 (b)  Outline the entitlements of representatives 

of employee safety who have been elected 
  under the regulations. (4)
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Appendix 3.1 

Figure 3.15 An example of a supply label required by CHIP

Very toxic

P - Benzoquinone SI 2589

Toxic by inhalation and ingestion 
Irritating to respiratory system, 
skin and eyes 
In case of contact seek medical 
advice immediately 
After contact with skin, wash 
immediately with plenty of water 
If you feel unwell seek medical 
advice (show the label if possible)

DL Consultants International Transport

Someother Lane, Sometown, Somecountry, 
Some Telephone number 

Emergency No.  01111 123456

Supplier and 
contact
numbers

Risk
phrases

Chemical Reg. No

Product
name

Hazard
classification

The size of the label is dictated by the regulations 
to prevent the suppliers from having tiny, invisible 
labels on large barrels full of toxic substances. 
On the other hand, a large label would be imprac-
ticable on a small bottle of oven cleaner, for 
example.

The requirements are as follows:

Less than 3 litres : label at least 52 � 74 mm
3–50 litres : label at least 74 � 105 mm
50–500 litres : label at least 105 � 148 mm
More than 500 litres : label at least 148 � 210 mm
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4.1 Introduction

The culture of an organisation is said to have a signifi -
cant impact upon performance. Organisational culture 
is manifested in behaviours and attitudes of both work-
force and management. Often diffi cult to defi ne and 
measure it is widely accepted that the prevailing culture 
within an organisation is an important factor in order to 
achieve successful management of any safety issues.

The ‘safety culture’ of an organisation is a concept 
that describes the attitudes and beliefs of an organ-
isation in terms of its safety performance. It must be 
recognised that the so-called safety culture within which 
a company operates is driven by the pervading culture 
within the wider organisation. The safety culture will 
impact upon the effectiveness of all safety functions 
including the management of fi re safety matters.

This chapter explores safety culture and examines 
key factors that affect the culture, both positive and 
negative, in order to understand how better to manage 
both general safety and fi re safety within the workplace.

4.2 The concept of safety culture and its 
various components

4.2.1 Defi ning safety culture

In terms of safety culture, there is a range of defi nitions 
cited by public enquires and research bodies. These 
defi nitions invariably cite poor management control as a 
key factor leading directly to serious accidents or disas-
ters. For example, the absence of a safety culture is said 
to have played a major part in the nuclear reactor disas-
ter at Chernobyl in 1986.

The team in control of the reactor, being infl uenced 
by the need to complete an unusual test quickly, removed 
layer after layer of the safety controls – introduced 
to keep them safe – in order to carry out a test. This 
resulted in the reactor being operated under conditions 
which gave rise to serious instability in the reactor, result-
ing in the disaster.

The subsequent enquiry found that ‘the control team 
operated in a managerial culture that failed to discour-
age the taking of risks where other priorities intervened, 
e.g. the need to complete the test quickly’.

In order to be truly effective in the management of 
fi re or health and safety, the organisation must develop 
what has become known as a positive safety culture 
based on proactive management of safety issues.

4Safety culture

This chapter discusses the following key 
elements: 

➤ The concept of safety culture and its vari-
ous components

➤ How to assist in the development of a posi-
tive safety culture within an organisation

➤ Factors promoting a negative culture
➤ External infl uences on safety standards
➤ Internal infl uences on safety standards
➤ Human factors
➤ Human error
➤ Affecting cultural change.



Introduction to Fire Safety Management

60

A number of studies carried out by the HSE have 
shown that signifi cant numbers of major injury and fatal 
accidents could have been prevented by positive action 
by management.

These studies established that in the order of 70% 
of fatal accidents in construction and maintenance 
activities could have been prevented by direct, positive, 
management action.

The studies emphasise the critical role of the organ-
isation in establishing a robust health and safety culture 
and a safety management system aimed at prevent-
ing human error, as well as establishing the ‘hardware’ 
controls for health and safety.

In the fi eld of safety management, the most widely 
used defi nition of culture is that suggested by the 
Advisory Committee on the Safety of Nuclear Installations. 
This defi nition was used to shape the guidance given by 
the HSE in its guidance HSG65 ‘Successful health and 
safety management’:

The investigation into safety climate argued that 
there were fi ve drivers for a positive safety climate:

Leadership
Whereby senior managers provide a demonstration of 
safety as having a high status in the organisation by 
providing:

➤ An adequate budget and resources for managing 
safety (including safety specialists)

➤ Opportunities for effective safety communication
➤ Training and support to personnel
➤ High visibility of management’s commitment to safety
➤ Effective safety management systems led by a stra-

tegic level safety management team.

Communication
Whereby there are effective:

➤ Channels for top-down, bottom-up and horizontal 
communication on safety matters

➤ Systems for reporting safety issues
➤ Transfer of information between individuals, depart-

ments and teams.

Involvement of staff
Effective employee participation should be supported 
with good systems and training, and allow employees to 
be responsible personally for areas of safety.

The existence of a learning culture
Whereby systems are in place that allow:

➤ Employees to contribute ideas for improvement in 
procedures

➤ Effective analysis of incidents, and good communi-
cations of the outcomes.

The existence of a just culture
Organisations with a blame culture overemphasise indi-
vidual blame for human error, at the expense of correcting 
defective systems. Blame allocates fault and responsibil-
ity to the individual making the error, rather than to the 
system, organisation or management process.

To reduce the impact of a blame culture organisa-
tions should:

➤ Promote accountability
➤ Understand the mechanism of human error
➤ Demonstrate care and concern towards employees
➤ Maintain confi dentiality
➤ Enable employees to feel that they are able to report 

problems without fear of reprisal.

The safety culture of an organisation is 
the product of individual and group val-
ues, attitudes, perceptions, competencies 
and patterns of behaviour that determine 
the commitment to, and the style and profi -
ciency of, an organisation’s health and safety 
management.

Organisations with a positive safety cul-
ture are characterised by communications 
founded on mutual trust, by shared per-
ceptions of the importance of safety and 
by confi dence in the effi cacy of preventive 
measures.

The term safety climate is used to refer to psycho-
logical characteristics of employees, in other words the 
way that people feel about the safety culture within an 
organisation. An investigation into safety culture by the 
HSE into the two major rail crashes in 2000 and 2001 
concluded that the safety climate within an organisa-
tion is an expression of the values, attitudes and per-
ceptions of employees with regard to safety within an 
organisation.

So it can be seen that the safety climate of an 
organisation is an important infl uence on its overall 
safety culture. If employees’ own values, attitudes and 
perceptions do not motivate them to support and/or 
comply with safety rules the safety culture will be a 
negative one.
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There are various ‘safety climate’ assessment tools avail-
able which allow employers and responsible persons to 
assess the state of their safety culture. These normally 
take the form of staff questionnaires which can be used 
along with tangible indicators of safety culture (see 4.3 
below).

4.2.2 The benefi ts of a positive safety culture

The importance of creating a positive safety culture can-
not be overstated. In extreme cases a positive safety 
culture can make the difference between the success or 
failure of an organisation’s survival.

individual losses will be minimised. Table 4.1 summarises 
some of the more obvious benefi ts of a positive safety 
culture, for both the organisation as a whole and the indi-
viduals working within it.

4.3 Tangible indicators of safety culture

It is never simple to discern the state of the safety cul-
ture within organisations. Some say that one can get a 
‘feel’ for a positive or negative safety culture by visiting 
the workplace or in some cases reviewing the products 
or documentation of an organisation. These subjective 
assessments are of limited value and rarely allow the situ-
ation at any one time to be quantifi ed, e.g. is the safety 
culture worse now than it was last year?

Without quantifi able measures safety culture (as is 
the case with all aspects of an organisation) cannot be 
effectively managed. It is therefore vital for managers 
to have some idea of the culture within their organisa-
tions. Moreover, safety culture is critical to the success 
or failure of risk management within an organisation; it is 
important to attempt to understand whether the safety 
culture is working for or against the aims of manage-
ment. Quantifi able data is available to assist managers 
assess the safety culture, from the following indicators:

➤ Accident/incident occurrence and reporting rates
➤ Sickness and absenteeism
➤ Staff turnover
➤ Compliance with safety rules
➤ Complaints
➤ Output quality
➤ Staff involvement.

When attempting to determine the nature of an organisa-
tion’s safety culture, is it vital not to draw too fi rm a con-
clusion from one single indicator. Astute managers will 
recognise that there are a number of variable factors that 
may infl uence any one of the indicators. More confi dence 
can be placed in conclusions that are drawn from a clus-
ter of indicators, tending to suggest a similar picture.

4.3.1 Accident/incident occurrence and 
reporting rates

The most obvious implication to draw from accident/
incident rates or the number of fi res or false alarms is 
that if they are going up period on period it is likely that 
there is a negative culture. However, it is important to 
consider, not only the numbers of these safety events, 
but also the seriousness of the outcomes. If it is the 
case that there are many reports of personal injury acci-
dents but the injuries sustained are negligible, it may 

In his report on the Ladbroke Grove rail 
enquiry Lord Cullen stated: ‘A key factor in 
the industry is the prevailing culture, of which 
safety culture is an integral part. There is a 
clear link between good safety and good 
business’. He then went on to quote in sub-
mission of the HSE: ‘. . . the need for a posi-
tive safety culture is the most fundamental 
brought before the Inquiry’.

If an organisation can create and sustain a positive safety 
culture each and every member of staff will be compe-
tent and committed to work safely, and business and 

Benefi ts to the  Less time lost through accidents
organisation Reduced risk of civil claims for 
 compensation
 Reduced risk of enforcement action
 Enhanced company image
 Greater effi ciency
 Less production downtime
 Minimised insurance premiums
  Having a competent and committed 

workforce
Making better quality decisions as a result 
of involving the workforce

Benefi ts to the  Less risk of injury
individual Less risk to work-related ill health
 Less risk of work-related stress
  Increased chances of continued 

employment
Working for a competent and committed 
team with competent and committed 
management
Being clear and confi dent about what is 
expected from management
Increased job satisfaction from being 
empowered to contribute to safety 
management

Table 4.1 The benefi ts of a positive safety culture
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well indicate a positive culture in that staff are motivated 
to report minor incidents because they believe manage-
ment will take some action to improve safety. Conversely 
minor accidents may be reported in order to fl ood man-
agement with paperwork or frustrate, or express disap-
proval of, the introduction of new equipment or work 
practices.

As with all other indicators, caution must be used to 
draw too fi rm a conclusion from this important but single 
indicator.

Managers will normally take comfort if in general the 
accident/incident rates are in ratios that would normally 
be expected, there are few serious injuries and the 
rate of injuries maintains a downward trend – as would 
reports from employees highlighting fi re safety issues, 
making a positive contribution to the management of fi re 
risk in the workplace.

4.3.2 Sickness and absenteeism rates

Sickness and absenteeism rates are often used in an 
attempt to draw conclusions about workplace culture for 
two reasons. First, they are easy to quantify and second, 
there appears to be a logical co-relationship between an 
absence from and a lack of desire to work.

In addition to the numbers of days lost through 
sickness and absenteeism, it is equally pertinent to 
examine the nature of the sickness or absence in terms 
of the duration of absences, the timing of absences 
through the calendar or work cycle and the reasons 
given for absence.

Absenteeism rates can also be affected by contract-
ual conditions of work, for example it is a recognised 
phenomenon that public service workers have signifi -
cantly higher absenteeism rates than their private sector 
counterparts.

Nevertheless sickness and absenteeism rates are 
seen as a reliable indictor of the levels of motivation 
and commitment to work. Job roles that provide little 
satisfaction for the employee will often experience high 
levels of sickness.

4.3.3 Staff turnover

Again, staff turnover is often quoted as a good indica-
tor of organisational culture, but again caution must be 
exercised when drawing inferences about the culture 
in a particular organisation. In general it is thought that 
the more positive a safety culture in an organisation the 
greater the feelings of loyalty among the staff and there-
fore the less the turnover. There are, however, a number 
of factors that affect staff turnover that have little rela-
tionship with safety culture, including:

➤ Industry norms
➤ Remuneration packages of competitors
➤ Life/work balance issues for the individual
➤ Personal career aspirations.

4.3.4 Compliance with safety rules

An examination of the degree to which safety rules are 
applied or breached at work gives a good indication of 
the effectiveness of the safety culture. This is because 
almost all factors that affect the implementation of 
safety rules are in the direct control of the management. 
Therefore it is possible to draw reasonable inferences 
from an analysis of breaches of safety rules.

With a positive safety culture at work, individuals will 
be aware of the rules, have suffi cient physical resources, 
time and competence to apply them and be motivated 
to do so.

Active monitoring systems (see Chapter 6) will enable 
instances of breaches in safety rules. Particularly effective 
formal active monitoring systems include safety tours, 
inspections and workplace audits. Less formal but none 
the less relevant are those occasions when observing 
behaviour in the workplace occurs as a result of visiting 
the workplace for other reasons, for example quality 
control or welfare.

Fire doors wedged open, bad housekeeping and 
breaches of security arrangements that are identifi ed 
during active monitoring will provide a good indication 
that routine fi re safety management is poor.

4.3.5 Complaints

The level of complaints in a workplace can be indica-
tive of a dissatisfi ed workforce. Dissatisfi ed workers 
are not motivated to comply with any management sys-
tems. Again it is a fairly good indicator of the state of 

Figure 4.1 Downward trend of accidents at work
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the culture because if there is dissatisfaction within the 
workplace it is likely that it is as a result of the actions or 
omissions of management.

However, a complete absence of complaints from 
the workforce may indicate a atmosphere of fear or 
uncertainty. A workforce that is competent and confi dent 
of management’s ability to respond positively to issues 
raised will result from a positive culture.

Managers need to analyse the levels and nature of 
complaints with some caution in order to get a feel as to 
whether they are a positive or negative indicator.

4.3.6 Output quality

In organisations that produce either goods or services, 
quality of the output is fundamental to business success. 
Poor output quality can be indicative of a poor safety 
quality. If poor output quality demonstrates low levels of 
management control, and if quality control management 
is poor, it is likely that management is poor across the 
organisation thus having a direct bearing upon safety. 
Poor management will adversely affect employees’ 
motivation. Employees that are not motivated are likely 
to take less care of the outputs from their work and so 
the cycle continues.

4.3.7 Staff involvement

The degree to which staff are willing to become involved 
in non-core or social aspects of the work may pro-
vide management with a useful insight into the state of 
workplace culture. Among the activities for which quan-
titative data can be made available are:

➤ Suggestion schemes
➤ Work committees
➤ Social activities
➤ Response to attitude surveys.

4.4 How to assist in the development of 
a positive safety culture within an 
organisation

While the guidance contained in current fi re safety docu-
mentation is a little sparse on fi re safety culture, the HSE 
describe in their guidance document HSG65 – ‘Effective 
health and safety management’ that there are four build-
ing blocks to an effective safety culture. The blocks are 
often classifi ed as the ‘four Cs’ of control, cooperation, 
communication and competence. The following sections 
discuss these four Cs:

➤ Control – the methods by which an organisation 
controls its safety performance

➤ Cooperation – the means that an organisation will 
secure the cooperation between individuals, safety 
representatives and groups

➤ Communication – the methods by which the organ-
isation will communicate in, through and out of, the 
organisation

➤ Competence – the means by which the organisation 
manages the competency levels of individuals and 
teams.

4.4.1 Control

Establishing and maintaining control is fundamental to 
all management activities.

Control over safety management starts by allocating 
clear and unequivocal roles and responsibilities through-
out an organisation. The roles and responsibilities will 
be formalised in the safety policy (see Chapter 2) and 
will enable all those with responsibilities to be clear as 
to what is expected of them, together with the level of 
resources at their disposal and the degree of authority 
they have to act and/or make decisions.

In addition to allocating clear roles and responsibil-
ities, it is equally important to ensure that individuals and 
teams are made accountable for their performance. This 
is not to say that there need be an inappropriate level 
of oppressive monitoring or supervision, but rather a 
system whereby the individuals are aware that they will 
be required to account for the way in which they have 
discharged their responsibilities.

Without ensuring individuals are accountable for their 
action the exercise of allocating roles and responsibilities 
is merely academic. Management systems that are used 
to ensure individual and team safety accountabilities 
include:

➤ Written job description that contains reference to 
safety responsibilities and objectives

➤ Job appraisal and performance review systems that 
measure and reward good safety performance

➤ Systems that deal with failures and that identify a 
range of actions that can be taken to rectify the fail-
ures. (This is often achieved through the normal dis-
cipline arrangements of the organisation.)

Once roles, responsibilities and accountabilities have 
been established, it is then necessary to set some key 
safety objectives both for the organisation as a whole, 
and where appropriate for individual members of staff. 
For example, a company may wish to adopt a measured 
reduction of unwanted fi re alarm actuations and may do 
so by linking the reduction of false alarms to a mainten-
ance engineer’s bonus pay scheme.

Safety objectives need to be ‘SMART’ and 
supported by plans that will identify both key milestones 
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towards achieving the targets and the resources 
necessary to achieve the objectives.

It is important to set such objectives for individuals 
and teams because it helps to provide the organisational 
impetus necessary to continue to improve workplace 
safety. In management terms it is often observed that 
‘what gets measured gets done’, so for an organisation 
striving to achieve improvements in safety, clear safety 
objectives must be established and monitored.

Finally management must retain effective control 
by monitoring and supporting the implementation of the 
plans and ensuring that the objectives are achieved, or 
when circumstances dictate, reviewed and revised. The 
credibility of the whole system of management control 
will be undermined if unrealistic or no longer relevant 
safety objectives remain current at a time when they 
should have been modifi ed.

An important aspect of maintaining effective manage-
ment control of safety is dealing with non-compliance 
of safety rules. For example, if an individual infers with 
something provided for safety or a line manager fails to 
correct an unsafe act, such as wedging open a fi re door 
or blocking a fi re escape route, the organisation must 
respond in a way that secures the future compliance by 
the individual. A positive management response will send 
a message throughout the organisation which reinforces 
the safety culture.

4.4.2 Cooperation

A positive safety culture can only be built in an atmos-
phere of true cooperation where management and staff 
work together in a partnership to establish and pursue 
safety objectives. In order to support a positive safety 
culture, it is crucial that employees are involved in deci-
sions that affect safety performance. Staff will not be fully 

committed to safety targets or safe procedures if they 
are presented with them as a ‘fait accompli’. It is there-
fore necessary to ensure that staff are involved as early 
as possible in the planning process. It is often observed 
that there is no cooperation without consultation.

Employers have a legal duty to consult with employ-
ees (see Chapter 1), for example employers must consult 
their safety representatives when making arrangements 
to secure competent health and safety advice. However, 
successful organisations are prepared to go much 
further than meeting the minimum statutory obligations. 
They will actively encourage employees to become 
involved in setting targets and assisting the organisation 
in problem solving. In the best cases, safety representa-
tives are trained alongside management, which enables 
the development of a shared understanding of the 
issues, which in turn provides common ground on which 
to continually improve the safety performance of the 
organisation.

Once trained employees’ representatives and other 
members of staff will be able to, and should be encour-
aged to, become involved in a range of safety critical 
issues including, for example:

➤ Conducting and reviewing risk assessments
➤ Reviewing the procurement of new work equipment
➤ Developing and introducing safe systems of work or 

other procedures
➤ Carrying out workplace safely inspections and 

audits.

It is often the case that when an organisation fi rst begins 
to actively seek the cooperation of their staff there is a 
potential for confl ict. This arises, in part, due to manag-
ers feeling challenged by staff who will be able to iden-
tify failings in management systems. For example, an 
employee who has received training relating to conduct-
ing a fi re risk assessment will undoubtedly be able to 
highlight where risk control systems should be improved. 
The potential for confl ict will soon reduce as mutual 
trust is developed between all parties. The benefi ts of 
the resultant cooperation will not only have a signifi cant 
impact upon the safety performance of the organisation 
but also assist in enhancing the quality of management 
decision making.

4.4.3 Communication

Successful organisations have an effective communi-
cation strategy, which in turn enhances and improves 
the pervading safety culture. In its guidance HSG65 
(successful health and safety management) the HSE 
propose that effective communication within an organi-
sation relies on the management of information; coming 
in, fl owing within and leaving the organisation.Figure 4.2 Cooperation – the key to success
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Communication is defi ned as:

The imparting, conveying, sharing and 
exchange of ideas, knowledge and 
information.

taking part in fi re safety tours of the workplace, chairing 
safety committee meetings, being actively involved in 
safety event investigations and responding positively to 
suggestions made by staff.

As important as the visible behaviour of senior 
managers is the information that is communicated in 
writing. In many cases there is a legal duty to produce 
written documentation, for example there is a require-
ment to have a written health and safety policy and 
written records of the signifi cant fi ndings of fi re risk 
assessments (see Chapters 1 and 2). What is absolutely 
crucial is that written communication is clear, concise 
and understood by those it is provided for.

Examples of the range of written 
communication:

➤ Policy documents
➤ Notices
➤ Posters
➤ Newsletters
➤ Electronic information via e-mails or 

intranet
➤ Handouts at training programmes.

In addition to formal written policies, success-
ful organisations will use a range of other media to 
communicate the safety information. The information 
may be supported with photographs, diagrams and 
cartoons. It will also be provided at strategic locations in 
the workplace that is convenient to view and be provided 
in a language that will be understood in the workplace. 
The language used in some cases will be other than 
English, particularly when the workforce is composed of 
differing nationalities. Written communication may also 
need to use the relevant vernacular to gain acceptance 
and understanding of the target work group.

A key component, for instance, with regard to 
communicating fi re safety arrangements is the need 
to provide safety signage to direct people along an 
emergency escape route. In this case the written 
communication takes the form of internationally 
recognised pictograms.

The provision of some very specifi c information for 
employees is required by current UK legislation (see 
‘Summary of key legal requirements’ at the rear of the 
book). The main requirement is for the employer to 
display prominently an approved poster or to issue each 
employee with a leafl et.

The poster and the leafl et contain the relevant 
information relating to the HSWA, and providing the 
name and contact address of the relevant enforcing 

Inputs
The fi rst step of effective safety management is to formu-
late policy. It is vital for good sources of information to be 
readily available and to be used when developing safety 
policies and practices. This can only be achieved if an 
organisation monitors the changes of health and safety 
legislation together with any associated guidance; devel-
opments in technology that are relevant to risk control 
systems; and the application of good management prac-
tices that have been demonstrated to enhance safety 
performance.

Internal fl ow of information
The type of information that has to be communicated 
internally includes:

➤ The health and safety policy and practices
➤ The level of commitment by senior management 

to the policy and its implementation
➤ What the safety objectives are and how they are to 

be achieved
➤ How performance is to be measured and the out-

come of that measurement
➤ The outcome of the investigation of any safety 

events including fi re incidents and personal injury 
accidents or near misses and false alarms.

There is a wide range of methods for communicating 
safety information within an organisation. Successful 
managers will adopt suffi cient methods to ensure that 
safety information is widely known and understood. 
Key to effective internal communication is the visible 
behaviour of senior managers; the quality of written 
information and face to face discussion.

Managers will need to lead by example, for instance 
if there is a requirement for fi re doors to be closed in 
specifi ed locations on site, senior managers will always 
be seen closing them. Similarly if the policy of the 
organisation is to encourage the active participation of 
employees the senior managers’ behaviour will refl ect 
that policy in their dealings with staff.

Senior managers will also take an active interest in 
safety matters and be directly involved in, for example, 

Figure 4.3 Diagram of effective organisational communi-
cations

Inputs Internal flow Outputs
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only the technical content, but also the more subtle 
messages relating to the importance of the informa-
tion and the people it is being communicated to. The 
opportunities to reinforce safety messages in this way 
are extremely valuable, as they will often allow for the 
fl ow of information in a number of directions, e.g. from 
shop fl oor to stores, and from sales to management. 
Face-to-face communication will also reinforce the 
successful organisation’s ethos of employee involvement 
at all levels which directly affects the safety culture.

Figure 4.5 Health and safety poster

Examples of opportunities to achieve all the 
benefi ts of effective face-to-face communi-
cation of safety information include:

➤ Safety tours and inspections
➤ Team briefi ngs
➤ Management meetings
➤ Tool box talks by supervisors
➤ Problem-solving workshops
➤ Appraisal interviews.

A common problem with face-to-face communication 
results from the communicator simply passing the mes-
sage without stopping to check that it has been received 
and understood. This can result in confusion and inevit-
able confl ict where the communicator thinks that they 
have passed the message, the receiver thinks that they 
have received the message but the message has been 
confused in the processing stage. To avoid the harmful 
effects of misinformation it is useful to build in a feed-
back loop, where the person receiving the information 
explains what he/she has understood.

Outputs
It is necessary for safety information to be communicated 
to external bodies. For example, certain specifi ed work-
related injuries, diseases and dangerous occurrences 
must be notifi ed to the enforcers as soon as practicable 
after they occur (see Chapter 12). Other information relat-
ing to the safety performance of an organisation will need 
to be provided to insurance companies and potential cus-
tomers. In the public services, information has to be pro-
vided to governing bodies or other government agencies 
responsible for monitoring public sector performance.

It is a requirement of current UK legislation that 
employers ensure that they make arrangements with 
external services, in particular with regard to fi rst aid, 

Figure 4.4 Typical example of a fi re alarm call point notice

authority and the local offi ce of the Employment Medical 
Advisory Service (EMAS).

In addition to written material, the fl ow of informa-
tion within an organisation is supported by face-to-face 
communication. Face-to-face communication is said to 
be a ‘rich’ source of information, in that it conveys not 
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emergency medical care and rescue work. It is therefore 
necessary to communicate with those external bodies 
that will provide assistance in the case of emergencies 
including the police, fi re and ambulance services.

Further examples of information that should be 
communicated outside an organisation include:

➤ Details contained within the health and safety fi le 
produced upon completion of construction oper-
ations under CDM

➤ Hazards associated with a particular site, e.g. chem-
ical or biological risks

➤ Environmental management systems including facil-
ities for hazardous waste disposal

➤ Emergency procedure for visitors and contractors
➤ Hazard information to prospective customers as 

part of the supply chain management.

Again, a variety of media is used when communicating 
information to external parties. Increasingly the use of 
electronic communication technology is simplifying and 
accelerating the fl ow of information. An obvious dis-
advantage of the level of use of electronic media is the 
possibility of information overload, where safety critical 
issues can be lost in a plethora of trivial information.

4.4.4 Competence

Competence is the fundamental requirement to allow 
any task to be completed safely. A number of defi ning 
safety and employment bodies have attempted to pro-
vide a succinct defi nition of the term competence.

Safety competence can therefore be described as 
being a combination of knowledge, skills and experience 
that ensures roles are fulfi lled and tasks completed with 
due regard to the hazards involved and the risk control 
measures necessary to achieve the required levels of 
safety. The RRFSO also adds the term ‘other qualities’ 
without giving an indication of what they are referring to.

Competence gives confi dence to those who have 
it and ensures that policies will be developed and 
implemented effectively by all those having responsibil-
ity for safety in the workplace.

It follows that the competence of the most senior 
manager is as relevant to shop fl oor safety as the 
competence of the contract cleaner. Each has a different 
but nonetheless vital role to play in the control of risk.

Each needs to have an adequate level of knowledge, 
skill and experience to enable them to do what is 
necessary to make the workplace safe. The senior buyer 
may be responsible to ensure, for example, the provision 
of safe work equipment, whereas the contract cleaner is 
responsible for ensuring the waste by-products of the 
equipment do not present a fi re hazard. Each must be 
able to recognise what needs to be done and each must 
have the necessary skills to play their part effectively.

Examples of defi nitions of competence:

The ability to perform the activities within 
an occupation or function to the stand-
ards expected in employment (Manpower 
Services Commission 1991).

The ability to use knowledge, understand-
ing, practical and thinking skills to perform 
effectively to the national standards expected 
in employment (DfEE 1998).

Individual competence may be affected by 
the following factors:

➤  The ability to acquire knowledge or 
develop skills

➤  Mental approach (e.g. powers of con-
centration, maturity, motivation)

➤  The ability to apply existing knowledge 
and ‘common sense’

➤  Skills acquired through experience, 
instruction, or training

➤  The physical ability to develop work skills.

Organisations that effectively manage safety need, as 
a minimum, to monitor levels of competence at various 
times and will normally have formal arrangements for 
measuring competence on the following occasions:

➤ On recruitment of employees
➤ On promoting and internal transfer of staff
➤ Prior to engaging contractors
➤ The introduction of new:
 ➤ Work equipment
 ➤ Procedures
 ➤ Working routine
➤ To assess training needs
➤ To assess training effectiveness
➤ When investigating incidents and accidents.

The Department of Employment defi ne training as:

The systematic development of attitude, 
knowledge and skill patterns required by an 
individual to perform adequately a given task 
or job.



The use of the term ‘systematic training’ means the 
training must be designed and planned so as to ensure 
the employee has the necessary information and skills to 
deal with workplace risks. The training should be struc-
tured and delivered by people competent to do so.

Safety training may be incorporated into routine 
skills training, or may be delivered as a separate training 
programme; the main objectives should be:

➤ To provide necessary safety skills and information to 
the workforce

➤ To support the safety culture within the organisation
➤ To ensure the success of any safety programmes 

and support the safety management system
➤ To ensure compliance with risk control strategies, 

e.g. fi re wardens training to assist in the safe evacu-
ation of a building.

All health and safety training (including fi re safety train-
ing) must be provided for all employees relevant to their 
duties and responsibilities, and the training programme 
must include temporary or short-term employees as well 
as permanent staff. The training should take place dur-
ing working hours. Where this is outside of normal work-
ing hours it must be treated as an extension of working 
hours, i.e. it should be considered as overtime.

Training is not a ‘one-off’ activity; to be effective it 
is conducted systematically throughout an organisation 
and is cyclical in nature.

Training needs analysis
The specifi c requirement for training will vary between 
organisations and between departments or sections 

The main benefi ts gained through systematic 
training cycle include:

➤  Trained employees will understand the 
risks they face and the necessary risk 
control procedures, reducing accidents 
and increasing effi ciency

➤  Legal obligations will be met, reducing 
the likelihood of claims or enforcement 
action

➤  Employee morale and teamwork should 
improve, increasing job satisfaction

➤  Attitudes to safety should improve, sup-
porting the safety culture

➤  Management time spent dealing with 
non-compliance issues and investigating 
accidents/incidents will be reduced

➤  The workforce will be more fl exible and 
responsive to safety initiatives.
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within the organisation. A detailed analysis of ‘training 
needs’ is required in order to determine:

➤ What training is necessary to meet the needs of the 
task and the individual, e.g. safety procedures, skills 
training, supervisory/management training, etc.

➤ When the training will be needed – short-, medium- 
and long-term training requirements

➤ Where the training is best conducted, e.g. on or off 
the job

➤ How the training will be delivered – the precise for-
mat of the training

➤ Who will require the training – taking note of any 
specifi c individual requirements

➤ The standard of performance required on comple-
tion of the training.

The training needs analysis forms part of a systematic 
approach to the management of training.

Appendix 4.1 provides a diagrammatic representation 
of a systems approach to training which illustrates the 
role that the training needs analysis plays in the overall 
management of competence in an organisation.

Getting the message across
Whenever a training programme is developed, it should 
be borne in mind that people undergoing training will 
remember the information at a different rate depending 
upon their personal learning preferences. The way the 
information is presented also has a signifi cant bearing Figure 4.6 Training for safety – a typical training cycle
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on how much people will remember. As a guide people 
will generally remember at the following rates:

➤ 10% of what they READ – notes, handouts, etc.
➤ 20% of what they HEAR – audio presentations
➤ 30% of what they SEE – pictures/diagrams
➤ 50% of what they SEE and HEAR – audio-visual 

presentations
➤ 70% of what they SAY – case studies and feedback
➤ 90% of what they SAY and DO – role play and 

simulation.

Safety training
As stated above, the specifi c needs for training within 
an organisation will vary greatly. However, the common 
types of training having relevance to safety are:

➤ Induction training
➤ Job or skills training
➤ Refresher or continuation training
➤ Remedial or corrective training, e.g. on identifi cation 

of non-compliance with procedures.

Induction training
Statistics show that signifi cant numbers of accidents 
occur to people within a relatively short time after enter-
ing new workplaces, either on initial induction or on job 
transfer. Induction training is, therefore, vital to enable a 
person to quickly and effi ciently fi t into the work environ-
ment. It should provide the employee with the informa-
tion they need in order to act safely during the fi rst few 
days on the job and to carry out their tasks without cre-
ating risks to themselves or their colleagues. The training 
will also assist in the employer and employee integration 
process and reduce damage to equipment or premises 
due to ignorance.

The common areas covered during induction training 
may include:

➤ The safety rules and procedures as defi ned in the 
safety policy

➤ The responsibilities for health and safety in the 
organisation, including their own responsibilities

➤ The reporting procedures for hazards, accidents, 
near-miss situations, etc.

➤ The major hazards on site which may affect their 
safety

➤ Safety monitoring procedures in operation
➤ The access, egress and safe travel within the work 

areas
➤ Areas they should not enter, or where specifi c add-

itional safety controls or training are required
➤ Who they report to and who will oversee their initial 

training and introduction to the workplace
➤ The availability and location of facilities, e.g. toilets, 

hygiene facilities, fi rst aid, etc.
➤ The personal and occupational hygiene requirements
➤ The personal protective equipment available and 

how it should be used and maintained
➤ The emergency procedures, such as fi re, evacuation 

and rescue, including the location and operation of 
emergency alarms and refuges

➤ The person who will take control of emergency situ-
ations in their work area, e.g. local fi re wardens

➤ The terminology used in the workplace, especially 
any verbal ‘shorthand’ used.

It is likely that a new employee, especially a young per-
son, entering the workplace will be unable to assimilate 
all of the relevant information on day one or in a single 
training session.

The training programme should be planned, where 
necessary, to take account of this and may require the 
training to be delivered in stages, with reinforcement and 
feedback sessions to confi rm the learning.

Job or skills training
The relevant safety topics should be included in any 
job or skills training required and the training provided 
should be based on task analysis. Inclusion of safety 
issues at this stage reinforces the importance and com-
mitment attached to safety by the organisation.

Again, the training content will vary greatly; however, 
the common topics may include:

➤ Legal responsibilities
➤ Site-wide safety rules and practices
➤ Specifi c practices for both on and off the job safety
➤ Current workplace procedures and codes of prac-

tice relevant to the task
Figure 4.7 Safety training is conducted on a variety of 
occasions
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➤ Housekeeping requirements and how to achieve 
acceptable standards

➤ The meaning of safety signs and workplace notices
➤ Relevant operating manuals, checklists, forms and 

necessary records
➤ Manual handling techniques
➤ The procedure for the supply, use, maintenance and 

replacement of personal protective equipment
➤ Correct operation of machinery, tools and equipment
➤ Their role during emergency situations, including the 

use of fi re fi ghting and other emergency equipment
➤ First aid procedures and skills
➤ Accident/incident and workplace hazard reporting 

procedures
➤ The objectives of the accident investigation 

procedure
➤ How to contribute to safety committee meetings.

Specifi c fi re safety-related training for key post holders 
such as the ‘responsible person’, fi re wardens and fi re 
incident controllers is also required (see Chapter 10).

Refresher or continuation training
The organisation may need to develop a programme of 
refresher training to reinforce the original training mes-
sage and to introduce specifi c training, or information, 
regarding any changes which may have occurred since 
the original training was delivered.

The subject areas covered will, again, vary depend-
ing on circumstances but will include the relevant aspects 
of the original training, plus any relevant new topics 
necessary.

Refresher and continuation training will also need to 
be provided on those occasions when there have been 
signifi cant changes to:

➤ Individual responsibilities
➤ Work equipment
➤ Technologies employed
➤ Safe systems of work.

Remedial or corrective training
Where specifi c non-compliance issues are identifi ed in 
the workplace, e.g. the unauthorised discharging of fi re 
extinguishers, the employer should introduce measures 
to rectify the situation. This may include the need for 
training to reinforce the original training message or to 
introduce new procedures.

Such training may be a general requirement across 
the whole workforce or may only concern specifi c 
groups or individuals. The training must be handled very 
carefully in order to avoid, as much as possible, alienat-
ing individuals or causing them undue embarrassment.

The form and content of the training will depend 
on the desired training objective, but will contain the 
relevant elements as described above.

Training records and certifi cates of training 
achievement
In some circumstances the maintenance of training 
records and the provision of training certifi cates is a 
requirement, for instance for fi re wardens or forklift truck 
operators. Where this is not the case the employer will 
need to develop records and suitable certifi cation in sup-
port of the training. The benefi ts of providing some form 
of certifi cation for training that has been received include:

➤ The organisation and the individual are able to dem-
onstrate they have set and achieved specifi c levels 
of performance

➤ The organisation is better able to demonstrate com-
petence to outside agencies, such as the fi re author-
ity and HSE or client organisations

➤ The award of a certifi cate often provides a degree of 
status and achievement (and therefore motivation) 
to the employees

➤ Management can exclude employees not in posses-
sion of certifi cation from certain activities, thereby 
enhancing operational control

➤ They allow for periodic training reviews and the 
structuring of refresher training.

Figure 4.8 Recognising training achievements

Fire safety training
Like all training the scope and depth of fi re safety train-
ing will depend upon the nature and role of the individual 
receiving the training, the nature of the fi re hazards and 
risks, the type of work involved and the nature of the 
workplace.
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Individual factors affecting the scope and nature of 
the fi re safety training they will receive include their age, 
physical capability, existing levels of competence and 
the criticality of their fi re safety role. For example, the fi re 
safety training given to a young person on work experi-
ence will differ greatly from that given to an employer 
or contractor conducting hot work in an area of high 
fi re risk.

Those individuals who are required to undertake 
specifi c roles relating to fi re safety management such 
as fi re wardens and fi re incident coordinators will require 
additional specialised training (see Chapter 10).

When considering the factors relating to the nature 
of the fi re hazards and risks, it will always be the case 
that far more extensive fi re safety training will be required 
for those fi re hazards that involve high fi re risks, e.g. the 
training required for electrical engineers on service station 
forecourts will be more than for electrical engineers 
maintaining standard offi ce equipment.

In all cases the structure of the fi re safety training 
given to individuals will need to cover as a minimum the 
following general topics:

➤ Fire hazards in the workplace, e.g. arson, faulty 
electrical equipment, hot work

➤ Risks associated with fi re, e.g. smoke inhalation, 
business disruption

➤ Key risk control measures, e.g. security, user 
checks, permit to work system

➤ The emergency procedure for the workplace, e.g. 
the sound of the fi re alarm, the location of the 
assembly point

➤ Actions that should be taken in the event of fi re, i.e. 
what to do on:

 ➤ Discovering a fi re
 ➤ Hearing the alarm.

4.5 Factors promoting a negative 
culture

It can be safely assumed that the absence of all the fac-
tors discussed above (see section 4.3) will promote a 
negative safety culture. If an organisation fails to provide 
a working environment that nurtures a positive culture it 
will have a direct impact upon the organisation and the 
employees.

The factors that promote a negative safety culture 
include:

➤ Management behaviour and decision making
➤ Staff feeling undervalued
➤ Job demands
➤ Role ambiguity.

People respond to a negative work culture 
in a number of ways, some will become 
cynical and ambivalent towards work, others 
will seek to want to deliberately sabotage the 
organisation’s plans. A common outcome of 
a negative culture is individual work-related 
stress. If stress is intense and goes on for 
some time it can lead to mental and physi-
cal ill health, i.e. depression, nervous break-
down, heart disease.

4.5.1 Management behaviour and decision 
making

The behaviour of managers at work has a massive 
impact on their subordinates. The impact is far greater 
than many managers may realise and it sends strong 
messages to the staff as to how they ought to behave. 
Examples of management behaviour that have a nega-
tive impact on the safety culture of an organisation are:

➤ Failure to follow or deal with non-compliance of 
safety rules:

 ➤ Blocking or obstructing escape routes
 ➤ Not wearing PPE
 ➤ Not using safety guards
 ➤ Moving extinguishers
 ➤ Not evacuating during an excercise.

In addition to the physical behaviour of managers, the 
way that staff feel about safety will be adversely infl u-
enced by management decisions that demonstrate that 
safety is not a high priority. This is even more dam-
aging if the organisation has a good safety policy in place 
as it not only undermines the safety culture but it indi-
cates that management do not consider their own 
policies important.

4.5.2 Staff feeling undervalued

Problems that can lead to stress include the lack of 
adequate and meaningful communication and consult-
ation on safety matters that will affect the individual 
employees. Management will also demonstrate that they 
undervalue employees if they operate a so-called ‘blame 
culture’ that results in the blame for problems always 
identifi ed as a failure of an individual rather than accept 
that there has been a failure of a management system.

As well as fi nding fault with individuals and/or teams 
organisations often promote a negative safety culture by 
failing to recognise good work, for example when safety 
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objectives are met or when accidents are avoided by the 
personal intervention of a conscientious member of staff.

4.5.3 Job demands

An organisation promoting a negative culture will impose 
unrealistic and unnecessary job demands on the work-
force, in particular poor organisations will fail to:

➤ Prioritise tasks
➤ Cut out unnecessary work
➤ Try to give warning of urgent or important jobs
➤ Ensure that individuals are matched to jobs
➤ Provide training for those who need it
➤ Increase the scope of jobs for those who are 

overtrained
➤ Ensure workplace hazards, such as fi re, noise, 

harmful substances and the threat of violence, are 
properly controlled

➤ Allow staff to control any aspects of their own work 
or make decisions about how that work should be 
completed and how problems should be tackled.

4.5.4 Role ambiguity

Role ambiguity is experience by individuals who are 
uncertain of their work roles and responsibilities. People 
will often fi nd themselves in the situation where they 
do not know what they are supposed to be doing and 
feel ill equipped to do what they think may be expected. 
Organisations will create role ambiguity by ill-defi ned job 
descriptions in order to cover all possible eventualities. 
This has the benefi t, for the negative organisation, of 
being able to identify and blame individuals for a broad 
range of failures.

Role ambiguity has been proven to be a signifi -
cant cause of work-related stress with all of the serious 

consequences of chronic mental ill health for the suffer-
ers. Specifi c factors that lead to role ambiguity among 
the workforce are the lack of:

➤ Clearly written and communicated policies, sup-
ported by clear and realistic job descriptions

➤ Proper supervisory support
➤ Adequate training and supervision for the job holder
➤ Adequate performance review.

4.6 External infl uences on safety culture

No organisation operates in isolation. Despite all the 
good intents and actions of management, the safety cul-
ture of organisations is infl uenced signifi cantly by exter-
nal forces which are, in the main, outside the control of 
management.

It is true to say that safety culture cannot be 
separated from the wider culture of an effectively 
managed business or operation, and that a reliable view 
of it should not focus on safety alone but rather on the 
delivery of the business objectives as a whole, including 
those for quality and service delivery.

Key among the external infl uences impacting on the 
safety culture are:

➤ Legal
➤ Economical
➤ Stakeholder expectations
➤ Technical.

4.6.1 Legal

The legal framework within which organisations manage 
safety issues should have a signifi cant positive impact 

Figure 4.9 External infl uences on safety culture
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on the culture of an organisation. For example, the law 
relating to how employers consult with their employ-
ees should if complied with result in early and effective 
engagement of the workforce in discussions relating to 
any matter that may affect their safety.

The mere act of employers consulting effectively 
with their employees as a result of complying with the 
law will result in improved working relationships and 
more effective risk management systems.

It is not only the law in terms of the acts and regula-
tions that shape an organisation’s culture, but also 
enforcement action taken by the Health and Safety 
Executive and other enforcement bodies. For example, 
if the Health and Safety Executive were to issue an 
improvement notice on, for instance, a local outlet 
of a national retail organisation, the impact of that 
local improvement notice will be felt across the entire 
organisation.

4.6.2 Economical

The external economic pressures that are applied to 
organisations can vary in their effect upon the safety cul-
ture. Those organisations who understand the relation-
ship between reduced risk and reduced cost will want to 
put in place effective risk control measures; this in turn 
will require an excellent safety culture.

Conversely those organisations feeling themselves 
under acute fi nancial pressure often pay less attention 
to key health and safety matters such as maintenance 
of equipment and training of personnel. This in turn will 
lead to a feeling throughout the organisation that safety 
is not as important as survival. In these circumstances 
both managers and workforces will be motivated to cut 
corners and reduce standards. It is often seen that the 
safety culture within an organisation that has restricted 
cash fl ows or business opportunities will be negative.

4.6.3 Stakeholder expectations

Every organisation will have individuals and groups who 
feel they hold a ‘stake’ in the success or failure of the 
organisation. Internal stakeholders include managers 
and employees. However, there are a number of signifi -
cant stakeholders who may be outside of the undertak-
ing including, for example:

➤ National unions
➤ Trade organisations
➤ Public pressure groups
➤ Local and national politicians
➤ Enforcement authorities
➤ Business competitors

➤ Society
➤ Insurance companies.

These groups exert infl uence on an organisation’s 
safety management which can be negative or positive. 
Insurance companies have a stake in reducing the risks 
within the organisations they insure whereas the pres-
sure from unions may be to resist the introduction of 
new technologies and from society.

4.6.4 Technical

One of the key principles of prevention, contained within 
both the RRFSO and the MHSW Regulations, is that 
responsible persons and employers should where rea-
sonably practicable take advantage of developments in 
technology to control risk. Therefore if a specifi c tech-
nological development is made the management of an 
organisation may come under pressure to adopt it.

On many occasions it is likely that the develop-
ment in technology is initially expensive and will require 
additional costs such as training for those who will need 
to operate with it.

The development of new technology therefore poses 
both a threat and an opportunity to the safety culture of 
an organisation in that, at the time that the new technol-
ogy is embraced, the workforce is liable to feel positive 
about the benefi ts (providing that it doesn’t result in a 
worsening of their employment conditions). Conversely 
if new technology is available and not adopted by the 
organisation employees are likely to feel that their needs 
and safety are not a priority.

4.7 Internal infl uences on safety culture

In addition to those forces that are outside an organ-
isation there are obviously huge infl uences within an 
organisation that do have a signifi cant impact upon the 
development and maintenance of the safety culture.

4.7.1 Management commitment

Perhaps the most singular and most important infl uence 
on an organisation’s safety culture is the visible com-
mitment of all managers and in particular senior man-
agement. A visibly committed management has two 
signifi cant impacts. First, a genuine commitment to safety 
management will result in effective risk assessment and 
risk control systems. Second, when management rou-
tinely demonstrate their commitment by their behaviour 
at work, they will induce similar behaviour among their 
employees.
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The culture of an organisation is sometimes 
described as ‘the way we do things around here’.

In general people at work will want to conform to 
‘the way things are done’. When management reinforce 
the importance of risk control systems by, for example, 
always wearing personal protective equipment when 
necessary, employees will understand that conforming to 
safety rules is ‘how things are done’. A management that 
fails to visibly demonstrate their commitment to safety 
will send mixed and confused messages if they attempt 
to introduce safety measures which they themselves do 
not comply with.

Management can demonstrate their commitment 
to safety in the workplace through a variety of means 
including:

➤ Providing clear and workable policies
➤ Allocating suffi cient resources including time for 

safety matters
➤ Complying with all the safety rules in the workplace
➤ Attending safety committee meetings
➤ Responding positively to safety events and the 

safety concerns of the workforce
➤ Taking part in safety tours of the workplace
➤ Dealing effectively with non-compliance to safety 

rules.

The need for commitment at senior levels is ongoing. All 
too often safety procedures fall into disuse because of 
management neglect or due to other business pressures 
taking precedence such as, for example, setting unrea-
sonable production or fi nancial targets.

4.7.2 Production demands

An important way that management can signal their 
commitment to safety is to ensure it remains a priority. 
There are some occasions where this becomes more 
diffi cult. Pressure on production can lead to managers 
taking short cuts in safety. There are many instances 
of serious accidents that have been directly caused or 
exacerbated by pressures on production. The case of 
Piper Alpha, the North Sea oil production platform that 
suffered a series of explosions and fi re which resulted in 
the tragic loss of life, was caused in part by the pressure 
on engineers on the platform to maintain production 
and other production platforms in the area continuing to 
pump product to the stricken Piper Alpha for fear of los-
ing vital output from the oil fi eld.

Of course the consequences in less hazardous 
workplaces of the commercial pressure to maintain 
production are fortunately nowhere near as dramatic; 
however, lives are lost every year by managers and the 
workforce coming under pressure to sacrifi ce safety for 
production.

4.7.3 Communications

It counts for little if the management of an organisation 
feels a genuine commitment to safety and maintains 
safety as a priority in the light of changing demands of the 
market, if their intentions, policies and practices are not 
communicated clearly and consistently to the workforce.

The tools available for effective communications 
in organisations are discussed later in this chapter, but 
whatever methods are used to communicate safety 
throughout the workplace effective communication will 
have the minimum key components:

➤ Messages will be clear and unambiguous
➤ Messages will be consistent through a range of for-

mal and informal media
➤ It will be made in a medium that is understood by 

the target audience
➤ There will be informal and formal feedback 

opportunities
➤ Communication will be effective horizontally across 

an organisation and vertically both up and down 
lines of responsibility.

4.7.4 Employee representation

The degree and quality of both the formal and informal 
representation that employees have in the workforce 
can greatly infl uence safety standards. At one end of 
the scale, a workforce that refl ects management’s posi-
tive and consistent commitment to safety standards will 
be motivated and empowered to infl uence day-to-day 
decisions that affect safety. They will also be involved in 
longer-term decision making regarding the development 
of the business in terms of product and market innov-
ations and improvements to production and safety.

Figure 4.10 Pressure of work has led to failures in safety 
management systems
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Employees who believe themselves to be an integral 
part of the decision-making processes at work feel 
motivated to safety standards and contribute in often 
quite unexpected ways that have a positive impact 
on safety standards. In contrast a workforce that feels 
disconnected with management and develops a feeling 
that their views are of little value can very easily adopt a 
cynical approach to safety which results in a massively 
negative impact on safety standards.

This is a rather simplifi ed view of the cause and effect 
of human behaviour on the safety standards of organisa-
tions. The full picture is somewhat more complex, and 
the next section discusses human behaviour in terms of 
what it is, how it can affect safety in the workplace and 
how knowledge of how humans behave at work can be 
used to improve safety standards.

4.8 Human behaviour

In attempting to understand how individuals may behave 
in the workplace, it is important to consider what is 
termed ‘human factors’. An understanding of human fac-
tors will enable organisations to understand and manage 
the effects that humans have upon risk control systems.

The safety of the employees will always depend, to 
a greater or lesser degree, on their own skill and ability 
to work ‘safely’, based on their training, knowledge and 
experience. Under normal conditions, the competence of 
individuals makes an essential contribution to workplace 

safety. The knowledge, experience and training are 
often of even greater importance if events take an 
unexpected turn.

The acceptance of safety issues by people at work, 
and therefore their contribution to them, depends on the 
importance placed on safety by the organisation and all 
of the people within it.

A number of factors affect and impact upon human 
behaviour in the workplace. The most important of these 
factors relate to the organisation in which the individual 
works, the job being done and the person undertaking 
the work.

The relationship between the individual, the job they 
perform and the organisation in which they work is both 
complex and interrelated. An effective safety culture is 
one that recognises and manages these interdepend-
ent spheres of infl uence and manages the interfaces 
between work and:

➤ The organisational characteristics which have an 
infl uence on safety-related behaviour at work

➤ The infl uence of equipment and system design on 
human performance

➤ The perceptual, mental and physical abilities of 
people and the interaction between them and their 
job and working environment.

4.8.1 The organisation

Where management fails to take positive action on non-
compliance with safety procedures, or worse still actively 
promote such breaches, the individuals within the organ-
isation will perceive that such actions are condoned.

As individuals, our behaviour is infl uenced by the 
various organisations, or groups, to which we belong. 
Where the infl uences are complementary our behaviour, 
good or bad, is encouraged and reinforced. However, 
where the infl uences are in confl ict human behaviour will 
generally follow the strongest infl uence.

Figure 4.11 Consultation with employees increases 
commitment to safety systems

Figure 4.12 The interrelated job, person and organisa-
tional factors that affect the safety culture of an organisation
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Organisations can be structured or designed in a 
number of different ways. It is often considered that the 
form a particular organisation takes is a refl ection of the 
function of the organisation. For example, the organisa-
tion of an academic institution will normally be a loose 
confederation of autonomous departments that are 
coordinated by a fi gurehead. In contrast, an organisation 
providing a service directly to the end user will tend to be 
far more hierarchical. Some structures may be referred 
to as ‘tall’ hierarchies and others as ‘fl at’, with a greater 
divestment of authority and responsibility at lower levels.

Whichever type of organisational structure is in 
place it is vital that there are, at all levels of the organ-
isation, clearly defi ned responsibilities for safety.

Within the work organisation will be a number 
of subgroups, each of which will in their turn exert an 
infl uence on the behaviour of the individuals within 
the organisation. Some of these groups will be formal 
groups and under direct control of the organisation, such 
as the various departments and sections, while others 
will be informal groups which simply form within the 
work organisation, such as groups based on rest room 
relationships or internal club relationships.

Again, the organisation must ensure that the 
infl uences exerted by the various groups are comple-
mentary and supportive of the safety culture. Where this 
is not the case the pressure brought by a subgroup upon 
its members can disrupt even the most strict control 
mechanisms within the formal organisation. Where 
subgroups do not have the same acceptance of safety 
goals as the employer, the members of the groups will 
tend to disregard the organisational safety procedures. 
This is often based on differing attitudes to safety within 
the groups, e.g. there can be a ‘macho’ attitude often 
displayed in the construction industry, leading to safety 
measures being sidelined.

Confl ict can exist between the various groups due 
to a number of reasons, including:

➤ Differing priorities and goals
➤ Differing motivations and acceptance of safety 

issues

➤ Differing cultures and objectives
➤ Misunderstanding of individual roles
➤ Poor communication between groups.

The nature of the formal and informal organisational 
structures in a workplace will affect how individuals feel 
about safety. Some individuals may feel more comfort-
able working in a fl at organisation whereas some will 
prefer the certainty of a rigid hierarchy where the indi-
vidual’s role is tightly defi ned and controlled.

Organisational structures themselves have an 
impact on how safety is managed with a hierarchical 
structure often providing an effective basis for action 
but a sometimes more diffi cult environment to achieved 
employee involvement in decision making. A fl at 
structure, on the other hand, may be better for allowing 
individuals to contribute but does not provide the most 
effective framework for driving forward change.

Common problems associated if ineffective or 
inappropriate organisational structures include:

➤ Communication failures
➤ They are hierarchical and rigid in nature and there-

fore impersonal
➤ They ignore the emotional impact of organisational 

decisions or procedures
➤ They are often seen as uncaring and lacking com-

mitment, especially to safety issues.

4.8.2 Job factors

All work tasks should be designed to take account of the 
limitations of human performance, both in normal oper-
ating circumstances and during any foreseeable emer-
gency conditions. Matching the job to the person will 
ensure they are not overloaded and that they make the 
most effective contribution to the organisation.

This requires the employer to consider the physical 
and mental match between the task and the worker. 
Mismatches between job requirements and the capabil-
ities of the individual increase the likelihood of human 
error.

Physical match
Employers need to consider the ergonomic design of 
the whole workplace, working environment and the work 
equipment within it to ensure the impact on the workers 
is reduced as much as possible.

Mental match
Employers should also consider the various job demands 
made on individuals in respect of decision making, the 
receipt and understanding of information and perception 
of the requirements of the task – particularly if additional 

Figure 4.13 Examples of tall and fl at hierarchical 
structures

Tall hierarchy Flat hierarchy
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responsibilities are added such as an evacuation coord-
inator or fi rst responder.

Job design
The design of the job and working environment should 
be based on task analysis of the activities required of 
the worker to ensure the correct match between the 
demands of the job and the abilities of the worker exists. 
The main considerations during job design include:

➤ Identifi cation and comprehensive analysis of the 
tasks expected of the individuals, including any 
foreseeable errors they may make

➤ Evaluation of the decision-making requirement 
placed on the individual

➤ The optimum balance between human and auto-
matic safety actions

➤ Ergonomic design of all man/machine interfaces, 
including control devices, panel layouts and infor-
mation and warning systems

➤ Design and format of operational instructions or 
procedures

➤ Provision of correct tools and equipment
➤ Design of work and shift patterns
➤ Arrangements for emergency operations and 

procedures
➤ Short- and long-term communication procedures.

Job safety analysis
Job safety analysis involves the identifi cation of all the 
accident prevention measures appropriate to a particular 
job or area of work activity and the behavioural factors 
which most signifi cantly infl uence whether or not these 
measures are taken.

Derived from task analysis, job safety analysis 
examines the:

➤ Operations incorporated in the job
➤ Hazards which could arise, e.g. fi re explosion
➤ Skills required by operators in terms of knowledge 

and behaviour
➤ External infl uences on behaviour:
 ➤  Nature of the infl uence, e.g. noise from a boiler 

alarm
 ➤  Source of the infl uence, e.g. machinery, and activ-

ities involved – machine loading, procedure
➤ Learning method.

This technique is often used for higher risk or complex 
tasks enabling the production of safe operating systems 
or safe systems of work.

4.8.3 Personal factors

Personality – individuals bring to their job their own per-
sonal habits, attitudes, skills, personality and desires, all 

of which can affect their individual behaviour, and which 
may be either a strength or a weakness in relation to the 
task in hand. Individual characteristics infl uence behav-
iour in complex and signifi cant ways.

Some individual characteristics, such as personality, 
are developed throughout the person’s life and are not 
generally amenable to change.

Others, such as skills and attitudes, can be modifi ed 
or enhanced by correct motivation, training and by the 
infl uence of the organisational culture. It is vital that the 
employer carefully selects individuals to ensure, as much 
as possible, that they match the requirements of the job.

Each human can be said to be a unique individual 
with a unique blend of attributes that characterise him 
or her. These ‘individual differences’ are often described 
as an individual’s personality. People’s personalities 
develop into adulthood and by the time they enter the 
world of work their personality is often fi xed and tends 
to become more so as they continue to mature.

Attitude is an important facet of personality that has 
a signifi cant impact on managing safety is an individual 
attitude. There have been many defi nitions of attitude, 
including the following:

➤ A predisposition towards a particular response 
in relation to people, objects and situations – not 
evacuating when the alarm sounds

➤ A predetermined set of responses built up as a 
result of experience of similar situations – no fi re last 
time

➤ A shorthand way of responding to a particular 
situation

➤ A preconception of the way a situation is going to 
develop – no fi re – loss of productivity � less pay.

The factors that affect the development of attitudes at 
work include:

➤ Self image and levels of confi dence
➤ The degree of perceived control over a particular 

situation
➤ The infl uence of peer groups and group norms
➤ Superstitious and inaccurate perceptions, e.g. ‘acci-

dents are bound to happen – there is nothing we 
can do to stop them’.

Attitudes at work can be ingrained and built up in an 
entire workforce over a period of years. Changing atti-
tudes can be a diffi cult and lengthy process and is, most 
successfully, undertaken sensitively.

In order to change attitudes it is fi rst necessary to 
convince people that there is a valid reason to change, 
demonstrating to the individual that their attitude is 
based on misperceptions – generating behaviour that 
is disadvantageous to both themselves and the organ-
isation can do this. Once the case for change has been 
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accepted it is important to identify the benefi ts of 
the new behaviour that is being suggested. Provided 
that individuals still feel that the decision to change is 
theirs they will be motivated to adopt new behaviours 
at work and more likely to view any changes with a 
positive attitude. Finally the new behaviour needs to be 
reinforced by recognising those displaying it and dealing 
with non-compliance.

the apparent chaos. Again, their perception of the 
risk would be inaccurate based on their experience 
of offi ce environments

➤ The perception of a child to the risks associated with 
playing with matches alone in his bedroom while the 
family are asleep will differ from the parents’ percep-
tion of the risks associated with that activity.

How people perceive the risks associated with fi re is 
discussed further in Chapter 10.

Motivation in its simplest form is considered to be 
the reaction of humans to stimulus or perceived need. 
It has been defi ned as ‘a willingness to exert effort to 
achieve a desired outcome which satisfi es a need’, which 
implies that motivation is ‘need satisfaction’. A motivator 
is therefore said to be something that provides the drive 
to produce certain behaviour or to change behaviour.

Important factors in motivating people to achieve 
better safety performance at work have been shown to 
include:

➤ Involvement in the safety management process 
through consultation and active participation in 
planning work organisation

➤ Active involvement in working parties and com-
mittees, assisting in defi ning health and safety 
objectives

➤ Clear demonstration of commitment by manage-
ment to safety issues

➤ The attitudes of management and other workers 
towards safety

➤ Active participation in day-to-day management and 
monitoring of safety performance

➤ Effective communication of information to and from 
management

➤ The system for communication within the 
organisation

➤ The quality of leadership at all levels: management, 
trade unions, government.

A useful example of changing attitudes of 
the public relates to the introduction of the 
mandatory wearing of seat belts in cars.
When compulsory use of belts was fi rst 
introduced many drivers had never used 
them. Initially it was found that drivers did 
not use them, stating that:

➤ They found them uncomfortable
➤ They could not see the need
➤  They cost lives by trapping you in the 

car after a crash
➤  They had never been hurt in a crash so 

why did they need a belt.

Most of these objections were based on 
the general public’s attitude to the imposi-
tion of seat belts on them. Over time people 
have changed their attitudes and, therefore, 
their behaviour has changed. This has been 
achieved through various means, such as 
advertising, law enforcement, provision of 
information, etc.

Perception – the way in which people interpret or make 
use of information. For instance, the way people identify 
risk is dictated by a range of factors, such as their age, 
individual attitudes, skills, training, experience, personality, 
memory and their ability to process sensory information.

As a result of this, if there is a mismatch between a 
person’s ability to perceive the risk accurately, and the 
real life extent of the risk, the person can be misled into 
under- or overestimating the level of the risk.

For example:

➤ Most construction workers would perceive offi ces 
as ‘safe’ work environments based on their experi-
ence in a high risk industry and would, therefore, 
probably feel perfectly comfortable and safe in even 
the most unsafe offi ce

➤ An offi ce worker, on the other hand, taken to even a 
well-run construction site would feel threatened by Figure 4.14 Maslow’s hierarchy of needs

Physiological Needs

Self
Actualisation

Self
Esteem

Social Needs

Safety/Security
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4.9 Human failure

Human beings are prone to fail due to limitations in per-
ception of risk and their ability to interpret and act on 
information. There is a variety of ways in which human 
failure may manifest itself in the workplace. On some 
occasions people may omit owning up to something 
they should have done, or taking an inappropriate course 
of action. These failures occur very often for complex 
reasons that involve individual perceptions, motivation, 
job design and organisational factors.

There are two broad types of human failure – ‘errors’, 
where the failure to follow safety rules are made uncon-
sciously, and ‘violations’, where there is a deliberate 
failure to comply.

4.9.1 Human errors

Human errors are occasioned by lapses of attention or 
mistakes

➤ Lapses of attention – although the intentions and 
objectives of the individual are correct they make 

an error in performing a task, perhaps due to com-
peting demands for their attention. People at work, 
particularly in jobs that are routine and/or pressured, 
may either forget to follow a particular safety rule or 
even forget that there is a rule to follow

➤ Mistaken acts/omissions – there are two distinct 
types of mistakes that are made in the workplace. 
The fi rst type is where the individual knows the rules 
but applies the wrong rule to a situation. These 
types of errors are caused when a person incorrectly 
interprets information based upon their expectation 
of what should happen. The other type of mistake 
can be made as a result of a lack of knowledge, 
skills or experience of the individual which leads to 
the individual either not taking an action they should 
take or taking an inappropriate course of action.

Minimising human error
Organisations can only reduce the incidence of human 
error by addressing the entire relevant job, organisa-
tional and individual factors. This will require effective 
systems for consultation, training, supervision and active 
monitoring.

Figure 4.15 Types of human failure
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4.9.2 Violations

In contrast to human errors that are made unconsciously 
there are many occasions when humans will deliberately 
breach safety rules. On some occasions the breach will 
be of a rule that is not physically possible to follow or 
may just be inconvenient, for instance the removal of 
machinery guards to speed production and achieve 
enhanced productivity payments. On other occasions 
the deliberate breaching of safety rules will be as a result 
of personal antipathy for the work or the organisation.

Violations will only occur when the individual 
is motivated to ignore them. This decision will be 
infl uenced by factors relating to the job, the organisation 
or the individual. In general deliberate breaches of safety 
rules occur in three distinct circumstances; routine, 
situational and exceptional.

➤ Routine – routine violations of safety rules are made 
when the job becomes part of day-to-day practice 
in a workplace. Examples include when fi re doors 
are routinely wedged open with fi re extinguishers or 
when PPE is routinely not worn. It will only continue 
if managers fail to challenge the non-compliance 
early. The longer a safety rule is routinely breached 
the more diffi cult it is for individuals to be persuaded 
of the need to comply

➤ Situational – situational violations occur when 
the design of the job make it diffi cult to comply 
with safety rules. For example, there may be occa-
sions when an individual will need to access high 
level storage but is not provided with convenient 
access equipment such as a step ladder. In this situ-
ation access may be gained by standing on chairs 
or other offi ce equipment. In an organisation with a 
positive health and safety culture the occasions when 
there is inadequate provision of work equipment will 
be bought to the attention of a commitment manage-
ment who would resolve the situation and positively 
recognise those individuals who bought the issue to 
their attention

➤ Exceptional – exceptional violations rarely occur 
in part because they are only made when a new 
or unusual task is required to be undertaken or an 
emergency is required to be responded to. This type 
of violation is more likely to occur in organisations 
that have a high tolerance of routine and situational 
violations in the place. Typically with exceptional 
violations, only achieving the desired outcome of 
the task is considered and any other issues are 
excluded, such as cost or safety.

Minimising violations
Violations can only be reduced to a minimum by creating 
a positive safety culture in the workplace, i.e. a culture 

that involves and empowers employees to be actively 
involved in decisions that affect their own safety.

A culture where the most senior management are 
visibly committed to high safety standards and a culture 
that encourages standards of safety to be maintained 
despite internal problems and external pressures will 
also assist in minimising employee violations.

4.10 Effecting cultural change

In order to effect cultural change with an organisation, 
it is necessary for the most senior levels of manage-
ment to understand the implication of a negative culture. 
Experience has shown that organisations with a poor 
culture are liable to suffer serious accidents with subse-
quent loss of life, business assets and reputation. In addi-
tion they will be liable to lengthy legal action by enforcing 
authorities and the families of those who have been killed 
or injured.

Without this understanding of the risks that are being 
run, if safety is not seen as a central element of managing 
a business, managers are not likely to be committed to 

Figure 4.16 Routine violations of basic safety systems 
indicate a poor safety culture – wedged fi re door
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safety in a way that takes their whole organisation with 
them.

Once management are fully committed to improving 
the safety culture they need to establish and promote 
high standards of safety in the workplace. This must be 
reinforced by clear leadership including acting in a way 
that provides a clear and positive example for all the 
individuals in the organisation.

Management then need to ensure that individ-
uals understand their role at work and are competent to 
undertake that role. Everyone in the workplace should 
have suffi cient relevant knowledge skills and experience 
to operate confi dently and safely.

People at work cannot guess what they are 
supposed to be doing. This is particularly true if what they 
are expected to be doing is new. Therefore adequate, 
focused training which, where possible, is tailored to the 
individual training needs will play a major part in effecting 
any cultural change. Opportunities will arise for training 
and thereby improving the safety culture when there is, 
for example, a change in the law, or the introduction of 
new equipment or procedures or when individuals are 
recruited or change roles.

Management need to constantly reinforce their 
commitment with clear, consistent, understandable 
communications. The safety ethos of an organisation 
should be refl ected across a wide range of communica-
tion media. Care must be taken to ensure arrangements 
are in place for effective communications both vertically, 
up and down a hierarchy, and horizontally, across an 
organisation.

Neither cultural change nor changes in any behaviour 
at work can ever be achieved without convincing employ-
ees of the need to change. Once the need to change is 
accepted it can only be effectively implemented if the 
workforce feels that they have a serious and important 
contribution to make. Therefore among the tools available 
for managers to achieve cultural change are the formal 
and informal methods of consultation with employees.

4.11 Case study

On the evening of 6 March 1987 a British car ferry, the 
Herald of Free Enterprise, left the dockside at Zeebrugge, 
Belgium, for a routine crossing of the North Sea. The ship 
was of a design called ‘roll on roll off’ (RORO) whereby 
vehicles drove through large doors at one end of the ship 
when loading and drove out through similar doors at the 
other end to disembark. RORO vessels are constructed 
with large, unrestricted car decks for maximum capacity 
to allow them to load and unload quickly.

Shortly after leaving the port, while many of her 500 
plus passengers were in the restaurant or buying duty-
free goods, the ship suddenly began to list to port.

Within 90 seconds, she had settled on her side on 
the seabed and, despite rescue craft being on the scene 
in as little as 15 minutes, a total of 193 passengers and 
crew died. It was the worst British peacetime accident 
since the Titanic.

The subsequent public inquiry found that the bow 
doors through which cars and lorries were loaded had 
not been closed before she left her berth. As a result 
water began entering the car deck and very quickly 
affected her stability, even though the sea was calm.

The accident involved a phenomenon called the ‘free 
water effect’, which can cause catastrophic instability in 
vessels when even a few centimetres of water enter a 
hold or deck and, moving when the vessel rolls or turns, 
destroy its stability.

It was the policy of the company at the time that the 
ship did not sail with the bow doors open. However, the 
routine practice had evolved to leave port with the doors 
open in order to allow the fumes which had built up in 
the hold during loading to dissipate. Members of the 
crew were very well aware of the risks associated with 
this routine violation of a fundamental safety rule and 
attempted to bring it to the attention of senior managers.

The inquiry into the disaster, conducted by Sir 
Richard Sheen, found that workers had in fact raised their 
concerns about the risk of leaving the bow doors open 
on fi ve separate occasions, but the message got lost in 
middle management. The inquiry concluded that the 
operating company, Townsend Thoresen, was negligent at 
every level and ‘From the top to the bottom, the corporate 
body was infected with the disease of sloppiness.’

A coroner’s inquest into the capsizing of the Herald
of Free Enterprise returned a verdict of unlawful killing. 
Many of the victims’ families made it clear they wished to 
see the Townsend Thoresen company directors (now part 
of P&O) face prosecution but due to the existing legal 
framework it was not possible in this particular case.

Charges of manslaughter were bought against the 
company on the basis that the company could be held 
criminally liable for manslaughter, that is, the unlawful 
killing by a corporate body of a person. However, the 
prosecution of P&O for corporate manslaughter ultimately 
failed, since it was ruled that a prosecution can only 
succeed if within the corporate body a person who could 
be described as ‘the controlling mind of the company’ 
could be identifi ed as responsible, and that the identifi ed 
person was guilty of gross criminal negligence.

4.12 Example NEBOSH questions for 
Chapter 4

1. Outline the factors that might cause the safety 
 culture within an organisation to decline. (8)
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2. Outline the factors that will determine the level 
of supervision that a new employee should 
receive during their initial period of employment 

 within an organisation. (8)
3. Give reasons why a verbal instruction may not 
 be clearly understood by an employee. (8)
4. Outline ways in which the health and safety 

 culture of an organisation might be improved. (8)
5. (a) Explain the meaning of the term 
  ‘motivation’. (2)
 (b)  Other than lack of motivation, outline SIX 

reasons why employees may fail to comply 
  with safety procedures at work. (6)

Shown below is the diagrammatic representation of a systems approach to training.

Appendix 4.1 

Figure 4.17 A systems approach to training
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5.1 Introduction

The purpose of risk assessment is to assist an employer 
and/or a ‘responsible person’ to identify the preventive 
and protective measures required to comply with the 
law and in doing so, ensure, as far as reasonably prac-
tical, the safety of their workforce, premises and those 
around them who could be affected by their activities.

This chapter aims to provide the basic principles 
which are used during activity-based assessments and 
the more general risk assessment techniques. Chapter 14 
will discuss the fi re risk assessment process which is 
based upon many of the issues discussed in this chapter.
An effective risk management strategy is a critical elem-
ent in assisting an organisation to successfully plan their 
management of safety. Risk assessments conducted by 
an organisation will help to identify and quantify areas of 
strengths and weaknesses, prioritise actions for control-
ling fi re risks and provide a basis for developing a pos-
itive safety culture.

As discussed in Chapter 1, the legal argument for 
managing fi re and health and safety is only one of the 

three reasons that an organisation should manage safety 
effectively.

The same can be said for risk assessment, in so 
far as while assessments are required by law, the moral 
argument for reducing personal injuries and incidents 
of ill health by the use of risk control measures should 
also not be overlooked. The fi nancial and economical 

5Principles of risk 
assessment

This chapter discusses the following key 
elements:

➤ Defi nitions relating to risk assessment
➤ Risk assessment and the law
➤ Competencies required for risk assessment
➤ The process of risk assessment
➤ Risk assessment recording and reviewing 

procedures.
Figure 5.1 In order to assess risks from fi re it is neces-
sary to understand the general principles and practice of 
conducting risk assessments
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implications of failing to identify risks generally, particularly 
those related to fi re safety, can also have serious implica-
tions on an organisation’s ability to fulfi l its contractual 
obligations, maintain its position in the market, protect its 
reputation and potentially, and secure its survival.

The risk assessment process will vary depend-
ing upon an organisation’s activities. It may be that 
the assessment will be a highly technical and complex 
scientifi c analysis, such as in the case of COMAH site 
activities (a site defi ned under the Control of Major 
Accident Hazards Regulations 1999). At the other end 
of the scale, the assessment may simply be a fairly 
succinct analysis of the hazards, risks and control 
measures relating to the work activities conducted in a 
small offi ce environment.

5.2 Defi nitions relating to risk 
assessment

The fi rst chapter of this book included basic defi nitions 
relating to the management of safety. There is a wide 
range and some diversity of terminology contained 
within British and European standards and HSE and 
industry guidance. The following defi nitions, drawn from 
the standards and guidance, are used in this book.

5.2.1 Hazard

Something with the potential to cause harm. A source 
or situation that could cause harm such as chemicals, 
electricity, working at height, hot work processes and 
in the case of an emergency an inability to respond and 
escape to a place of safety.

5.2.2 Harm

Harm includes the effects relating to human injury and 
ill health, damage to the environment or loss to an 
organisation.

5.2.3 Risk

A combination of the likelihood (chance or probability) 
of a specifi ed event occurring and should it do so, the 
severity (or consequences) of the outcome.

5.2.4 Risk assessment

The process of identifying hazards and evaluating 
the level of risk (including to whom and how many are 
affected) arising from the hazards, taking into account 
any existing risk control measures.

5.2.5 Risk controls

Workplace precautions, for example a guard on a dan-
gerous part of machinery, sprinkler systems within a 
building, safe systems of work (procedures), personal 
protective equipment (PPE), safety signs.

It is critical to distinguish between the two 
elements contained in risk so that a judge-
ment of risk magnitude can be identifi ed. For 
example, if assessing the risks associated 
with a contractor starting a fi re during hot 
work processes it is necessary to differentiate 
between the likelihood of a fi re being initiated 
and the severity or consequences of the out-
come. As if hot works are being undertaken 
outside in the open air the consequences of 
a fi re occurring are potentially less disastrous 
than if the hot work was being undertaken 
inside a building, where smoke levels may 
prevent people escaping.

Figure 5.2 Inspecting contractors arrangements for work-
ing at height
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5.2.6 Risk control systems (RCS)

These are arrangements that ensure that risk controls 
(workplace precautions) are implemented and main-
tained. For example: the provision for ensuring that an 
adequate level of supervision is maintained during work 
processes; a system for planned preventive main tenance 
for work equipment and specifi c safety systems; and 
establishing a programme of inspections and audits for 
buildings, sites and workplaces.

5.3 Risk assessment and the law

The HSWA requires employers to understand ‘the risks 
inherent with their work’ to ensure that they keep their 
employees and others who may be affected by their 
work activities safe, so far as is reasonably practicable.

The RRFSO and the MHSW Regulations enhance 
and indeed make more specifi c the requirements and 
duties placed upon ‘responsible persons’ and/or employ-
ers for risk assessment.

In relation to fi re, the responsible person, in addition 
to other duties, must make a suitable and suffi cient 
assessment of the risks to which relevant persons are 
exposed in order to identify the general fi re precautions 
that are required to comply with the requirements and 
prohibitions imposed by the Order.

The Order also identifi es requirements relating to 
assessing the risks arising from the presence of danger-
ous substances (see Chapter 14) and risks in relation to 
young persons.

Under the MHSW Regulations every employer has 
an ‘absolute’ legal duty to ‘make a suitable and suffi cient 
assessment of the risks’ to the health and safety of:

➤ His employees to which they are exposed while they 
are at work

➤ To persons not in his employment, arising out of or 
in connection with his activities.

The requirement to conduct suitable and suffi cient risk 
assessments placed upon employers is extended to 
self-employed persons, who have an absolute legal duty 
to assess the risks to their own health and other persons 
who may be affected by their work activities.

The MHSW ACoP indicates that, in practice, the 
term ‘suitable and suffi cient’ requires employers, the 
self-employed and responsible persons to:

➤ Identify the risks arising or connected with their 
work clearly differentiating between the signifi cant 
risks and the insignifi cant risks (trivial)

➤ Prioritise the necessary control measures to comply 
with the law

➤ Take reasonable steps to assist themselves in iden-
tifying risks, including those that they could reason-
ably be expected to know or foresee

➤ Ensure the assessment is appropriate to the nature 
of their work

➤ Identify a period of time for which the assessment is 
likely to remain valid.

Figure 5.3 The responsible person and/or the employers 
must conduct an assessment of the risks in the workplace

The HSE provide guidance for employers and 
the self-employed on how to conduct risk 
assessment in which they identify the follow-
ing fi ve key steps to risk assessment:

1.  Identify the hazards associated with a 
work activity

2. Identify persons who may be at risk
3.  Evaluate the risks and existing control 

measures
4. Record the fi ndings
5. Review when necessary.

While the MHSW Regulations are the umbrella under 
which risk assessments are required by law, many other 
pieces of legislation also require the completion of risk 
assessments. Detailed below is a list of such regulations.

➤ The Noise at Work Regulations 2005
➤ Manual Handling Operations Regulations 1992*
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➤ Health and Safety (Display Screen Equipment) 
Regulations 1992*

➤ Control of Lead at Work Regulations 1998
➤ Ionising Radiation Regulations 1999
➤ Dangerous Substances and Explosive Atmospheres 

Regulations 2002
➤ Control of Substances Hazardous to Health 

Regulations 2002
➤ Control of Vibration at Work Regulations 2005
➤ The Regulatory Reform (Fire Safety) Order 2005.

*As amended by the Miscellaneous Amendments Regulations 
2002.

5.4 Competency to conduct risk 
assessments

Employers and responsible persons need to determine 
who should be part of the risk assessment team. A team 
approach is often the most effective way to ensure that 
all the appropriate risks have been identifi ed, this is 
because:

Perception – individuals’ perception of risk will be 
different. Depending upon age, experience, attitude, 
knowledge of the area, etc., one person may have a 
completely different view of what constitutes a tolera-
ble (acceptable) or intolerable (unacceptable) risk than 
another person. Some people are happy to accept risks 
which another person would not tolerate, and so a differ-
ent assessment of risk in the same area would be made 

by different people. To reduce this element of subjectivity 
inherent in any risk assessment, it is recommended that 
the team approach is adopted and the majority decision 
is accepted in areas where disagreements occur.

Limits of knowledge – one person does not have 
the overall knowledge required of each process, person, 
activity, machine, area, etc., to be able to adequately 
identify suffi cient hazards. More than one pair of eyes is 
necessary to ensure that nothing is missed.

Familiarity – a person carrying out a risk assess-
ment in their own area is likely to miss a number of the 
present hazards due to familiarity or complacency. They 
may also be likely to accept certain risks as tolerable 
either because that it is the way they have always been 
or because they know they will be the person responsi-
ble for implementing any necessary controls.

Teams – a team approach may be used to involve 
the people who actually carry out the task or work in the 
area and thereby gain their input into any likely hazards 
that could be identifi ed together with any current risk 
control measures. If the workforce is able to suggest 
control measures which are later implemented, this not 
only makes the controls more likely to be complied with 
but also has positive effects on the whole organisation’s 
safety culture.

An effective risk assessment team could therefore 
involve any or all of the following:

➤ Health and safety/fi re safety advisers 
➤ Department managers
➤ Supervisors
➤ Workforce
➤ Competent risk assessors

Figure 5.4 Training to support risk assessment
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➤ Safety representatives
➤ Designers
➤ Process engineers.

Once the team has been assembled a list of all activities 
within the chosen area, or list of areas, would need to be 
compiled as part of the initial inventory preparation. (This 
key issue is discussed in Chapter 14.)

It will normally always be necessary to support the 
assessor and/or assessment team with appropriate 
training to fulfi l their role. The exact nature and duration 
of such training will be dependent upon their role, 
existing levels of knowledge and the work activities being 
assessed.

Any training designed to support a risk assessment 
process is likely to include:

➤ Organisational policy on risk assessment
➤ Legal requirements for risk assessment and the 

interpretation of legal standards
➤ How to identify hazards using sources of information 

(HM Government guides, HSC ACoPs, safety event 
reports and inspection reports)

➤ Evaluating risks using qualitative and quantitative 
mechanisms

➤ The identifi cation and selection of appropriate con-
trol measures (taking into account those that are 
reasonably practicable)

➤ Recording the assessment (forms, reports and 
recording skills)

➤ Communication and dissemination of the outcomes 
of the assessment.

While the above list is not exhaustive and any training 
programme will not make a person or persons ‘compe-
tent’, a basic programme will provide underpinning know-
ledge from which an assessor can become competent.

5.5 The risk assessment process

Because of the fundamental role risk assessments play 
as a starting point for developing safety management 
systems, they must be conducted systematically. A sys-
tematic approach will help satisfy the law and ensure 
that nothing which could present a risk is inadvertently 
omitted. What appears to many to be the daunting task 
of conducting all the necessary risk assessments for any 
given work undertaking can be relatively easily achieved 
by a straightforward progression through a number of 
logical steps.

There are a number of different methodologies that 
are currently used throughout industry and commerce 
to achieve a systematic approach to risk assessment. In 

its guidance Five Steps to Risk Assessment the HSE has 
suggested the following stepped approach to assessing 
risks to health and safety in the workplace:

1. Identify the hazards
2. Decide who might be harmed and how
3. Evaluate the risks (in terms of likelihood and sever-

ity) and decide whether the existing precautions are 
adequate or whether more should be done

4. Record the signifi cant fi ndings
5. Review the assessment and revise if necessary.

Figure 5.5 HSE’s Five Steps to Risk Assessment guide

In its own fi re safety guidance documents HM Gov-
ernment has adopted a very similar approach in its guid-
ance on how an assessment of fi re risks can be achieved 
(Chapter 14).

The above steps identify the basic process of risk 
assessment and are discussed in more detail later in this 
chapter.

In order for organisations to conduct suitable and 
suffi cient risk assessment and ensure that all risks 
arising from work activities are identifi ed, evaluated and 
effectively controlled it is necessary to adopt a system-
atic approach to conducting risk assessments. It is likely 
that any such approach which require organisations to 
perform the following stages:

➤ Preparing an activity inventory that clearly identi-
fi es the types of workplace/s, any activities and 
pro cesses that are to be assessed
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➤ Identifying the signifi cant hazards involved (some-
thing with the potential to cause harm, etc.) for each 
area, or task included in the inventory

➤ Identifying all persons who may be harmed by iden-
tifying various groups of people and considering the 
numbers of individuals from each group who may be 
harmed

➤ Evaluating the levels of residual risk taking into 
account the risk control measures that are already in 
place

➤ Applying (where necessary) additional control meas-
ures that may be required to reduce the risk to the 
lowest level reasonably practicable

➤ Recording the signifi cant fi ndings of the assess-
ment, which is a legal requirement when fi ve or more 
persons are employed

➤ Reviewing and where necessary revising the risk 
assessment

➤ Communicating the fi ndings to all appropriate 
persons.

5.5.1 Preparing an inventory of activities

The fi rst stage in producing a risk assessment pro-
gramme is to identify all the buildings and areas (includ-
ing the activities and tasks undertaken) that will need to 
be assessed; this is often termed inventory preparation. 
This process provides an initial overview of each build-
ing or area, task or activity that will need to undergo a 
suitable and suffi cient assessment. This initial analy-
sis of the sources and distribution of risk arising from a 
work activity also enables organisations to prioritise the 
premises, tasks and activities that will need to undergo 
a more detailed assessment.

When faced with an entire workplace or a number of 
buildings on one site to assess, the fi rst step would be 
to break the site down into smaller, more manageable 

sections, then go on to list the specifi c areas or premises 
to be assessed. The usual method is to select geograph-
ical areas which would contain similar hazards or sites of 
similar nature or construction. In addition this approach 
provides a register of locations that can help employers/
responsible persons to identify when changes take place 
that may require the assessments to be reviewed.

Figure 5.6 Preparing inventory of activities to assess

The HSE has produced useful guidance on 
inventory preparation in HSG65. The guid-
ance suggests that an inventory should 
include:

➤ Risks brought into an organisation 
➤ Risks associated with its activities and 
➤  Risks associated with outputs and 

by-products.

The only downside to producing an inventory is that, for 
it to be an effective part of the risk assessment and risk 
management process, it must be kept up to date and 
therefore requires management resources.

5.5.2 Identifying the signifi cant hazards

Once the inventories have been created and a pro-
gramme of assessment has been established the next 
stage is to identify all the hazards that are involved with 
the premises, tasks and activities.

Possibly the most valuable source of information 
relating to the hazards, risks and effectiveness of existing 
risk control systems in the workplace are the employ-
ees and their representatives. Often those undertaking a 
specifi c task or working within a particular facility are only 
too aware of the hazards and potential risks associated 
with the work and in many cases will have views on how 
improvements to safety management could be made.

In addition to consultation with the workforce, there 
are a number of sources for information relating to 
hazards that assessment teams will want to consider; 
the most important of these include:

➤ Reviewing records:
 ➤  Safety event (accident/incident, fi re/false alarm) 

records, hazard information records and COSHH 
assessment records

➤ Reviewing documents:
 ➤  HM Government and HSE Guidance, indus-

try guidance and manufacturers’ data sheets. 
Company safety policies, method statements, 
emergency procedures, etc.
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➤ Location inspection:
 ➤ Site safety tours and site safety inspections
➤ Activity observation:
 ➤  Job safety analysis/task safety analysis (such as 

hot work processes).

As part of the identifi cation of hazards, it is useful to use 
HSE’s RIDDOR ‘accident categories’ as a means of iden-
tifying the hazards by considering the causes of injury 
which may arise. These categories cover slips, trips and 
fall, falls from height and falling objects, collision with 
objects or being trapped or crushed beneath or between 
objects, manual handling, contact with machinery or hand 
tools, electricity, transport, contact with hazardous chem-
icals, asphyxiation/drowning, contact with animals, and 
violence, not to forgetting of course fi re and explosion.

These categories have been adopted when trying 
to identify hazards and risks in relation to general health 
and safety; however, they may equally be applied when 
considering the types of risk in relation to fi re which may 
include:

➤ Slips, trips and falls (including those from height) 
while evacuating

➤ Handling, lifting or carrying portable fi re fi ghting 
equipment

➤ Being trapped by a wall collapsing
➤ Being asphyxiated from the inhalation of smoke
➤ Coming into contact with the release of harmful 

substances
➤ Being exposed to fi re or explosion while undertaking 

fi re fi ghting action
➤ Coming into contact with live electrical equipment 

due to degradation of wiring during a fi re
➤ Coming into contact with moving machinery while 

trying to shut down in the event of an emergency

➤ Being struck by a moving vehicle while evacuating
➤ Being assaulted by a person panicking in the event 

of a fi re.

It is likely that the above list will not necessarily be 
included in a fi re risk assessment (see later in the mod-
ule); however, each should be considered as part of a 
general risk assessment.

In the same way, categories of health risk, i.e. 
chemical, biological, physical, physiological, must also 
be considered as part of a general risk assessment 
process. Chemicals can obviously present a risk when 
coming into contact with humans, whether or not it is as 
a result of fi re, and the release of asbestos fi bres may 
also present a signifi cant risk (see Chapter 7).

Many of the physical and potentially psychological 
health risks can also be linked to a fi re scenario and thus 
must be taken into account during the risk assessment 
process.

It is also prudent when assessing hazard and risk 
to make the distinction between acute (single instant 
contact) and chronic (prolonged/repeated exposure) ill 
health. It may be that the inhalation of smoke containing 
toxic chemicals will cause death rapidly or that the inhal -
ation or exposure to less hazardous chemicals during the 
fi re process may worsen conditions of a person who has 
already been exposed over a period of time.

5.5.3 Identifying who is at risk

The third stage of the risk assessment process involves 
identifying who could be harmed (i.e. who is at risk) and 
how. When considering who is at risk, it is important to 
consider all those who may be affected by the activity 
or be on the premises, as well as those who are directly 
involved. Groups of people who could be at risk may 
include the following:

➤ Those directly involved with work within a facility, or 
undertaking an activity – skilled operatives, trainees, 
new workers

➤ Contractors – new contractors or regular main-
tenance contractors

➤ Visitors – clients, business representatives, consult-
ants, regular visitors, fi rst time visitors, those who 
only use facilities for meetings

➤ Members of the public and passers-by

Figure 5.7 It is important to understand the nature of the 
risks from fi re from hazards such as LPG cylinders Figure 5.8 Diagram illustrating ‘acute’ and ‘chronic’

TimeAcute Chronic



➤ Adults, children (under school leaving age), includ-
ing other people on whose site the activity is taking 
place, etc.

➤ Young persons – under the age of 18 (due to age, 
have limited knowledge, awareness, strength, etc.)

➤ Those who share the building or facilities – other 
employers, staff members and the self-employed

➤ Other persons – those whose building or facilities 
are close enough to be affected by the organisa-
tion’s activities or the result of an emergency within
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Figure 5.9 Building contractors have the potential to 
increase fi re risk

➤ Lone workers – those persons who work on their 
own either in a remote location within a workplace 
or those whose work is peripatetic moving from site 
to site.

In addition, within each group, individual people may be 
at greater risk due to their age, inexperience, compe-
tence, physical condition, etc.:

➤ Disabled/sensory impaired persons
➤ Those with physical impairments or sensory impair-

ment that may prevent awareness or response
➤ Expectant/nursing mothers, who may be more sus-

ceptible to physical/mental stresses.

The assessment should also take into account how 
many people are involved, anyone who is particularly at 
risk and why.

5.5.4 Evaluating residual risk

The fourth stage in the risk assessment process is to 
evaluate the level of residual risk, i.e. taking into account 
any current control measures (workplace precautions 
and risk control systems) that are already in place. Some 
risks may also be adequately controlled leaving only a 
low residual risk; these will require no further action 
other than a review of the validity of the assessment on 
a periodic basis (see below).

Hazard presents a risk which causes an 
accident/incident which in turn causes 
injury, ill health, damage, or loss.

As an example, oil can be considered as 
a hazard. When it is in the container it has 
potential but no likelihood of achieving its 
potential, therefore there is no risk. When it is 
spilt on a table there is a small possibility of 
causing minor harm (ill health perhaps), there-
fore the risk exists but is low. When the oil is 
spilt on the fl oor there is a better chance of it 
causing greater harm (slip), so the risk could 
be termed medium. When the oil is spilt on a 
heater unit or close to other potential ignition 
sources there is an even greater chance of 
it causing serious harm or even death (start-
ing a fi re), so the risk could be termed high or 
very high. It can be seen then that a hazard is 
an inherent quality of something, whereas risk 
is dependent entirely upon the circumstances 
surrounding the hazard.

An example is a contractor who has been 
engaged to install IT cabling within an exist-
ing workplace. The work location will include 
the main access corridor to the main stair-
case within the building. Those that could be 
put at risk from the operation would be the 
contractor, the occupier of the premises, vis-
itors to the premises, other occupiers (if the 
building is occupied by more than one) and 
other contractors.

Risks could include the more obvious fall-
ing from height, falling materials, slips and 
trips. In addition the less obvious, but nev-
ertheless safety critical, is the potential 
obstruction of escape routes and breaches of 
fi re compartment walls. Many people could 
be affected during the works and potentially 
many more over the life of the building if fi re 
compartmentation is breached by running 
cables or trunking through fi re breaks.
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As no numerical scales have been introduced with 
the above simple estimator it is diffi cult for a precise 
indication of the level of risk to be determined. Neither 
does this approach provide an easy mechanism to 
confi rm if the risk has been reduced to the lowest level 
reasonably practicable.

However, by introducing the above subjective 
estimations of the two elements of risk into a simple risk 
matrix, a qualitative assessment of risk can be made. 
Figure 5.10 is an example of a simple risk matrix.

When undertaking risk assessments for a number of 
work activities the application of a consistent method of 
qualitative evaluation of risk will allow for actions to be 
prioritised.

For example, a systematic qualitative evaluation of 
an organisation’s risk will result in some risks that are 
evaluated as ‘high’, some that are ‘low’ and some that are 
‘insignifi cant’, management decisions can then be made 
of a basis of risk vs cost. This qualitative method provides 
a basic evaluation of risk and will allow an organisation to 
consider what may or may not be considered a reason-
ably practical level of safety.

There are a number of methods for evaluating risk. 
The method applied for any particular risk will depend on 
a number of factors, such as the complexity of the activ -
ities carried out and the type and nature of the workplace.
For many of the day-to-day risks that people in the work-
place are exposed to, including fi re, a simple qualitative 
assessment will suffi ce, for more complex risks a quanti-
tative or semi-quantitative assessment may be needed.

Qualitative analysis
Qualitative analysis describes a quality of the risk. 
Typical of the qualities most often described is that of 
quantum, i.e. size or magnitude. For example, when 
assessing the means of escape in the event of a fi re, fi re 
risk has historically been rated as high, normal or low.

Qualitative analysis of risk is a subjective measure, 
based upon the risk assessor’s judgement. As with all 
methods of risk evaluation, a qualitative assessment will 
need to allow consideration of the two aspects of risk, 
i.e. the likelihood of a particular occurrence and the 
severity of the consequences.

The HSE, in its guidance document HSG65, have 
suggested a basic estimator as appropriate for a simple 
evaluation of risk. The HSE estimator, shown in Table 5.1, 
uses purely subjective measures of likelihood and uses 
RIDDOR events to ascertain the qualitative descriptors 
of the seriousness of the outcome.

Likelihood Severity

High Where it is certain or near certain Major Death or major injury (as 
 that harm will occur  defi ned by RIDDOR) or 
   illness causing long-term 
   disability

Medium Where harm will often occur Serious Injuries or ill health causing 
   short-term disability

Low Where harm will seldom occur Slight All other injuries or illness

Table 5.1 The HSE estimator

Likelihood of an accident/incident occurring
Outcome of the potential accident/incident

Major
injuries may 

occur

Serious
injuries may 

occur

Slight
injuries may 

occur

High
chance of an 

event
High risk Medium risk

Medium riskMedium risk

Low risk

Low risk

Low risk

Low risk

Medium
chance of an 

event

Low chance 
of an event

Insignificant
risk

Figure 5.10 Example of a simple risk matrix using the 
two aspects of risk to determine the magnitude of risk, 
expressed in qualitative terms

Qualitative analysis – describes the quality 
of risk using words.

Quantitative analysis – quantifi es the risk 
with numerical data.

Semi-quantitative analysis – uses numbers 
to quantify qualitative data.
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Quantitative analysis
In this method risk is evaluated, not by subjective judge-
ment, but by numerical data. Quantitative evaluation of 
the risk is therefore more demanding than a qualitative 
approach but provides a more rigorous evaluation.

A quantitative approach, when used to recalculate 
the effectiveness of controls (after implementation of 
risk control measures) also provides clear evidence that 
confi rms that risks have in fact been reduced.

It should be noted that specifi c raw data is required 
when using this technique to analyse the magnitude of 
risk. Data that will be required to allow a quantitative 
evaluation of risk will be found in the local and national 
records of:

➤ Hazard reports
➤ Injury accidents and incidents
➤ Ill health and sickness
➤ Health monitoring systems
➤ Environmental monitoring systems
➤ Fire-related incidents.

Details relating to the types of safety events that occur 
together with the likelihood of occurrence gathered from 
such records are an essential tool when evaluating risk 
as they provide statistics that confi rm the severity (or 
potential severity if a near miss) and how frequently the 
event occurs.

For most organisations gathering statistics in 
relation to fi re to provide a quantitative evaluation of fi re 
risk can be diffi cult to achieve. However, data from the 

insurance industry via the statistics produced by the Fire 
Protection Association (FPA) and from the fi re services 
via DCLG is available. Generally the statistics produced 
by the insurance industry focus upon estimated fi nancial 
losses, whereas those produced by DCLG relate to fi re 
deaths and injuries.

Both sets of statistics provide information on the 
causes of fi re and the numbers of fi res occurring in 
given areas or sectors. As the severity rating or potential 
outcome of a fi re is death or multiple deaths, reducing 
the likelihood of a fi re occurring and managing the 
secondary hazards associated with fi re (not being able 
to escape, etc.) must be seen as being a high priority.

Gathering meaningful data that gives a clear indica-
tion of frequency and severity is very often diffi cult 
(unless the industry, sector, or organisation is large 
enough to have suffi cient statistics available).

While personal injury accident data and ill-health 
data are generally readily available due to the frequency 
of events, the statistics relating to the numbers of fi res 
and false alarms refl ect the relatively low numbers of 
incidents; however, the outcomes are quite often more 
severe, so pure quantitative analysis can be very often 
diffi cult to achieve.

Pure quantitative analysis is generally only needed 
in a small select group of high risk industries, such as 
nuclear and offshore. The fi nal and probably most widely 
used evaluation of risk is a combination of the qualitative 
and quantitative approaches and is referred to as ‘semi-
quantitative’ risk.

Figure 5.11 Graph showing the initiators of fi res that resulted in more than £250 000 damage
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Semi-quantitative analysis
The use of semi-quantitative techniques for risk assess-
ment is widespread and it is often referred to as a quan-
titative method; however, it is easily seen that risk is 
expressed as a numerical value, the estimation of the 
magnitude of the risk is in fact subjective and therefore 
qualitative. A semi-quantitative evaluation of risk allows 
numerical values to be assigned to both severity and 
likelihood in the absence of data.

Like the qualitative approach, the semi-quantitative 
technique is essentially subjective and is based upon the 
risk assessor’s personal interpretation of the level of risk, 
but with the added assistance of a risk matrix so that a 
risk factor can be calculated numerically.

For example, the likelihood of a particular event 
occurring is assigned numerical values as shown in 
Table 5.2.

While it is easy to differentiate between the two 
opposing defi nitions at the end of each scale, there is 
often confusion with the words used to separate out the 
mid range.

There is no laid down criteria for either the words 
used to describe the value or the numerical values within 
the scale. A 5 by 5 scale is arbitrarily used here, though 
there are a wide variety of scales used from 3 through to 
8 and sometimes even 10.

Just as the likelihood rating is assigned numerical 
values, so too is the severity rating. Again using a scale of 
1 to 5 and adapting the HSE’s simple qualitative estima-
tions of severity, an example of how numerical values 
may be assigned is shown in Table 5.3.

In addition to the severity of the outcome of an 
event for an individual, the total numbers of people that 
may be affected must also be considered, as in the case 
of calculating the likelihood of the rise in fi res started 
by discarded smokers’ materials in places of public 
entertainment (if a smoking policy exists). The resultant 
effect upon persons being able to escape safely may 
also revolve around the numbers of persons present.

Having assigned numeric values to each element of 
risk, a risk matrix can then be completed to provide a 
calculation of an overall ‘risk factor’.

The resultant risk matrix can be used to provide 
and develop an action plan which may also be assigned 
numbers so that priorities can be identifi ed. Risk 
matrices are often colour coded to provide a visual 
concept of whether or not the residual risk is tolerable or 
acceptable.

An example of a semi-quantitative risk matrix, which 
incorporates the numerical scales discussed above, is 
shown in Figure 5.12.

The qualitative description of the severity  Numerical value that 
of a particular event may be assigned

First aid injury or illness requiring minimal attention 1
(plaster, etc.)

Minor injury or illness. Includes those where a  2
person could spend up to 3 days away from work

‘3 day’ injury or illness. Those where the person  3
would be off work more than 3 days (as per RIDDOR)

‘Major’ injury or illness (as defi ned per RIDDOR) 4

Fatality or disabling injury or illness preventing return 
to work 5

Table 5.3 An example of how numerical values may be assigned

The qualitative description  Numerical value that
of the likelihood of a  may be assigned
particular event occurring

No evidence of occurrence 1

Foreseeable but remote 2

Has occurred but only infrequently 3

Has occurred fairly frequently 4

Has occurred regularly and will  5
occur again

Table 5.2 Example of numeric values given to subjective, 
qualitative descriptions of risk, of a typical semi-quantitative 
assessment

Note: When assigning numerical scales to severity the assessor must take into account chronic or long-
term effects of any particular event and/or the effects of the long-term exposure to a perceived ‘low’ 
hazard.
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Once individual risks have been evaluated using a 
semi-quantitative approach, it is possible to establish 
formalised action plans based upon the risk grading – a 
sample is shown in Table 5.4.

The type of risk analysis or evaluation method used 
will vary from organisation to organisation; whether a 
numerical matrix or high, medium, low matrix is used 
will very much be dependent upon the risk levels of an 
organisation’s activities and workplaces.

5.5.5 Applying additional risk control measures

Having analysed the risks taking into account any existing 
control measures, the next stage in the risk assessment 
process is to consider the effectiveness of the controls 
and additional control measures that will be required to 
reduce the risk as low as is reasonably practicable.

A wide range of risk control measures are available, 
many of which can be identifi ed through reading HM 
Government, HSE and industry guidance documentation, 
or seeking advice from specialist advisers and companies.

In assessing the suitability of controls not only 
must guidance be sought, but reference to the MHSW 
Regulations and RRFSO hierarchy of controls should be 
considered. These are detailed below:

1. Avoiding risks
2. Evaluating the risks which cannot be avoided
3. Combating the risks at source
4. Adapting to technical progress
5. Adapting the work to the individual, especially as 

regards the design of workplace, the choice of work 
equipment and the choice of working and produc-
tion methods, with a view, in particular, to alleviating 
monotonous work and work at a predetermined 
work rate and to reducing their effect on health

6. Replacing the dangerous by the non-dangerous or 
less dangerous

7. Developing a coherent overall prevention policy 
which covers technology, organisation of work and 
the infl uence of factors relating to the working 
envir onment

8. Giving collective protective measures priority over 
individual protective measures and

9. Giving appropriate instructions to employees.

The above principles of control are used in the MHSW 
Regulations. The same principles are used in the RRFSO 
and the Fire (Scotland) Act, which omits point 5 and 
slightly rewords the paragraphs to focus upon fi re.

Chapter 6 will detail in more depth with the range of 
risk control measures available in a practical approach, 
which while not exactly mirroring the above serves to 
provide the basis from which to consider the manage-
ment of any residual risks.

To ensure that a risk assessment can be 
demonstrated as being ‘suitable and suffi cient’, one of 
the key factors to be considered is that of prioritisation of 

Risk level Guidance on necessary actions and timescales

High  risk 15–25  These risks are unacceptable; signifi cant improvements in risk control are required. The work activity or use 
of the workplace should be halted with immediate effect until risk controls are implemented that reduce the 
risk so that it is no longer high

Medium risk 6–12  Efforts should be made to reduce the risks associated with the activity or workplace. Medium- and longer-
term risk reduction measures should be introduced within a specifi ed time frame following the introduction of 
a series of short-term risk control measures

Low risk 2–4  Minimal control measures are required to be implemented to satisfy the level of risk. Any control measures 
required to further reduce the risks are of a low priority. Arrangements should be made to maintain current 
arrangements for risk control

Insignifi cant risk 1  These risks are considered acceptable; no further action is required other than to secure arrangements to 
maintain current risk control

Table 5.4 Example of recommended actions against residual risk values
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the risk controls, particularly with regard to an implemen-
tation programme.

It is therefore essential that a mechanism for priori-
tisation be considered. Any action plan emanating from 
a risk assessment must be SMART:

➤ Specifi c
➤ Measurable
➤ Achievable
➤ Realistic
➤ Time bound.

In addition any action plan arising from a risk assess-
ment must seek to identify the appropriate resources 
required to complete the action. This must include time 
and people required. It is also important to ensure that 
the person in the organisation who is responsible for its 
implementation is identifi ed to enable follow-up of the 
implementation plan.

Following a fi re risk assessment in a small 
offi ce facility it was identifi ed that no early 
warning system by way of detection was 
installed, particularly in storerooms and other 
unoccupied out of the way areas. 

While the action plan identifi ed that a 
detection system complying with BS 5839 
Part 1 was required, the action plan also 
identifi ed that domestic smoke alarms could 
be installed as an interim measure, while 
awaiting the design, installation and certifi ca-
tion of the new system.

5.5.6 Recording of risk assessment fi ndings

Where fi ve or more persons are employed by an 
employer, the risk assessment fi ndings (the signifi cant 
ones) must be recorded. It is good practice that all fi nd-
ings of risk assessments are recorded, not only if they 
are legally required, but also so that they can be used 
for providing staff and management with information and 
may help defend claims for negligence.

A wide variety of differing forms are used for record-
ing risk assessments and there is no universal layout. 
In general forms refl ect the requirement of the law and 
guidance issued by the enforcing authorities. The Five
Steps to Risk Assessment document produced by the 
HSE suggests the minimum standards of what should 
be recorded on a risk assessment form.

Regardless of the approach adopted to record the 
fi ndings, key elements should be recorded and are likely 
to include:

➤ The building, task, or location being assessed
➤ The name of the assessor/s
➤ The date of assessment
➤ The scheduled date of review of the assessment 

(arbitrary see section 5.4.7)
➤ A breakdown of all the identifi ed hazards (if a task, 

hazards at each stage of the task)
➤ Persons at risk and why
➤ Current control measures
➤ An evaluation of risk (with existing controls in place)
➤ Identifi cation of controls required to reduce the risk 

(prioritised in an action plan)
➤ An evaluation of any residual risk (with the additional 

controls in place).

Better assessments identify named persons and target 
dates for implementing fi ndings as part of the action 
plan. An example of a form to record a task-based risk 
assessment is provided at Appendix 5.1.

5.5.7 Reviewing and revising the assessment

The assessment must be kept under review to ensure 
that it remains valid for the activity or premises to which 
it relates. If circumstances change, the assessment 
must be reviewed and where new hazards are intro-
duced or the overall risk changes, the assessment must 
be revised, amended or a new assessment completed 
to take account of the changes that have invalidated the 
original assessment.

It should also be noted that when a prioritised 
system for implementing controls is used the assess-
ment should be reviewed at each stage to ensure that 
the required level of control is maintained.

Figure 5.13 A fi re door retaining device – an example of 
the application of technical progress
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Circumstances that may require a review of the any 
risk assessment may include:

➤ Changes of:
 ➤ The premises – internal or external layout
 ➤  The people affected – numbers, ages, disabilities
 ➤  The plant or tools – power supplies, heating 

systems
 ➤  The procedures in place – systems shutdown, 

emergency arrangements
➤  The introduction of new work processes – hot work, 

confi ned spaces mechanical handling
➤ Changes in legislation
➤ As a result of hazard reports
➤ Following a safety event (fi re/false alarm or 

accident/incident)
➤ Results of occupational health assessment or 

monitoring
➤ As a result of enforcement action
➤ Following consultation and discussion in a safety 

committee meeting.

Having completed the initial assessment, it is import-
ant to review the whole risk assessment process to 
determine:

➤ The accuracy of the initial assessment
➤ The effectiveness, applicability and practicability of 

the selected precautions
➤ Whether the risk assessment team operated 

effectively.

Risk assessment should not be seen as a ‘one-off pro-
cess’ but as an evolving exercise which continues to 
improve the overall management of safety within the 
workplace.

5.6 Communicating the fi ndings of a risk 
assessment

If risk assessments are going to be more than just words 
in a docu ment then the signifi cant fi ndings need to be 
acted upon. Managers and other staff need to under-
stand the risks in the workplace, what needs to be done 
to control them and what role they have to play in the 
process. The only way for the fi ndings of the risk assess-
ment to be effectively implemented is for them to be 
effectively communicated.

Besides being a requirement of current legislation, 
it is good business sense for the fi ndings of any risk 
assessment to be communicated to all those who may 
be affected. Groups of people who should be provided 
with information should include, but not necessarily be 
limited to:

➤ Employees
➤ Members of the management team (who are likely 

to be involved with implementing the action plan)
➤ Visitors and contractors
➤ Other employers/employees sharing the workplace
➤ Landlord and ‘responsible persons’ (particularly in 

the case of fi re).

There are a variety of different mechanisms by which 
the signifi cant fi ndings can be communicated. It may 
be that providing written copies of the assessment may 
be effective, or the information is included in staff meet-
ings, tool box talks or other formalised programmes. The 
information is also often included in pre-planned training 
sessions as part of both induction and ongoing training 
programmes.

The key issues that should be included in the 
information provided from the fi re risk assessment are 

Figure 5.14 Reviewing and revising risk assessments
Figure 5.15 Communicating the signifi cant fi ndings of 
a risk assessment
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the hazards that arise from the activity or workplace, the 
groups of people at risk, the level of risk and the control 
measures that are required to reduce the risk. It may 
also be appropriate to emphasise what to do if hazards 
still exist or control measures are not working effectively.

5.7 Case study

In November 2000 an 11 year old child was playing, as 
was the custom, with a group of friends in a multi-storey 
car park when he became trapped in the roll-up machin-
ery of an automatic roller shutter door.

The company who owned and managed the car 
park had, at the time of the accident, not conducted 
an assessment of the risks to children who may have 
gained unauthorised access to the car park.

The child was seriously hurt and died as a result of 
the injuries he suffered.

Following an investigation of the circumstances of the 
accident the HSE prosecuted the company involved for 
failure to ensure the health and safety of persons not in 
their employment in that over a signifi cant period of time, 
local children used the car park as a play area thereby 
exposing themselves to risks to their health and safety.

The company had also breached regulation 3 of the 
Management of Health and Safety at Work Regulations 
1999 by failing to conduct a suitable and suffi cient 
risk assessment. In fact the company concerned had 
conducted a health and safety risk assessment of the 
roller shutter door prior to the fatal accident but it was 
deemed to be not suitable and suffi cient.

The company was fi ned a total of £50 000 and were 
ordered to pay an additional £50 000 in costs to the HSE.

5.8 Example questions for Chapter 5

1. (a)  Identify the particular requirements of 
regulation 3 of the Management of 
Health and Safety at Work Regulations 
1999 in relation to an employer’s duty 

  to carry out risk assessments. (3)
 (b)  Outline the factors that should be 

considered when selecting individuals to 
assist in carrying out risk assessments in 

  the workplace. (5)
2. (a)  Explain, using an example, the meaning 
  of the term ‘risk’. (2)
 (b)  Outline the key stages of a general risk 
  assessment. (6)
3. An organisation has introduced a new work 

process for which a risk assessment is 
required under regulation 3 of the Management 

 of Health and Safety at Work Regulations 1999. 
 (a)  Outline the steps that should be used in 

carrying out the risk assessment, 
identifying the issues that would need to be

  considered at EACH stage. (8)
 (b)  Explain the criteria that must be met for 

the assessment to be deemed ‘suitable 
  and suffi cient’. (4)
 (c)  Identify the various circumstances that 

might require a review of the risk 
  assessment. (8)
4. (a)  Explain, using an example, the meaning 
  of the term ‘risk’. (3)
 (b)  Outline the content of a training course 

for staff who are required to assist in 
  carrying out risk assessments. (5)
5. (a)  Outline the factors that should be 

considered when selecting individuals to 
assist in  carrying out risk assessments in 

  the workplace. (5)
 (b) Describe the key stages of a risk 
  assessment. (5)
 (c)  Outline a hierarchy of measures for 

controlling exposures to hazardous 
  substances. (10)
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6.1 Introduction

The key to effective safety management, once the risks 
have been identifi ed, is to establish and implement a 
control strategy. The control measures that are imple-
mented to secure the safety of all those at work or who 
may be affected by the work or work processes should 
refl ect the legal requirements, as a minimum standard, 
and any technological advances that have been made.

The term ‘prevention’ when used in relation to 
fi re has often been interpreted to mean preventing a 
fi re starting in the fi rst place, which clearly is the most 
effective way to deal with fi re risk management. In current 
legislation and guidance, however, the term prevention 
relates to the need to prevent persons being harmed or 
loss being sustained.

The management of fi re risks both in relation to 
primary fi re hazards (ignition, fuel, oxygen) and second-
ary fi re hazards (those preventing people escaping safely 
in the event of a fi re) will be discussed in greater detail 
later within the book allowing this chapter to focus on 
strategies of control as they relate to safety management 
as a whole.

6.2 Principles of prevention

The fundamental ‘principles of prevention’ that are 
included in both the RRFSO and the MHSW are sup-
ported by a range of additional legislation, approved 
codes of practice and guidance each providing assist-
ance when considering the control measures that may be 
required to reduce the risks to the lowest level reasonably 
practicable.

A responsible person (under the RRFSO) and/or 
employer (under the MHSW) are legally required to apply 
the ‘principles of prevention’. These are principles that 
have been adopted throughout the European Community 
and are contained in both the RRFSO and the MHSW. 
The principles state that:

➤ Where possible risk should be avoided
➤ Risks which cannot be avoided should be evaluated 

(i.e. assessed)
➤ Risks should be combated at source
➤ Control measures should adapt to technical progress
➤ Dangerous substances/articles should be replaced 

by the non-dangerous or less dangerous
➤ A coherent overall prevention policy should be 

developed, which covers technology, organisation 
of work and the infl uence of factors relating to the 
working environment

➤ Priority should be given to collective protective 
measures (i.e. those which protect the most people) 
over individual protective measures and

➤ Employees should be given appropriate instruction.
➤ An additional control included in the MHSW is that 

of adapting the work to the individual, especially as 
regards the design of workplaces, the choice of work 
equipment and the choice of working and produc-
tion methods, with a view, in particular, to alleviating 

6General principles of 
control

This chapter discusses the following key 
elements:

➤ Principles of prevention
➤ The hierarchy of risk control measures
➤ Supervision and monitoring
➤ Safe systems of work
➤ Emergency procedures.
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monotonous work and work at a predetermined work 
rate and to reducing their effect on health. In addition 
the overall prevention policy also includes working 
conditions and social relationships.

This additional ‘principle of prevention’ contained within 
the MHSW does not directly relate to fi re; however, it 
can be seen that individual human errors that result in 
a fi re in the workplace may well refl ect a monotonous 
work pattern and/or poor working relationships.

Adapting to technical progress – where new 
technology exists there is a requirement to adapt the 
control measure to take any progress into account, such 
as fi tting intumescent strips to fi re doors to enable them 
to present a more effective fi re stop rather than relying 
on a larger door rebate.

Replacing the dangerous by the non-dangerous 
or less dangerous – for instance, replacing a low fl ash 
point chemical with either a non-fl ammable chemical or 
a chemical with a higher fl ash point (Chapter 7).

Developing a coherent overall prevention policy 
which covers technology, organisation of work and the 
infl uence of factors relating to the working environment – 
the preparation of safety policy documentation includ-
ing organisational and arrangements sections and the 
development of a positive safety culture.

Giving collective protective measures priority 
over individual protective measures – give priority to 
the measures that protect a number of employees rather 
than those of individual employees such as providing 
effective fi re compartmentation within a building which 
prevents rapid fi re spread. So that all occupants can 
safely escape in case of fi re should be given a higher 
priority than developing a personal emergency evacu -
ation plan (PEEP) for a disabled employee.

Giving appropriate instructions to employees – 
ensure that all relevant persons (employees, self-
employed persons, other employers) understand their 
responsibilities and what they should do, for instance 
emergency procedures or when undertaking potentially 
hazardous hot work processes.

The principles of prevention are particularly 
useful when considering controlling the risks 
from fi re. For example, when a ‘responsible 
person’ is developing a fi re risk control strat-
egy, they should attempt to completely elimi-
nate the risk of a fi re occurring. This may be 
done by having effective security, and ensur-
ing that the workplace contains no electrical 
equipment, dangerous substances or poten-
tial arsonists. In most cases this will not be a 
practical solution. Therefore the respon sible 
person will need to evaluate the fi re risk, in 
other words make an assessment of the 
nature and magnitude of the risks from fi re 
in the workplace. This will include assessing 
the risk of a fi re breaking out and the result-
ant risks to people, the building and the busi-
ness assets.

Once the nature and magnitude of the fi re 
risk is known the responsible person must 
consider applying the other principles of 
prevention.

There follows some more examples of how the prin ciples 
of prevention may be understood and applied:

Avoiding risks – if it is possible avoid a risk 
altogether perhaps by undertaking the work a different 
way, for instance using compression fi ttings when join-
ing pipe work together rather than using a naked fl ame 
and LPG.

Evaluating the risks which cannot be avoided – 
this is undertaken by completing a risk assessment or 
series of risk assessments, for instance completing 
a risk assessment for handling a reactive fl ammable 
chemical and/or completing overall fi re risk assessment 
for a premises.

Combating the risks at source – this means taking 
steps to reduce the risks at source such as protect-
ing the external metal fi re escape staircase from the 
vagaries of the weather rather than putting up warning 
signage e.g. slippery when wet.

Figure 6.1 Practical fi re evacuation exercises are an 
essential way of providing information.
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Consultation and the arrangements for gathering 
information from workers and their representatives are 
particularly important if adaptation to the individual is 
to be addressed as part of the principles of control to 
prevent human error.

6.3 The hierarchy of risk control 
measures

The principles of control outlined above provide a basis 
from which to consider the adequacy of existing control 
measures, both those already in place and those that 
are likely to be required. The principles themselves do 
not provide a hierarchy from which to assist confi rma-
tion that the risks have been reduced so far as is reason-
ably practicable, neither do they establish a hierarchy of 
which control or series of controls to use.

The following is a summary of the preferred hierarchy 
of risk control principles as outlined in the HSE publica-
tion HSG65 as they relate to general health and safety.

Eliminate risk by substituting the dangerous for the 
less dangerous, e.g.:

➤ Use less hazardous substances
➤ Substitute a type of machine that has a better 

guarding system to make the same product
➤ Avoid the use of certain processes entirely perhaps 

by contracting out.

Combat risks at source by engineering controls and 
giving collective protective measures priority, e.g.:

➤ Separate the operator from the risk of exposure to a 
hazardous substance by fully enclosing the process

➤ Protect the dangerous parts of a machine by 
guarding

➤ Design process machinery and work activities to 
minimise the release, or to suppress or contain, air-
borne hazards (LEV)

➤ Design machinery to be operated remotely and to 
which materials are fed automatically, thus separat-
ing the operator from danger areas such as moving 
blades, etc.

Minimise risk by:

➤ Designing suitable systems of working
➤ Using personal protective clothing and equipment; 

this should only be used as a last resort.

HSG65’s hierarchy refl ects that risk elimination and the 
use of physical engineering controls and safeguards to 
control risk can be more reliably managed rather than 

those that rely solely on people, particularly when they 
are prone to error.

The hierarchy shown above relates to the manage-
ment of occupational safety and health issues, the hier -
archy is very often extended slightly following a very 
similar layout enabling the effective management of both 
the primary and secondary fi re hazards to be considered.

The hierarchy is shown below:

EliminationEliminationElimination

SubstitutionSubstitutionSubstitution

ReductionReductionReduction

IsolationIsolationIsolation

ControlControlControl

Personal protective equipmentPersonal protective equipmentPersonal protective equipment

Discipline (personal, signage, etc.)Discipline (personal, signage, etc.)Discipline (personal, signage, etc.)

Figure 6.2 The hierarchy of risk control measures

6.3.1 Elimination

The most effective way of managing risk – removing an 
entire process, task or activity eliminates the risk entirely. 
Perhaps changing a process that requires heat via a 
naked fl ame to a cold process may be possible given the 
technological advancement made over recent years. With 
regard to fi re risk management elimination can only effect-
ively be used to manage primary fi re hazards although if 
it can be used effectively it will have an impact on man-
aging the secondary fi re hazards. On many occasions it 
is not possible to stop undertaking a process and thus 
an alternative control measure or selection of control 
measures from within the hierarchy must be considered.

6.3.2 Substitution

The replacement of a high risk hazard, such as a solvent-
based paint, with that of a risk-free or low risk alternative 
such as a water-based paint. A further example would 
be the use of battery powered hand tools as a substitute 
for 220/240 volt electrical tools which possess greater 
fi re risks not to mention slip/trip risks from the cables.

6.3.3 Reduction

Reducing can take a number of forms such as the 
reduction in the numbers of persons exposed to the 
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hazard. For example, changing the work pattern by 
undertaking the refurbishment of a main staircase in a 
busy offi ce building concourse could be undertaken out 
of normal working hours thereby reducing the numbers 
of people exposed to the work or who may be affected 
by the work (means of escape partially obstructed). In 
relation to the management of dangerous substances in 
the event of a fi re, a mitigating measure would be the 
reduction of the number of persons potentially exposed 
by undertaking the work in a remote or segregated area.

When considering a method of work it may be 
possible to apply a different technique to reduce the 
risks such as using a roller to apply a coating material 
rather that using a spray technique which may present 
an additional explosion risk due to the atomised spray 
and the presence of ignition sources.

Reduction may also be achieved by the reduction of 
exposure time to a hazard, such as would be the case 
when managing the exposure time of persons involved 
in the transportation, storage, use and disposal of 
chemicals such as solvents. The Workplace Exposure 
Limit (WEL) assigned to acetone, for example, is 500 ppm 
in an 8-hour period, thus reducing exposure to the 
prescribed limit ensures that persons are kept free from 
ill health arising from the hazardous chemical. Acetone 
is, however, a chemical with a low fl ashpoint so even 
a small amount could present a fi re and explosion 
risk and thus reducing the volume is also a fi re control 
measure.

The single biggest reduction measure in relation 
to dangerous substances is to reduce the quantity or 
amount of the substance transported, stored, handled, 
etc. to the absolute minimum. This could be achieved by 
establishing a ‘call-off’ system whereby minimum stock 
levels are supported by regular deliveries keeping the 
stock levels down to the absolute minimum.

6.3.4 Isolation

Isolating the hazard from people by enclosing the haz-
ard should also be considered when elimination, substi-
tution or reduction cannot be achieved. Isolation can be 
achieved, when handling fl ammable and reactive mater-
ials, by the provision of a glovebox enclosure to prevent 
ill-health effects from inhaling the vapours, in addition 
to preventing the fl ammable vapours fi nding an ignition 
source causing a fi re or explosion.

Isolation of electrical supplies throughout a building 
(service risers) can be achieved by ensuring that the 
risers are fi re resistant enclosures, thus should a fi re start 
the secondary hazard (such as the production of smoke) 
is contained within the enclosure and will not have an 
adverse effect upon those escaping.

It may also be possible to undertake hot work within 
an enclosure which is fi re retardant and/or fi re resistant, 

thus isolating the risk of fi re progressing outside the 
enclosure by containing it within.

6.3.5 Control

Control can be achieved in two separate ways, although 
like many of the controls discussed in this chapter they 
may well be used together in an overall control strategy.

Engineering controls – the use of a guard or an 
interlocking system is an effective engineering control 
for preventing access to dangerous moving parts on 
machinery. Engineering controls are widely used in 
relation to fi re safety and risk management solutions, for 
example smoke extract systems manage smoke levels 
to allow greater time to escape from large buildings 
and premises such as shopping centres. Sprinkler and 
other types of fi xed fi re fi ghting installations are installed 
to manage and suppress a fi re. Detection and alarm 
systems are engineering controls that provide early 
warning and a communications system in the event of a 
fi re (Chapter 9).

Safe systems of work (SSOW) – these are formal 
written procedures that describe how a process or 
activity is to be undertaken. The HSWA requires the 
production of SSOWs and that all employees know them. 
There is a wide range of terminology used across industry 
to describe an SSOW. In the construction industry, for 
example, the term ‘method statement’ is used, in many 
production-based organisations the SSOWs are referred 
to as safe operating or standard operating procedures. 
Regardless of the terminology used and the way they are 
recorded, SSOWs tend to include very similar items, such 
as a description of the work, its sequence, the risks and 
controls, etc.; further details on SSOWs are discussed 
later in this chapter.

6.3.6 Personal protective equipment (PPE)

Personal protective equipment should only be issued as 
a last resort, where risks cannot be controlled by more 
positive means, i.e. with controls further up the hierarchy. 
Where it is issued the employer is not allowed to make 
any charge for its provision. The equipment must be read-
ily available and employees must have clear information 
on how to obtain it, use it, maintain it and store it. In order 
to ensure the proper level of protection and comfort the 
PPE must be available in a range of sizes to suit the entire 
workforce. PPE must conform to the relevant standards 
and carry the CE mark.

Any PPE supplied must be suitable for the operating 
conditions and it must protect against the specifi c risk 
present. This will require the employer or responsible 
person to carry out an assessment of the precise need 
for protection and specify PPE which will meet those 
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needs. This assessment must also take into consider-
ation the needs of the wearer in terms of fi t and usability.

Any PPE issued must have a supporting system 
to ensure it is properly maintained or replaced as 
necessary. The level of maintenance support required 
will depend on the nature of the equipment and may 
range from simple cleaning to a planned inspection and 
maintenance programme.

While PPE is seen as a last resort, there are a 
number of benefi ts to its use these are:

➤ It supports and enhances other control measures 
such as SSOWs and permit to work systems (con-
fi ned space entry)

➤ It provides a solution to risk reduction where other 
controls are impracticable such as wearing bump 
caps in low head height plant room areas

➤ It can be used as an immediate interim measure to 
allow work to continue prior to establishing further 
controls such as guarding, enclosure, etc.

➤ It will be required as part of the emergency response 
arrangements for effectively rescuing a person from 
areas such as confi ned spaces or enabling isolation 
of power sources, service supplies, etc. in the event 
of an emergency.

There are a number of limitations attached to the use of 
PPE, the majority of which revolve around the fact that 
if the PPE is not worn, is damaged, does not fi t or is not 
maintained it will not only offer limited or no protection, 
it can also lead the wearer to believe that they are pro-
tected even if they are not.

6.3.7 Discipline

The use of signage markings and personal discipline is 
the fi nal control measure covered by ERICPD hierarchy. 
The reliance upon individuals following the sign’s direc-
tion is immense; it is also well known that an overpro-
vision of signage actually results in a person becoming 
‘sign blind’ where they cannot identify what the specifi c 
signage denotes and will therefore not take the appro-
priate course of action – this will be discussed further in 
Chapter 10. All signs must display a pictogram to iden-
tify their meaning which may, if necessary, be supported 
by suitable wording.

Mandatory signs
Signs prescribing specifi c behaviour
Circular sign
Blue ground (50% of area of sign)
White border and pictogram.

E.g. fi re door keep shut.

Prohibition signs
Signs prohibiting behaviour likely to cause or increase 
danger.

Circular sign
Red edging and cross stripe (35% of area)
White ground
Black pictogram.

E.g. No smoking.

Warning signs
Signs giving warning of a hazard or danger.

Triangular sign
Yellow ground (50% of area)
Black edging and pictogram.

E.g. Explosive atmosphere.

Emergency escape or fi rst aid signs
Fire safety signs (also known as safe condition signs).
Signs giving information on emergency exits, fi rst aid, res-
cue facilities, etc.

Rectangular or square sign
Green ground (50% of area)
White pictogram.

E.g. Emergency exit.

Figure 6.4 A typical no smoking sign

Figure 6.3 Typical fi re door keep shut sign
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Fire signs
Signs showing the direction to, or location of, fi re fi ght-
ing equipment.

Rectangular or square sign
Red ground (50% of area)
White pictogram.

E.g. fi re extinguisher.

an organisation will directly affect each of the elements 
of the hierarchy of controls if elimination has not been 
achieved. Therefore discipline in the shape of supervision 
and monitoring will also form part of the control process.

It is likely that rather that placing reliance upon 
any one individual control measure covered in ERICPD 
a combination of controls outlined in the hierarchy will 
often be required and then supported by an appropriate 
level of supervision and monitoring.

6.4 Supervision and monitoring

With the exception of elimination, the remainder of the 
hierarchy of controls will require an adequate level of 
supervision and monitoring. This will ensure that the 
controls are implemented and maintained, particularly 
those that place a heavy reliance upon humans.

For example, effective management of both primary 
and secondary fi re hazards is essential and the role 
of effective supervision and monitoring must not be 
underestimated.

A well-trained and competent person will be able to 
undertake a level of ‘self supervision’ reducing the need 
for more formal management supervision. The level of 
self supervision will also need to take into account the 
level of risk.

When considering a programme of hot works the 
levels of supervision will be dependent upon both the 
competence of the individual undertaking the task and 
the risk of fi re starting and spreading. Therefore for this 
higher risk activity effective management systems with 
appropriate levels of formal supervision are essential to 
control the risks. The levels of supervision and monitor-
ing required will need to take into account the following 
factors:

➤ Individual factors, e.g.:
 ➤ Competence
 ➤ Capability
 ➤ Age
➤ Task factors, e.g.:
 ➤ Complexity
 ➤ Frequency of operations
 ➤ Environment
➤ Risk factors, e.g.:
 ➤ To the individual
 ➤ To other groups or persons
 ➤ To the business
 ➤ To the environment.

The type and level of safety monitoring will depend upon 
the workplace precautions or controls in place. Monitoring 
of engineering controls such as fi re detection and alarm 
systems will be based on formal systems such as those 

Figure 6.6 A typical emergency escape sign

Clear, well-positioned and well-maintained signage 
will enhance the control measures identifi ed earlier in this 
chapter. As will be seen in Chapter 10 the use of escape 
signage is a critical control in assisting persons to leave 
the building safely.

Behavioural controls in the form of personal discipline 
is required to follow not only the safety signage but also 
the conditions laid down in SSOWs and for an individual 
to utilise engineering controls as part of an overall risk 
management strategy. The safety culture pervading in 

Figure 6.5 A typical explosive atmosphere warning sign

Figure 6.7 A typical fi re extinguisher location sign
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found in BS 5839 Part 1, whereas the mechanisms for 
ensuring that persons can safely evacuate in the event of 
an emergency (means of escape) will depend upon active 
monitoring such as inspections and safety tours.

The monitoring and management of contractors 
is also required at a high level particularly when works 
involve high risk processes such as the use of fl ammable 
substances or where works are undertaken on access 
and egress routes.

Consideration must also be given to how an organ -
isation monitors emergency exercises and its training 
and competency levels, as the protective measures 
implemented by it to keep people safe will rely upon them 
following procedures for which they have been trained.

6.5 Safe systems of work

6.5.1 What is a safe system of work (SSOW)?

A critical element in controlling primary fi re and other 
workplace hazards is the use of a safe system of work 
(SSOW). This SSOW, in simple terms, defi nes a way 
of undertaking a task in a safe manner, for instance it 
would defi ne the safe way of refuelling a forklift truck 

powered by LPG, or the safe way of undertaking hot 
work processes.

Safe systems of work appear in a variety of forms 
including:

➤ Standard operating procedures
➤ Safe operating procedures
➤ Method statements.

Such a system of work would on the majority of occa-
sions be formally recorded and documented, taking into 
account all foreseeable risks associated with the oper-
ation and detail the procedure for minimisation of the risk, 
or where reasonably practicable the complete elimin-
ation of the risk.

As can be seen from the above defi nition the safe 
system of work should provide a step-by-step approach 
which integrates all the facets that will secure the safety 
of not only those undertaking the task or job, but also 
those who may be affected by it.

As previously discussed, it is the risk assessment 
that determines the need for a safe system of work to 
be introduced, as part of the mechanisms by which the 
hazard and associated risks are controlled. The safe 
system of work relies heavily upon human behaviour 
and discipline and therefore selecting a safe system of 
work above other control strategies, such as elimination, 
should not be considered.

The procedural controls developed in the creation of 
the safe system of work will also have to take into account 
technical control measures including design features 
such as the use of guards on cutting equipment, noise 
reduction systems and workplace modifi cations. Each 
of these will be supported by behavioural controls which 
address the individual in terms of selection and training, 
which are included in the ‘safe person approach’.

The actual control measures should be selected on 
the basis of their effectiveness, applicability, practicability 
and, fi nally, cost. Some controls may be dictated by legal 
requirements, e.g. equipment guards. In most cases, 
however, it is usual to apply a hierarchy of measures such 
as that given in the publication Successful Health and 
Safety Management (HS(G)65).

It is often the case that complex or unusual tasks 
are required to have a formally documented SSOW. Over 
recent years the formal system has been adopted for the 
majority of routine tasks as their production assists in 
defi ning the safety standards required of an operation or 
process and importantly provides a basis for the provision 
of information, instruction and training programmes.

A number of pieces of current legislation refer to 
the requirement for the production of safe systems of 
work, together with the provision of information, instruc-
tion and training. Therefore in addition to introducing 
measurable standards, the introduction of safe systems 

Figure 6.8 Diagram of levels of supervision from HS(G)65

Defi nition of a safe system of work:

A step-by-step procedure based upon the 
integration of people, equipment, mater ials, 
and the environment, to produce an accept-
able level of safety.

Level of supervision

High 100%

Low

Low
High

Formal supervision

Self supervision

High
Low

Competence
risk

0%
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of work assists an employer or responsible person to 
comply with the law.

In order for an organisation to effectively use safe 
systems of work as part of its risk control strategy it will 
be necessary to consider the follow:

➤ When a safe system of work is required
➤ How safe system of work will be developed
➤ How the safe system of work will be documented
➤ How the system will be communicated and persons 

trained
➤ How the system will be monitored, reviewed and 

when necessary revised.

6.5.2 When is a safe system of work required?

As discussed above a safe system of work may well be 
recorded and documented for the majority of tasks or 
operations undertaken. In general the risk assessment 
of an operation will determine the need to document 
the safe system or consider that an informal approach 
is appropriate. To assist in determining the level of for-
mality that a safe system of work takes the following key 
factors may be considered:

➤ The level of risk identifi ed in the risk assessment
➤ The legal requirements, i.e. (Construction Design 

Management Regulations ACoP)
➤ Guidance from trade bodies in relation to ‘best prac-

tice’ (Fire Protection Association)
➤ Complexity of the task or operations
➤ Previous experience (safety events, accidents, 

incidents)
➤  Level of resources required to implement and moni-

tor the SSOW:
 ➤ Documentation
 ➤ Training
 ➤ Supervision.

Safe systems of work do not always require document-
ing, for example the changing of a light bulb on a desk 
lamp. If, however, there is no formal safe system of work 
the mechanisms by which people undertake tasks and 
operations may vary and there is the potential that people 
may be harmed as a result. A formalised system enables 
standards to be communicated, implemented, monitored 
and reviewed which will assist in managing the risk.

6.5.3 Developing a safe system of work

The development of a safe system of work for a work 
activity requires an adequate level of resources to be 
committed. The level of resources required will refl ect 
the complexity of the operation, those that will be 
involved and the resources available.

One key area in the development of a safe system 
of work is to gather suffi cient information from a variety 
of sources. Table 6.1 identifi es such sources of informa-
tion and provides a brief overview of the information that 
may be provided.

Once the information has been gathered the develop-
ment of the system of work will need to be coordinated 
and recorded. The responsibility for this task rests with 
the employer or responsible person. Assistance of a 
competent person will on many occasions be required, 
so that the coordination of the team producing the 
SSOW and the development of the system refl ect the 
preventive and protective measures required by law.

The competent person is likely to have knowledge 
of a variety of techniques for analysing the operation 
including:

➤ Job safety analysis (JSA)
➤ Hazard and operability study (HAZOP)
➤ Fault tree analysis (FTA)
➤ Failure modes and effects analysis (FMEA).

The last three may assist in preparing the safe system of 
work, particularly when the operation may have a high 
loss potential.

The JSA technique is frequently used to 
assist in the development of a system for a 
variety of operations and includes the follow-
ing steps:

Select the job to be analysed

Record  the component parts of the 
job in chronological order

Examine  each component part to 
determine the risk of harm

Develop  control measures for each 
step to reduce the risk of 
harm

Record  the job safety instruction

Communicate  the information in the 
instruction to operators and 
supervisors

Maintain  the safe system to ensure it 
remains effective

Regardless of the technique adopted to develop the 
system of work, there are four essential factors that must 
be considered when developing it: people, equipment, 
materials and the environment.
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People – a safe system of work should be designed to:

➤ Ensure the person doing the work has the right 
mental and physical capabilities

➤ Ensure adequate training is provided
➤ Promote safe behaviour
➤ Ensure employees are properly motivated towards 

safe working
➤ Ensure the correct level of supervision is exercised 

to ensure compliance with the system.

Equipment – a safe system of work should ensure that:

➤ All equipment, including any personal protective 
equipment, is suitable and fi t for its intended use

➤ Safety specifi cations are considered such as ergo-
nomics, noise, etc.

➤ Any specifi c risks presented by the equipment are 
controlled

➤ There are adequate maintenance procedures to 
ensure equipment remains in an effi cient state

➤ Emergency shutdown procedures have been 
established

➤ Any training required for safe operation of the equip-
ment is provided.

Materials – materials must be safe during use or 
processing:

➤ Any materials used during the work process must 
be considered, including any by-products created 
during the process

➤ Appropriate waste disposal measures should be 
employed

Source of information Comment

Employees that undertake Vital source of information on how the work is actually undertaken, or how it is likely to be 
the operation or task  undertaken. Previous knowledge of similar activities, the hazards and risks. History of faults, 

failures and success
Very valuable asset as part of the legally required consultation process

Legislation, ACoP and Provide minimum standards required by law. For example, Confi ned Space Regulations require a 
guidance issued by system of work for confi ned spaces and the ACoP goes on to identify the main elements to 
enforcing authorities consider when designing the safe system including the use of permit to work

Enforcement bodies  Verbal or written information provided while in face-to-face contact during an inspection
themselves

Guidance from trade  Written information from these bodies can take the shape of guidance notes such as in the case 
bodies  of Fire Prevention on Construction Sites published by the Construction Confederation and the 

Fire Protection Association. This guide provides information on, among others, arrangements for 
storing fl ammable liquids and LPG

British, European and  These documents detail the minimum industry standards that should be applied and are often 
International standards  cross-referenced by other guidance such as in the case of Building Regulations Guidance 

Approved Document B that cross-references BS 5839 Part 1 Code of practice for system design, 
installation, commissioning and maintenance of fi re detection and alarm systems for buildings

Manufacturer’s information  The range of information available is vast, e.g. how to test and maintain systems, chemical 
and guidance hazards and personal protective equipment that should be used to protect against residual risks

Risk assessments and The information from previously completed risk assessment and JSA records provide a backbone 
job safety analysis on which to formalise a safe system of work

Organisation’s policy,  Information from existing policies and procedures such as those relating to the management of 
procedures and standards  vehicles may provide a basis from which to determine the safe systems for reversing or refuelling 

vehicles

Safety event investigations  The fi ndings and recommendations contained in an investigation report may assist in reviewing 
the safe system of work

Results of health surveillance  The results are likely to be able to confi rm that the effective use of PPE has reduced exposure or 
not and that the system is effective or not

Table 6.1 Sources of information available when developing a safe system of work
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➤ End products must conform to the required quality 
and safety standards.

Environment – a safe system must consider (where 
necessary):

➤ Control of temperature, lighting and ventilation
➤ Appropriate controls for dust, fumes, vapours, radi-

ation, chemical and biological hazards
➤ Safe access and egress
➤ Provision of adequate welfare facilities
➤ Noise and vibration
➤ Variations:
 ➤ In climatic conditions
 ➤ Due to the time of day or year
 ➤ Due to other persons in the work environment
➤ Evacuation in the event of an emergency.

Any safe system of work should be designed to com-
bine these four elements to produce an integrated 
method of working which will ensure that tasks are car-
ried out in the safest way that can be achieved under the 
circumstances.

To illustrate how an effective safe system of work 
might be developed, it is useful to consider the require-
ments for a ‘lone worker’ who by the very term works by 
themselves without close or direct supervision.

There are a range of work situations that may involve 
lone working and include:

➤ Cleaners (out of hours)
➤ Security staff
➤ Delivery drivers
➤ Installation and maintenance engineers
➤ Warehouse persons
➤ Police offi cers
➤ Social workers.

In addition to those listed above, any member of staff may 
work out of normal work hours or be working in a remote 
location and as such may be deemed to be lone working.

Using the people, equipment, material and environ-
ment approach detailed above the procedure adopted 
would take into account as a minimum:

People – ensuring that the selection process takes 
into account the psychological capabilities required 
of the role and that adequate training assists in attain-
ing the required level of competence and confi dence. 
Regular periodic visits from their line manager to ensure 
that adequate monitoring of operations is maintained.

Equipment – the provision of safe equipment for 
the tasks being carried out taking into account only 
one person is available. Other equipment including 
communications equipment (mobile phone, pager, radio) 

to enable regular contact with the line manager and 
others in the team must also be considered. Mobile fi rst 
aid kit and automatic warning devices in the event of an 
emergency should also be made available.

Materials – each work situation would dictate 
consideration of a variety of chemicals (cleaners, 
delivery drivers, installation and maintenance engineers, 
warehouse workers) that persons could come into 
contact with or in the case of installation and mainten-
ance engineers the products conform to the required 
quality and safety standards.

Environment – safe access and egress arrange-
ments which would include arrangements in the event 
of an emergency. Any specifi c arrangements for the 
provision of adequate welfare facilities, perhaps through 
liaison with a third party, must be considered. The safety 
of those working in the hours of darkness must be taken 
into account and work patterns considered accordingly.

This list is not exhaustive but is used to indicate 
how a safe system of work may be considered and then 
produced.

6.5.4 Documenting a safe system of work

Having assessed when a safe system of work is needed, 
and a competent person has been engaged to assist 
in its development, the next stage of the process is to 
document the system. As discussed previously it should 
be noted that not all safe systems of work will need to 
be documented; this decision is likely to be made by the 
competent person.

How the system is to be documented should be 
considered and refl ect among other issues; the nature of 
the operation, the level of control required, who will be 
operating it.

Figure 6.9 Consideration of the people, equipment, 
materials and environment is required when conducting a 
job safety analysis
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The documentation should be written in such a 
way as to be easily intelligible whosoever will refer 
to it. It should be user friendly and avoid the use of 
tech nical jargon as far as possible. Many safe operating 
procedures within industry are reproduced as summary 
sheets, which are on many occasions posted adjacent 
to or on the machinery to which they relate.

Documentary control is an essential part of 
managing a successful system and in particular when 
introducing a safe system of work. An effective document 
management system will ensure that the most up-to-date 
system of work is being operated to, particularly when 
amendments have been made to reduce the overall risk.

To assist an organisation to record and document 
its safe systems of work many will adopt a standard 
format such as the use of a template. This is particu-
larly prevalent in the construction industry sector where 
templates for the production of method statements exist. 
Whichever format is developed it is likely that it will need 
to include as a minimum:

➤ The name of the task or operation
➤ The address or location
➤ A brief description of the operation
➤ The sequence of work or operations that are to be 

carried out
➤ The plant, tools or machinery involved
➤ Any chemicals or hazardous substances that may 

be involved or produced
➤ Foreseeable hazards associated with the operation 

(cross-reference to the risk assessments, COSHH 
assessments, manual handling assessments, etc.)

➤ Workplace precautions to be used to minimise the 
risks to all persons who may be affected, for higher 
risk operations a permit to work may be required

➤ Competency or specifi c training requirements of the 
persons undertaking the work or operations

➤ Supervisory management levels
➤ Emergency procedures
➤ Monitoring arrangements
➤ Revision number and associated documentary con-

trol measures.

6.5.5 Permits to work

In circumstances where it is necessary to adopt a highly 
formalised safe system of work it is often necessary to 
introduce a ‘permit to work’ system. A permit to work 
system documents details relating to the work to be 
done, the hazards involved, the precautions necessary 
and the persons responsible. Typical examples of work 
that may require a permit to work system include:

➤ Working with pressurised systems
➤ Working adjacent to overhead crane tracks

➤ Working with asbestos-based materials
➤ Work involving high voltage electrical equipment
➤ Work involving underground services
➤ Any work in confi ned spaces
➤ Hot work.

The permit to work system is more fully described 
in Chapter 8 specifi cally as it relates to the control of 
hot work.

6.5.6 Safe system of work – communication

Having documented the safe system of work and prior 
to its implementation a critical factor that will affect 
the success of this procedural control measure will be 
ensuring that the information contained in the safe sys-
tem of work is communicated to all those involved with 
the operation, including the operators, supervisors and 
managers.

How the information is communicated will vary from 
a briefi ng sheet to a full training programme depend-
ent upon the complexity, familiarity, competence, etc. of 
those needing to receive the information.

It may also be necessary to provide information to 
other persons who may directly or indirectly be affected 
by the operation, such as the facilities management 
team (if isolations are required as part of a permit to work 
system).

The content of a typical training programme for 
those involved with the operation of a safe system of 
work is detailed below:

➤ What a safe system of work is
➤ Why the safe system of work is required
➤ What the work involves
➤ Hazards associated with the work and the fi ndings 

of the risk assessment
➤ The control measures that will be adopted including 

(if appropriate):
 ➤ Permit to work
 ➤ Guarding systems
 ➤ Isolations
 ➤ Personal protective equipment
 ➤ Monitoring (air sampling, health, etc.)
➤ Emergency procedures
➤ How the work will be supervised.

6.5.7 Monitoring, reviewing and revising

To ensure that any safe system of work remains effect-
ive an organisation must establish a management pro-
gramme for monitoring, reviewing and where necessary 
revising the system of work.

Monitoring of the system is often undertaken by fi rst 
line management as part of their job function. It is the 
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role of supervisors to identify the effectiveness of the 
system in controlling the hazards and risks relating to 
the operation. Where there appears to be a shortcom-
ing in the arrangements this should be reported to the 
senior management so that a review of the system can 
be undertaken.

In many organisations formal systems exist to 
undertake periodic reviews of safe systems of work 
regardless of whether shortcomings have been identifi ed. 
This ‘active’ or ‘proactive’ approach has some distinct 
benefi ts such as:

➤ Re-enforcing the organisation’s safety culture
➤ Identifying where technological advances can be 

introduced to the safe system of work, to reduce 
the risk

➤ Assist the organisation to fulfi l its obligation to con-
sult with its workforce

➤ Prevent conditions worsening that could result in 
injury, damage or loss.

Part of the monitoring and review programme should 
also take into account emergency procedures, which 
will not necessarily be tested on a regular basis, such 
as a gearing mechanism breaking down on an industrial 
machine or a tower crane operator suffering an ill-health 
effect that prevents descent via the access ladder. 
Emergency procedures and arrangements are discussed 
later in this chapter.

Systems of work that are out of date, ineffective or 
present an obstacle to production or service delivery 
will be unlikely to be fully implemented. It is therefore 
essential that an organisation ensures that it has a robust 
system for monitoring, reviewing and revising its safe 
systems of work.

6.6 Emergency procedures

To ensure that his legal duties of care are discharged, 
an employer will need to consider events that represent 
a serious and imminent danger which will trigger emer-
gency actions such as:

➤ Fire or explosion (see Chapter 10)
➤ Personal injury
➤ Acute ill health
➤ Serious process failure which may cause fi re
➤ Spillage or fl ood of a corrosive agent which may 

make contact with skin
➤ Failure to contain biological or carcinogenic agents
➤ Process failure leading to a sudden release of 

chemicals

➤ A threatened signifi cant exposure over a hazardous 
substance

➤ Environmental release (see Chapter 13).

When considering emergency procedures, regardless 
of the type of emergency, a management system should 
be established. The emergency planning arrangements 
should include establishing a policy, preparing for an 
emergency both in the provision of equipment and train-
ing, etc. and making arrangements for those who will have 
to deploy in the event of an emergency, such as those 
dealing with spillages, fi ghting fi res or rendering fi rst aid.

Specifi c information relating to fi re emergency actions 
is covered in Chapter 10.

Initial actions that are likely to be taken in the event 
of an emergency will depend upon the type; however, 
generally the following steps will be taken:

 1. Make the scene safe
 2. Render fi rst aid (where necessary)
 3. Prevent conditions worsening (spill control, fi re, etc.)
 4. Consider evacuation (where appropriate)
 5. Contact emergency services
 6. Report to management team (internal)
 7. Report to enforcers (external where appropriate)
 8. Initiate investigation procedures
 9. When safe to do so restart of business operations
10. Report fi ndings of investigation.

6.6.1 First aid

In order to save life and minimise the result of any injury 
it is important that persons suffering acute illness or are 
injured at work receive attention straight away to stabilise 

Figure 6.10 A typical fi rst aid at work sign
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their condition. Once these often life saving fi rst aid 
actions are taken the patient can be transferred to the 
care of medical professionals to continue their recovery.

The Health and Safety (First-Aid) Regulations 1981 
require the employer or responsible person to provide 
adequate and appropriate equipment, facilities and 
personnel to enable fi rst aid to be given to employees if 
they are injured or become ill at work. Employers should 
make an assessment of their fi rst aid needs in terms 
of the equipment and staff required and arrangements 
for liaising with emergency services. The assessment 
should include consideration of the following factors:

➤ Any specifi c risks, e.g.:
 ➤ Hazardous substances
 ➤ Dangerous tools
 ➤ Dangerous machinery
 ➤ Dangerous loads or animals
➤ The disposition of different risks, e.g. offi ces and 

process areas
➤ The number and types of previous injuries
➤ The numbers of persons on site
➤ Any employees with disabilities or special health 

problems
➤ Hours of work, e.g. 24/7 or normal offi ce hours
➤ Arrangements for any lone workers.

6.6.2 Equipment

There is no standard list of items that should be con-
tained within a fi rst aid box. The contents of the fi rst aid 
box will be dictated by the outcome of the assessment. 
However, where there is no special risk in the workplace, 
a minimum stock of fi rst aid items is likely to include:

➤ A leafl et giving general guidance on fi rst aid, e.g. 
HSE leafl et ‘Basic Advice on First Aid at Work’ (see 
‘Where can I get further information?’)

➤ 20 individually wrapped sterile adhesive dressings 
(assorted sizes)

➤ Two sterile eye pads
➤ Four individually wrapped triangular bandages (pref-

erably sterile)
➤ Six safety pins
➤ Six medium sized (approximately 12 cm � 12 cm) 

individually wrapped sterile unmedicated wound 
dressings

➤ Two large (approximately 18 cm � 18 cm) sterile indi-
vidually wrapped unmedicated wound dressings

➤ One pair of disposable gloves.

There should be no medicines stored in any fi rst aid kit.

6.6.3 Staff

The Health and Safety Executive suggest that there are 
two classes of competent person that should be in a 
workplace; appointed persons and fi rst aiders.

The role of an appointed person is to:

➤ Take charge when someone is injured or falls ill, 
including calling an ambulance if required

➤ Look after the fi rst aid equipment, e.g. restocking 
the fi rst aid box.

Appointed persons should not attempt to give fi rst aid 
for which they have not been trained, though short 
emergency fi rst aid training courses are available.

The role of a fi rst aider is to be trained in adminis-
tering fi rst aid at work; they should hold a current fi rst 
aid at work certifi cate. The training provider has to be 
approved by the HSE. A fi rst aider can undertake the 
duties of an appointed person.

Assessing the level of provision
HSE provide guidance on how many appointed persons 
and/or fi rst aiders may be required in any specifi c circum-
stance. The details in Table 6.2 are suggestions only – 
they are not defi nitive nor are they a legal requirement. 
It is for employers to assess their own fi rst aid needs in 
the light of their particular circumstances.

It should be borne in mind that both appointed 
persons and fi rst aiders should be available at all times.

Liaising with emergency and rescue services
The assessment of the need for fi rst aid arrangements 
will identify if any special procedures may be required to 
deal with accidents or illnesses at work. In most cases 
the local National Health Trust emergency service will 
suffi ce. However, in some cases, for example in remote 
areas or where there is a likelihood of an unusual rescue, Figure 6.11 First aid box
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e.g. from a confi ned space, employers will need to con-
sider what additional provision may be required.

In any event the arrangements for calling the 
emergency services should be well known by all particu-
lar appointed persons.

Any information relating to the emergency procedures 
must be made available to any accident and emergency 
services to ensure that they can prepare their own 
response plans.

The employer is responsible for putting together an 
emergency response plan to include such issues as:

➤ Safety equipment and PPE
➤ First aid facilities
➤ Emergency procedures for employees
➤ Procedures for clearing up and safe disposal
➤ Regular safety drills
➤ Any needs of disabled persons.

6.7 Case study

On many occasions supervision is a safety critical elem-
ent contained in a safe system of work (SSOW). When it 
fails it may result in dire consequences such as personal 
and fi nancial losses.

On Friday, 6 February 2004 the HSE issued the 
following press release:

A construction company was fi ned a total of 
£40 000 and ordered to pay £12 983 costs 
at the Old Bailey after pleading guilty to 
a breach of health and safety legislation. 
The case, brought by the Health and Safety 

Executive (HSE) against Eugena Ltd, arose 
following a fatal accident during construction 
work at St Thomas’ Hospital, Lambeth Palace 
Road, London SE1.

Construction worker Ian Mallon was lay-
ing blockwork at a height of about 2.5 metres 
when he fell from the unguarded edge of a 
scaffold work platform on 17 June 2001. As 
a result of the fall Mr Mallon suffered severe 
head injuries from which he died in hospital 
several days later. The incomplete scaffold 
platform used by Mr Mallon and his work-
mates had not been inspected by a compe-
tent person after its alteration.

Eugena Ltd pleaded guilty to a breach of 
duties under section 3(1) of the Health and 
Safety at Work Act etc. 1974, in that they 
failed, so far as was reasonably practicable, 
to ensure the health and safety of persons 
not in their employment.

Sentencing the company, the Judge said:

‘Sadly it is all too often the case [that] when not 
adequately supervised corners are cut, a prin-
cipal contractor must be alive to such risks.’

HSE Principal Inspector, Neil Stephens, 
said after the case:

‘This case has demonstrated that princi-
pal contractors simply cannot assume that 
sub-contractors, if left unsupervised, will act 
safely. Principal contractors must ensure that 
they have adequate arrangements in place to 
supervise the work of their sub-contractors’.

Category of risk Numbers employed  Suggested number of fi rst aid personnel
 at any location

Lower risk Fewer than 50 At least one appointed person
e.g. shops and offi ces, libraries 50–100 At least one fi rst aider 
 More than 100 One additional fi rst aider for every 100 employed

Medium risk Fewer than 20 At least one appointed person
e.g. light engineering and assembly 20–100 At least one fi rst aider for every 50 employed (or part thereof)
work, food processing, warehousing More than 100 One additional fi rst aider for every 100 employed

Higher risk Fewer than fi ve At least one appointed person
e.g. most construction, slaughter 5–50 At least one fi rst aider
houses, chemical manufacture, More than 50 One additional fi rst aider for every 50 employed
extensive work with dangerous
machinery or sharp instruments

Table 6.2 HSE suggested provision of appointed persons and fi rst aiders
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The HSE inspector dealing with the case, 
Michelle Workman, added:

‘If proper supervision had been provided on 
site before this accident, and the scaffold plat-
form had been inspected prior to use, then this 
accident could easily have been prevented.’

6.8 Example exam questions for 
Chapter 6

1. Identify EIGHT sources of information that might 
usefully be consulted when developing a safe 

 system of work. (8)
 (a) List the main types of safety signs.
 (b) Provide examples and describe their 
  meaning. (6)

2. Outline reasons for maintaining good standards 
 of health and safety within an organisation. (8)
3. Outline the main health and safety issues to be 

included in an induction training programme 
 for new employees. (8)
4. (a)  Explain the meaning of the term ‘safe 
  system of work’. (2)
 (b) Outline SIX sources of information that 
  may need to be consulted when developing 
  a safe system of work. (6)
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7.1 Introduction

Previous chapters have discussed the overall man-
agement issues that need to be addressed if a coher-
ent safety management system is to be established 
and implemented in an organisation. As this book is 
primarily focused upon fi re safety management and 
its principles, a key element that must be addressed is 
ensuring an underpinning knowledge of the principles 
of fi re and explosion; this chapter will concentrate on 
these areas.

An understanding of the principles are critical to 
identifying how a fi re will start and spread, the former of 
which are known as primary fi re hazards, each of which 
has the ability to initiate or start a fi re, or exacerbate a 
fi re. These elements will be required when completing a 
fi re risk assessment.

Explosion and fi re are interlinked in that on many 
occasions fi re occurs after an explosion, it is therefore 
essential that those involved with fi re safety and risk 
management have a basic knowledge of the causes 
and properties of explosion, particularly in relation to 
processes involving gases and dusts.

7.2 The chemistry of fi re

In order to appreciate the differences between fi re and 
explosion it is necessary to look at the defi nitions:

Combustion – a chemical reaction or series of 
reactions in which heat and light are evolved.

Fire – chemical reaction brought about by the 
combining of fuel and oxygen and the application of 
suffi cient heat to cause ignition.

Fuel – can be either a gas, liquid or solid (state). 
The amount of heat required to release a vapour which 
allows combustion to take place will depend upon the 
fuel’s state. For example, a block of wood requires a 
higher level of heat to be applied than petrol.

This is because when heated, combustible mater ials 
give off fl ammable gases or vapours. If the temperature 
is high enough and a suffi cient quantity of oxygen is 
present, ignition of these gases and vapours will occur, 
and a fi re will result, thus as petrol is already producing 
vapours it is easy to ignite.

7.2.1 The fi re triangle

The ‘fi re triangle’ is a simple representation of the three 
factors necessary for a fi re to start and once started to 
continue to burn.

All materials have the ability to burn if supplied with 
suffi cient heat to cause the molecules to break down 
and give off vapour.

Once the vapour or gas is released it is that which 
ignites, causing more heat to be released, propagating 
further reactions – the fi re process has begun.

As the material that is involved with the combus-
tion or fi re decomposes the material that is left has less 
ability to react, ultimately causing the fi re to die down 
and go out.

This chapter discusses the following key 
elements:

➤ Combustion processes
➤ Ignition of solids, liquids and gases
➤ Fire growth and spread
➤ Explosion and explosive combustion.

7 Principles of fi re and 
explosion
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The decomposition of the material in this way is 
known as pyrolysis and the smoke that can be seen 
when a fi re occurs is in fact unburnt products of pyroly-
sis included in the vapours given off.

Figure 7.2 illustrates the main elements of the fi re 
process.

‘fl ashover point’ (see Fig. 7.3). The time taken to arrive at 
this fl ashover point will vary and is likely to involve more 
than one area or phenomenon, including the size of the 
room, the surface linings, the availability of oxygen and 
a variety of complex chemical reactions.

The fully developed stage in a fi re is whilst the 
reactions are not as rapid as in the growth stage, the 
fi re continues to burn violently consuming the available 
oxygen supply and fuel sources. This ‘fully developed 
stage’ is characterised by massive fl ames and very high 
temperatures (in excess of 300�C). It is in fact at this 
time that the fi re is controlled not by the amount of fuel 
that it has to burn but by the amount of oxygen it has on 
which to feed.

Finally the decay stage, where having consumed 
all the available fuel the fi re dies down and is eventu-
ally extinguished, can be as a direct result of fi re service 
intervention or can occur naturally when there is no further 
oxygen or fuel to support the combustion process.

During the growth stage there is a period of time 
prior to reaching the fully developed stage where there is 
a serious risk of fl ashover. This is due to the layering of 
hot gases beneath the ceiling and the oxygen concen-
tration in the air being less than normal. It is at this time, 
as the concentration of gaseous fuel rises sharply in the 
growth stage, that allowing air to enter causes it to mix 
within the fuel layer, and with the already existent heat 
and fl ame a fl ashover occurs, a process which is not 
dissimilar to an explosion.

The fi re process is ‘exothermic’, in other words it 
releases signifi cant quantities of heat. The amount of 
heat produced is dependent upon the fuel involved 

Figure 7.1 Triangle of fi re
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Figure 7.3 Stages of combustion or fi re growth 
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7.2.2 Stages of combustion

There are four generally acknowledged stages con-
tained within the process. These start at the induction 
stage where the component parts of the triangle come 
together and initiate the reactions.

The growth stage, where supplied with an uninter-
rupted level of oxygen or fuel the reactions become 
rapid and grow in intensity, creating large volumes of 
smoke (unburnt products of pyrolysis) the time taken 
in the growth of a fi re may be from a few minutes to 
several hours dependent upon the prevailing conditions. 
The point at which the fi re involves all the combust-
ible materials within the room or area is known as the 

Figure 7.2 Diagrammatic representation of the fi re 
process
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and its location, e.g. whether it is from the building 
components itself (refer to Chapter 9 on building design 
and construction) or materials introduced to the building 
such as plastics, furnishings, etc. As with any chemical 
reaction, the control of the amounts and levels of the 
component parts (heat, fuel and oxygen) has a signifi -
cant bearing on the rate of reaction and the heat output. 
Thus should a fi re involve materials such as polystyrene, 
audio/video tape or other known high heat releasing 
materials then the speed at which the fi re develops will 
increase.

The same will be the case if chemicals such as 
oxidising agents are involved. When heated, oxidis-
ing agents give off large amounts of oxygen which can 
rapidly increase both the growth and the spread of 
fi re. The control of air (oxygen) in ventilation systems 
and ducts also has an impact upon fi re growth and fi re 
spread.

It is appropriate also to consider the effects of a 
smouldering fi re which only occur in porous mater ials 
such as paper, cardboard, sawdust, fi breboard, etc. 
(carbonaceous).

Smouldering is the combustion of a solid in air which 
does not produce a fl ame. The smouldering process is 
very slow and can go undiscovered for a very long time; 
it can, however, produce a large amount of smoke. The 
smoke must accumulate and reach its lower fl ammability 
limit before ignition can occur. Given favourable conditions 
smouldering will undergo a transition to fl aming, such as 
in the case of a cigarette igniting upholstered furniture. 
Due to the fact that the mechanism is not fully understood 
prediction as to when the smouldering to fl aming transi-
tion occurs is diffi cult. Following a fi re it is also pos-
sible that small conglomerations of material can be left 
smouldering (bull’s eyes) which if supplied with suffi cient 
oxygen can cause reignition.

Some chemical reactions also have the ability to 
extract heat from surrounding materials; these are called 
endothermic reactions, one such reaction can be seen 
when liquid carbon dioxide (CO2) is used when tackling a 
fi re using a portable fi re extinguisher. The energy required 
to change the liquid CO2 into a gas (known as the latent 
heat of vaporisation) is taken from the surrounding 
material resulting in the formation of ice on the body of 
the extinguisher.

7.2.3 Fire initiators

In order for a fi re to start there has to be suffi cient heat 
from an initiator or ignition source. Sources of ignition 
can be found in every workplace and home.

These sources of ignition could be open fl ames, hot 
surfaces, electrical sparks (internal or external), electrically 
generated arcs, friction (machinery), chemical reactions, 

or even the compression of gases. This is not an exhaus-
tive list, the causes and prevention of fi res are discussed 
in the following chapter leaving this chapter to look at the 
principles of fi re and explosion.

Previously the Offi ce of the Deputy Prime Minister 
(ODPM) produced statistics in relation to the types, 
numbers, etc. of fi re and fi re deaths/injuries.

From the statistics it is possible to identify the 
sources of ignition and the number of occasions that 
these ‘initiators’ have been considered to start a fi re:

➤ Smokers’ materials
➤ Cigarette lighters
➤ Matches
➤ Cooking appliances
➤ Space heating appliances
➤ Central and water heating devices
➤ Blowlamps, welding and cutting equipment
➤ Electrical distribution
➤ Other electrical appliances
➤ Candles
➤ Other/unspecifi ed.

In addition to those sources identifi ed above other com-
mon sources of heat in the workplace include:

➤ Electrostatic discharges
➤ Ovens, kilns, furnaces, incinerators or open hearths

Figure 7.4 Heat, fuel and oxygen combine to initiate a 
combustion reaction
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➤ Boilers, internal combustion engines or oil burning 
equipment

➤ Lightning.

7.2.4 Fuel sources

Everything will burn if suffi cient heat and available condi-
tions allow. Clearly some items will burn more readily than 
others, for instance wood shavings or dust will burn more 
easily than a solid block of wood. These fuel sources are 
generally broken down into three main groups (although 
these are sometimes subdivided).

Solids
Often referred to as carbonaceous materials (carbon 
based) these include wood, cardboard, paper, hard-
board, soft furnishings such as carpets and curtains and 
materials such as plastics, foam rubber and even metal. 
As the structure of solids is based upon tightly formed 
particles, those, such as metals (unless reactive, i.e. 
magnesium) are very diffi cult to break down and require 
substantial heat sources to be applied for a fi re to be 
initiated.

Some solids are very ‘reactive’ and may be designated 
as ‘fl ammable’ solids under UN Transport requirements; 
these will be clearly identifi able by a label/sign.

Liquids
Far more susceptible to supplying fuel for a fi re due to 
their ability to release vapour. Liquids including petrol, 
paraffi n, white spirit, thinners, varnish and paints present 

a signifi cant risk. Chemicals such as twin pack adhe-
sives, acetone and toluene also release vapours and 
these liquids due to their low fl ashpoint present an even 
greater risk.

Aerosol containers contain a fl ammable liquid which 
is pressurised to a level that it becomes a gas. The 
containers present a signifi cant risk particularly if they 
come into direct contact with a heat source.

Flammable liquids are classed as:

➤ Extremely fl ammable.

Liquids which have a fl ashpoint lower than 0�C:

➤ Highly fl ammable.

Liquids which have a fl ashpoint below 21�C but which 
are not extremely fl ammable:

➤ Flammable.

Liquids which have a fl ashpoint below 55�C but which 
are not highly fl ammable.

Number of fires

deliberate
ignition, 63

cooking, 4

naked light, 4
smoking

materials, 5

friction, heat,
sparks, 7

electrical, 23

oil, 1
spontaneous

combustion, 2

fireworks, 1

LPG cutting
equipment, 1

spread from
secondary fire, 1

Figure 7.5 Ignition sources 2004–2005

Figure 7.6 Typical fl ammable solid sign
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Gases
Flammable gases are common throughout workplaces 
and include natural gas and liquefi ed petroleum gas 
(LPG). The most common types of LPG are stored in 
pressurised cylinders and include butane and propane 
(i.e. cooking, heating, plumbers’ torches, etc.); in addi-
tion dissolved acetylene and oxygen mixtures are 
utilised in welding operations.

As with the fl ammable vapours given off by fl amma-
ble liquids not only do gases present a signifi cant risk of 
fi re they also present an explosion risk.

Gases do not always come in containers and can be 
produced by chemical reactions such as the degradation 
of waste materials within a refuse dump which produces 
methane.

The supply of oxygen, as previously discussed, 
can infl uence fi re behaviour and thus recognising how 
the supply can be enhanced or reduced is vital when 
considering control factors.

Ventilation and air handling systems can provide 
an enhanced supply as can the use of oxygen cylinders 
(medical use and hot work/cutting work).

Chemical reactions can also cause the release 
of oxygen, particularly chemicals such as ammonium 
nitrate (fertilisers), sodium chlorate (pesticides), hydrogen 
peroxide (water treatment, hair care) and chromate 
(variety of industrial processes).

It should also be noted that oxidisers exhibit 
highly exothermic reactions when in contact with other 
substances, particularly fl ammable substances. Oxidising 
agents can also increase the combustibility of substances 
which do not normally burn readily in air, or can lower 
ignition temperatures to such a point that materials burn 
more readily and more violently.

Figure 7.7 Typical fl ammable liquid sign

Figure 7.8 Typical fl ammable gas sign

Dusts
Dusts can be produced from many everyday and work-
place materials such as wood, coal, grain, sugar, syn-
thetic organic chemicals and certain metals. A cloud 
of combustible dust in the air can explode violently 
if ignited. Explosions and explosive materials are dis-
cussed later in this chapter.

7.2.5 Oxygen

The fi nal element of the fi re triangle that should be dis-
cussed is oxygen. Oxygen is contained as an element 
within the air that we breathe (19.6%) and therefore is 
available in any area that humans can live.

Figure 7.9 Typical oxidising agent sign

7.2.6 The chemical process

Conditions
Quite specifi c conditions are needed for the fi re pro-
cess to start and continue. In order for an evaluation of 
whether the conditions present the potential for fi re, it is 
essential to gather information as to the likelihood that 
the conditions will arise.

Flammable materials are provided with information 
sheets (Materials Safety Data Sheets – MSDS) which are 
produced by the manufacturer for onward transmission 
to the suppliers and ultimately the ‘end user’, as required 
by both the Chemical Hazards (Information Packaging 
for Supply) Regulations and HSWA, section 6.

The MSDS will include certain information which will 
help to analyse the fi re risks.

Certain fi re data is provided (based upon test 
conditions):

➤ Flashpoint is the lowest temperature at which a sub-
stance will produce suffi cient vapour to fl ash across 
its surface momentarily when a fl ame is applied

➤ Firepoint is the lowest temperature at which the 
heat from the combustion of the burning vapour is 
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capable of producing more vapour that once ignited 
is able to sustain the combustion cycle

➤ Spontaneous ignition or auto-ignition tempera-
ture is the lowest temperature at which a substance 
will ignite spontaneously without any other igni-
tion source. A spark is not necessary for ignition 
when a fl ammable vapour reaches its autoignition 
temperature.

  Some materials have a spontaneous ignition tem-
perature that is so low that they are capable of ignit-
ing under normal conditions at room temperature. 
One such material is linseed oil which as an organic 
material reacts with oxygen at room temperature; 
this is called oxidisation.

The lower the fi re-/fl ashpoints or autoignition tempera-
tures, the more likely will be the chemicals’ involvement 
in supporting a fi re at/near ambient or room tempera-
tures and the likelihood that the combustion process will 
continue and produce a fi re condition.

Also included on MSDS is the following information:

➤ Vapour pressure is the pressure of a vapour given 
off by (evaporated from) a liquid or solid, caused 
by atoms or molecules continuously escaping from 
its surface. Vapour pressure is measured in units 
of pressure such as pascals. The higher the vapour 
pressure of a substance at any given temperature, 
the more volatile the substance is and therefore the 
more likely it will be that vapour will be ‘given off’. 
Figure 7.10 shows a small region of a liquid near its 
surface.

➤ Vapour density is the density of a gas, expressed 
as the mass of a given volume of the gas divided 
by the mass of an equal volume of a reference gas 
(such as hydrogen or air) at the same temperature 
and pressure.

Also included on the MSDS will be informa-
tion relating to the fl ammable limits or fl ammable/
explosive range; these issues will be addressed in the 
explosion element later in this chapter.

7.3 Classifi cation of fi re

Fires are classifi ed in terms of their types. BSEN 2 iden-
tifi es fi ve classifi cations. The classifi cations assist in 
recognising not only the type of fi re but also the type 
of extinguishing medium that will need to be utilised to 
extinguish or suppress the fi re.

Class A – fi res that involve solid materials, usually 
of an organic nature, such as wood, cardboard, paper, 
hardboard, soft furnishings such as carpets and curtains, 
in which combustion normally takes places with the 
formation of glowing embers.

 Vapour density

Hydrogen 1 
Lighter than airMethane 8

Ammonia 8.5

Air 14.4

Carbon dioxide 22 
Heavier than airSulphur dioxide 32

Chlorine 35.5

Table 7.1 Vapour density

}

}

Figure 7.11 Class ‘A’ fi res

Class B – fi res that involve liquids such as petrol, 
paraffi n, white spirit, thinners, varnish and paints or 
liquefi able solids such as candles (wax) and fats.

Figure 7.12 Class ‘B’ fi res

Some of the more energetic particles escape.

Figure 7.10 Vapour particles escaping from the surface 
of a substance

The vapour pressure and density affect the substances’ 
rate of reaction (the amount and rate of atoms/molecules 
escaping) and where/what level the gas will be found 
(hydrogen sulphide heavier than air, methane lighter than 
air). This information will enable a variety of differing 
control measures to be considered.
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Class C – fi res that involve gases such as LPG (i.e. 
butane, propane) or those involving natural gas.

7.4 Principles of fi re spread

Once a fi re has started and there is suffi cient fuel and 
oxygen to sustain it, there are three recognised ways in 
which it can spread within the building: convection, con-
duction and radiation. There are also the effects of direct 
burning or heat transfer to take into account.

7.4.1 Convection

Due to its properties hot air rises; this can be seen graph-
ically when smoke from a bonfi re rises and disperses 
within the atmosphere or a fi re is started within a grate 
and rises up through the chimney.

The convection process begins when combust ible 
materials are subject to excessive levels of heat and 
they give off a vapour which in turn ignites. When these 
vapours are heated they expand and become less dense 
than air. As they rise they leave an area of low pressure 
which is replaced instantly by cooler unheated air. This 
fresh air is then mixed with the vapour and heated, 
assisting in the development of greater temperatures. The 
process is cyclic, continuing to support the fi re process.

Convection is the most common cause of fi re 
spread within buildings and structures. During a fi re 
hot gases and vapours (smoke and heated air) will rise 
vertically through stairwells, lift shafts and service risers 
to the highest level available. They then form a layer at 
that height, from which they spread out horizontally until 
checked.

As the temperature of the smoke and now the 
toxic gas/vapour layer increases, heat is radiated back 
downwards and may ignite other combustible mater ials 
in the vicinity. Modern research also shows that the 

Figure 7.13 Class ‘C’ fi res

Class D – fi res that involve metals such as sodium, 
lithium, manganese and aluminium when in the form of 
swarf or powder.

Class F – fi res that involve cooking mediums such 
as  vegetable or animal oil and fats in cooking appliances. 
Such fi res are particularly diffi cult to extinguish as they 
retain considerable heat allowing the chemical reaction to 
restart.

Figure 7.15 Class ‘F’ fi res

It is worthy of note that there is no classifi cation for 
electrical fi res; this is due to the fact that electricity 
does not actually involve any fuels which can be extin-
guished. Fires that involve electrical circuits and appli-
ances, cables, etc. can either be extinguished with a 
non-conductive extinguishing medium, or the supply can 
be isolated and the actual material (given its own ‘class’) 
can be extinguished.

Figure 7.16 Boxes containing matches being stored 
adjacent to a light fi tting

Figure 7.14 Class ‘D’ fi res
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unburnt fuel (unburnt products of pyrolysis) in the smoke 
can reignite on reaching its spontaneous combustion 
point causing a substantial rise in temperature. This 
rise in temperature, if provided with a fresh source of 
oxygen (window glazing fails), has the ability to cause a 
fl ashover or explosion.

Clearly there is a substantial difference in a fi re 
starting in a confi ned area such as a building, in compari-
son to one that starts in the open air and it is this issue 
that will need to be addressed when designing buildings 
that minimise smoke and fi re spread enabling people to 
escape safely.

Convection and the effects of smoke
Although it is important to restrict the spread of fi re 
within a building, it is equally important to consider the 
speed of spread and effect of the smoke created by the 
fi re as it burns.

As a fi re develops it will create large quantities of 
smoke which will, usually, spread ahead of the fi re quickly 
fi lling a building. The effect of this is to present a toxic 
and/or asphyxiant hazard to people within the building. 
Smoke also reduces visibility and obscures escape 
routes; this linked to people’s natural reluctance to walk 
into or through smoke can lead to, or increase, panic, 
which in turn leads to disorientation reducing the chances 
of safe escape.

considerably according to the type of material, e.g. metal 
is a much better conductor than brick. It should be 
noted that conduction may occur in solids, liquids or 
gases; however, in relation to fi res within buildings it is 
most prevalent in solids.

The thermal conductivity (the ability to conduct heat) 
varies between materials and is a key element in building 
design and construction, which will be con sidered in 
Chapter 9.

A fi re in one room can spread to adjacent rooms by 
heat being conducted through the fabric of the building 
(walls/ceilings, etc.), especially via metal pipes or frames 
used in building construction. The heat can then ignite 
materials in direct contact with the surface, or radiate 
out from the surface. This can raise the temperature 
of materials in the adjacent room to their spontaneous 
combustion temperature, thus spreading the fi re.

The relative conductivity of building materials is 
therefore an important factor in the fi re resisting ability 
of a structure or building. This issue is considered within 
the Building Regulations Approved Document B.

Figure 7.17 Smoke spread – convection

7.4.2 Conduction

Conduction is the movement of heat through a mater-
ial. The ability of conductors to transfer heat varies 

Figure 7.18 Fire spread through a fi re resisting wall by 
conduction along a steel pipe

7.4.3 Radiation

Radiation is the transfer of heat energy as electro-
magnetic waves, which heat solids and liquids (but not 
gases) encountered in its path.

Fire radiation paths do not require any contact 
between bodies and move independently of any material 
in the intervening space. If not absorbed by fi re resist-
ant material the electromagnetic radiation can radiate 
through glazing causing fi res to spread and involve a 
number of compartments/rooms. As with the example 
of a heater or open fi re, fi res can spread to combust ible 
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items left to dry or from building to building when heat 
from a fi re may be radiated to an adjacent building by 
passing through windows, and igniting combustible 
contents in the second building.

heated to an ignition temperature by coming into con-
tact with a burning material causes fi re to spread.

7.4.5 Fire growth

The rate at which a fi re grows will depend upon numer-
ous factors and it should be noted that a single factor 
on its own may not promote fi re growth but interreacting 
factors may develop a fi re more rapidly. A rapid growth 
rate will have an effect upon areas such as the stability 
of the building and the effectiveness of the emergency 
plan to ensure that people can leave the building safely.

The fi re growth rate is generally recognised as the 
rate at which it is estimated that a fi re will grow; this 
includes spread of fl ame over surfaces and behind 
linings, and within any part of the contents. Fire growth 
rates may be categorised in accordance with Table 7.2.

Factors that may affect the growth rate include the:

➤ Construction and layout of the building
➤ Ventilation into, throughout and out of the building
➤ Use of the building (including the types of activity 

being undertaken)
➤ Fire loading within the building.

Construction and layout of the building
How the building or structure is constructed in terms of 
its materials and the quality in which the materials have 
been used within the building has an effect upon any 
potential fi re growth rate. Clearly, buildings constructed 
of wood have the potential to speed the fi re growth rate; 
however, in itself, due to the nature of wood (strengthens 
when it is burnt) the fi re growth rate would be affected 
more by voids between fl oors, ceilings and roofs in 
wooden buildings than the use of wood itself.

The size and layout of a building also has the 
potential to affect the growth rate. When a building 
has high ceilings, such as in the case of atria (found in 
shopping malls), fi re growth is likely to be much slower 
than those buildings with low ceilings, or those that 

Category Fire growth rate Examples

    1 Slow Open plan offi ce – with limited combustible materials, stored or used

    2 Medium Warehouse – which is likely to have stacked cardboard boxes, wooden pallets

    3 Fast  Production unit/warehouse – baled thermoplastic chips for packaging, stacked plastic 
products, baled clothing awaiting delivery

    4 Ultra-fast Production unit/warehouse – fl ammable liquids, expanded cellular plastics and foam
   Manufacturing, processing, repairing, cleaning or otherwise treating any hazardous goods or 

materials

Table 7.2 Fire growth rates
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Figure 7.19 Fire spread by radiation from heater to com-
bustible material

Figure 7.20 Fire spread by radiation from one building to 
another

7.4.4 Direct burning

When combustible materials come in direct contact 
there is a physical transfer of heat from the ignition 
source to the material which in turn releases vapours 
which ignite and propagate the fi re. It is true to say that 
direct burning makes use of one or more of the previ-
ously discussed methods of heat transfer; however, it 
is appropriate to mention this method as a reasonable 
proportion of fi res are started in this way and when 
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include basements. On these occasions, refl ected 
radiated heat, due to the lack of height available, will 
develop the fi re more rapidly and raise the growth rate.

The use of sandwich panel walling, containing 
polystyrene (used as thermal insulation for areas such 
as cold storage facilities), has historically resulted in 
rapid fi re growth, due to the substantial heat release of 
the building material, i.e. the polystyrene. The failure of 
component parts, due to the rapid fi re growth rate of the 
materials, also has the ability to destabilise the panels 
and cause premature collapse.

Whether included as part of the building construc-
tion or as part of the contents of a building, wall and 
surface lining materials also have a direct effect upon 
fi re growth rates.

Approved Document B of the Building Regulations 
classifi es performance of internal linings. These will be 
discussed in future chapters; however, the principles 
involve ensuring that the internal linings should adequately 
resist the spread of fi re over their surfaces and, if ignited, 
a rate of heat release which should be reasonable in the 
circumstances.

In this paragraph ‘internal linings’ means the mater ials 
lining any partition, wall, ceiling, or other internal lining, 
such as plasterboard, plaster wall coverings including 
paper. Clearly hessian and materials such as polystyrene 
tiles have the ability to release large volumes of heat and 
thus would greatly affect fi re growth, whereas plaster, 
plasterboard, etc. release heat very slowly and would not 
adversely affect the fi re growth rate.

Ventilation
As previously discussed the supply of oxygen is critical 
to the development and spread of a fi re. Fire growth rate 

is inextricably linked to the supply of oxygen and there-
fore affected by the ventilation of a building. Air condi-
tioning and air circulation systems provide a fi re with 
a ready source of oxygen via forced ventilation, which 
will aid fi re growth. The presence of dust, vapours and 
fumes within the atmosphere also have the ability to 
affect the fi re growth rate in so far as they provide a rich 
source of fuel. It should also be noted that appropriate 
levels of dust in the atmosphere may cause an explo-
sion; this subject is discussed later in this chapter.

When mechanical smoke extraction systems are 
utilised within a building the effect of fi re growth is 
notably less. The smoke laden air containing particles 
of fuel and substantial quantities of heat is removed 
from the atmosphere by the extraction system reducing 
the speed at which a fi re grows, while assisting smoke 
ventilation and allowing persons clear, smoke-free, 
escape routes.

Use
The use of a building is directly related to the type of 
occupancy. Building use can be categorised in the 
following groups:

➤ Offi ces and retail premises
➤ Factories and warehouse storage premises
➤ Sleeping accommodation such as hotels, boarding 

houses, etc.
➤ Residential and nursing homes
➤ Teaching establishments
➤ Small and medium places of assembly – public 

houses, clubs, restaurants, etc.
➤ Large places of assembly (more than 200 persons) – 

shopping centres, conference centres, etc.
➤ Theatres and cinemas

Figure 7.21 Cross-section of sandwich panel

Fire

Fire stop

Floor or Wall

Possible route of fire spread
if fire stop absent

Sandwich wall panel
with combustible core

External facing or structural support member

Combustible core capable of giving
off toxic combustion products,
e.g. foamed plastic

Fire-protecting
inner lining,
e.g. plasterboard

Fire

(a) (b)

Junctions between sandwich panels and
fire separating walls or floors should

always be fire-stopped

Use wall panels with an effectively fixed
fire-protecting inner facing such as plasterboard

which does not decompose,
disintegrate or shatter in fire



Introduction to Fire Safety Management

126

➤ Healthcare premises
➤ Transport networks.

Clearly, the use to which a building is put will greatly 
infl uence the contents within. In addition the quantity 
of combustible and fl ammable materials within a build-
ing will also refl ect its use. The nature of the contents of 
a building is a key factor in determining the rate of fi re 
growth and spread in the event of fi re.

Fire loading within the building
The contents of the building and therefore the growth 
rate of a fi re will vary according to the materials and 
activities being used or undertaken, for example where 
a signifi cant amount of dangerous substances or prepar-
ations, e.g. substances or preparations that have a fast 
or ultra-fast fi re growth rate or are classifi ed as explo-
sive, oxidising, extremely fl ammable, highly fl ammable 
under the Chemicals (Hazard Information and Packaging 
for Supply) Regulations 2002, are stored and/or used, 
the area is considered to be of high fi re risk.

When large quantities of readily combustible 
products are stored or displayed under a large open plan 
mezzanine or gallery with a solid fl oor (as in some DIY 
outlets) there is always a risk of rapid fi re growth resulting 
in fl ames spreading beyond the edge of the mezzanine or 
gallery fl oor, hence posing a threat to life safety, particu-
larly when the occupants of the building are members of 
the public and are likely to be unfamiliar with the 
emergency plan (builders’ merchants, DIY stores, etc).

Figure 7.22 Example of fi re load from storage containers 
in a warehouse

Not only should the contents and activities be 
considered in relation to fi re growth, but also the 
arrangements for the storage, of materials with potential 
for high heat release.

Heat release from materials is measured in 
megawatts per square metre (MW/m2). Some mater ials 
generate much greater MW/m2 than others. For example, 
wooden pallets that are stacked 1.5 metres high are 
likely to release 5.2 MW/m2 whereas polystyrene jars 
packed in cartons stacked at the same height have a 
heat release of 14 MW/m2.

Table 7.3 shows some examples of common 
commodities together with their known fi re loading in 
terms of megawatts per square metre. When consid-
ering the fi re risk associated with stored materials it is 
important to think about the heat that may be generated 
when materials are involved in a fi re.

It is also widely recognised that the containers within 
which some materials are stored add signifi cantly to the fi re 
loading within buildings, most notably bulk warehouses. 
The Hazardous Installations Directorate report on chemical 
warehouse hazards states that fl ammable liquids in plastic, 
intermediate bulk containers (IBCs) present a very high risk 
because they inevitably fail in the case of a fi re releasing 
their contents, adding, as a rule of thumb, around 3 MW/
m2 to the total rate of heat release each.

As can be seen from the examples above and the 
issues discussed in both construction and ventila-
tion, fi re growth is not based on any one element but 
a combination of all. This will need to be taken into 
account when undertaking fi re risk assessments and any 
subsequent action plans.

Table 7.3 Common commodities together with their 
known fi re loading

Commodity Heat release 
 MW/m2

Wood pallets, stack 0.46 m high  1.4
(5–12% moisture)

Wood pallets, stack 1.5 m  5.2
high (5–12% moisture)

Wood pallets, stack 3.1 m high  10.6
(5–12% moisture)

Polyethylene rubbish litter bins in  2
cartons, stacked 4.6 m high

Polystyrene jars packed in cartons,  14
compartmented, stacked 1.5 m high

Polystyrene tubs nested in cartons,  5.4
stacked 4.3 m high

20–25 video cassettes 1 
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7.5 Explosion

As the terminology surrounding explosion is generally 
less familiar than that of fi re, it is benefi cial to defi ne 
certain terms to clarify future explanations.

7.5.1 Terminology

Explosion – an abrupt oxidation, or decomposition reac-
tion, that produces an increase in temperature, or pres-
sure, or in both temperature and pressure simultaneously.
Explosive atmosphere – fl ammable substances in the 
form of gases, vapours, mists or dusts mixed with air 
under atmospheric conditions, which, after ignition has 
occurred, combustion spreads to the entire unburned 
mixture.
Defl agration – a combustion wave propagating from an 
explosion at subsonic velocity relative to the unburnt gas 
immediately ahead of the fl ame (fl ame front).
Detonation – a combustion wave propagating from an 
explosion at supersonic velocity relative to the unburnt 
gas immediately ahead of the fl ame (fl ame front).
BLEVE – boiling liquid expanding vapour explosion – 
an explosion due to the fl ashing of liquids when a vessel 
with a high vapour pressure substance fails.
CGE – confi ned gas explosion – explosion within tanks, 
process equipment, sewage systems, underground 
installations, closed rooms, etc.
UVCE – unconfi ned vapour cloud explosion – 
a vapour/gas explosion (defl agration or detonation) in an 
unconfi ned, unobstructed cloud.

7.5.2 The mechanism of explosion

Explosions can be caused by nuclear reactions, loss of 
containment in high pressure vessels, high explosives, 
runaway reactions, or a combination of dust, mist or gas 
in air or other oxidisers. This chapter concentrates on the 
latter examples.

Both dust and gas explosions are very similar in 
nature; when a volume of fl ammable mixture is ignited 
it results in a rapid pressure increase and fi re moving 
through the atmosphere or cloud.

A dust explosion occurs when a combustible 
material is dispersed within the air forming a fl ammable 
cloud, this allows the fl ame to propagate through it.

A gas explosion follows a very similar principle 
when gas and oxygen are premixed within explosive 
limits which depend upon the supply of oxygen and the 
concentration of the fuel. If either of these is too high or 
too low then explosion will not occur.

7.5.3 Defl agration, detonation and explosive 
atmospheres

An extremely dangerous situation will occur if a large 
combustible mixture of fuel and air (gas or dust) is formed 
in a cloud and ignites. The time period from the release 
of the fuel mixture in air through to ignition can range 
from a few seconds to tens of minutes. The amount of 
fuel involved can also vary. In the case of gas the amount 
can vary from a few kilograms up to several tons.

The pressure generated by the explosion’s combus-
tion wave will depend on how fast the fl ame propagates 
through the explosive mixture and how easily the 
pressure can expand away from the cloud, which is 
governed by confi nement.

When a cloud is ignited the fl ame can propagate in 
two different modes through it. These modes are:

➤ Defl agration
➤ Detonation.

The most common mode of fl ame propagation is defl a-
gration. During defl agration the fl ame front travels at 
subsonic speeds through the unburned gas; typical 
fl ame speeds do not reach higher than 300 m/s. The 
pressure developed in front of the fl ame explosion may 
reach values of several bars.

Figure 7.23 Detonation wave through a fl ammable mixture

Reaction zone Reaction zone

ShockwaveShockwave

Burnt material

Unburnt material



Introduction to Fire Safety Management

128

In contrast the speed of travel of the fl ame front 
during a detonation is supersonic. In a fuel/air cloud a 
detonation wave will move at speeds of between 1500 
and 2000 m/s and the peak pressure in front of the 
fl ame can reach 15 to 20 bar. This pressure front when 
enclosed can cause substantial damage including the 
collapse of structures.

In an explosion of a fuel/air cloud ignited by a spark, 
the fl ame will normally start out with a velocity of the 
order of 3–4 m/s. If the cloud is truly unconfi ned and 
unobstructed (i.e. no equipment or other structures are 
engulfed by the cloud) the fl ame is unlikely to accelerate 
to velocities of more than 20–25 m/s, and the overpres-
sure will be negligible if the cloud is not confi ned.

In a building or other enclosed space when the 
mixture is burning the temperature will increase and the 
fuel/air mixture is likely to expand by a factor of up to 8 
or 9, accelerating the fl ame front to several hundreds of 
metres per second.

If the ignition source is from a weak source, e.g. a 
hot surface or a spark, the explosion will initially start as 
a slow burning defl agration. Due to obstructing objects 
and confi nement, the defl agration can accelerate and 
become fast burning. When a defl agration becomes 
suffi ciently rapid, a sudden transition from defl agration 
to detonation may occur.

If this transition occurs, very high pressure loads, 
up to 50 bar, can be reached locally and severe damage 
can be expected within the compartment. If a detonation 
has been established in the compartment it may also 
propagate into any unconfi ned cloud outside, potentially 
creating a UVCE.

A defl agration propagating into a large truly 
unconfi ned and unobstructed cloud will slow down 

and the pressure generation will normally be negligible. 
A detonation, however, will propagate through the entire 
cloud at a high velocity and cause severe blast waves. 
The possibilities of transition to detonation will mainly 
depend on the:

➤ Type of fuel
➤ Size of cloud
➤ Enclosure conditions, such as obstructing objects 

and confi nement.

Explosive limits and the fl ammable/explosion 
range
The explosive limits or fl ammable/explosion range refers 
to the range in which the concentration of a fl ammable 

Figure 7.24 Explosions at the Buncefi eld oil depot
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substance in air may cause an explosion. The range is 
provided with two limits which are:

➤ Lower explosion limit (LEL) – the minimum con-
centration of vapour in air below which the propa-
gation of fl ame will not occur in the presence of an 
ignition source. Also referred to as the lower fl am-
mable limit or the lower explosive limit.

➤ Upper explosion limit (UEL) – the maximum con-
centration of vapour in air above which the propa-
gation of fl ame will not occur in the presence of an 
ignition source. Also referred to as the upper fl am-
mable limit or the upper explosive limit.

Managing an explosive atmosphere requires that the 
explosive range between the UEL and LEL, where explo-
sion can take place, is avoided and that the concentration 
of gases, vapours and dusts is kept outside this range. 
The mechanisms relating to how this is achieved can be 
found later in the chapter.

These limits are signifi cant in that they provide key 
information (via MSDS) that will assist the risk assessor 
in considering the risks and any risk control measures 
required.

7.5.4 Explosive conditions

In relation to dust any solid material that can burn in air 
will do so at a rate that increases in direct proportion to 
the increased surface area, therefore, dust, fi bres, etc., 
are more likely to cause an explosive atmosphere if they 
are extremely fi ne.

The types of materials that often cause dust 
explosions include:

➤ Coal and peat
➤ Metals such as iron, zinc, aluminium
➤ Natural organic materials such as grain, linen, 

sugar, etc.
➤ Processed materials such as plastics, organic pig-

ments (paint), pesticides, etc.

Each of the above materials has the ability to cause an 
explosion, though all combustible materials have the 
potential to react in a similar manner to a fl ammable gas 
when mixed with the correct proportion of air (or other 

supporter of combustion). The severity will be based upon 
the heat release of the substance and the size of particles.

Determining the amount and likelihood of creating an 
explosive atmosphere will depend upon the following:

➤ The presence of a fl ammable substance
➤ The degree of dispersion of the fl ammable substance 

(this will vary dependent upon its state – dusts, gases, 
vapours and mists)

➤ The concentration of the fl ammable substance in air 
within the explosive range

Figure 7.26 The smaller a substance is divided the greater the surface area

Figure 7.27 Confi ned explosion within a tank
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➤ The amount of explosive atmosphere suffi cient to 
cause injury or damage by ignition.

The consequences of both gas and dust explosions 
will depend upon the environment in which the mixture 
(dust or gas cloud) is contained or, in the case of the 
gas cloud, what it engulfs. A gas explosion will be clas-
sifi ed in relation to the environment in which the explo-
sion takes place, for example confi ned gas explosions 
which occur within vessels, pipes, tunnels or channels, 
or unconfi ned gas explosions commonly referred to as 
unconfi ned vapour cloud explosions, which occur in 
process plants and other unconfi ned areas.

Once the determination of the explosive atmosphere 
has been established it is then necessary to consider 

whether there is a presence of an ignition source which 
will precipitate an explosion; such ignition sources 
could be:

➤ Hot surfaces
➤ Naked fl ames and other hot gases
➤ Mechanically generated sparks
➤ Electrical equipment
➤ Static electricity
➤ Lightning
➤ Radio frequency (RF) – electromagnetic waves
➤ Ionising radiation.

Once ignited an explosion may have secondary reper-
cussions, particularly in the case of dust explosions. This 

Figure 7.29 Primary and secondary explosions

Figure 7.30 Diagram depicting typical consequences of the release of combustible gas into the atmosphere
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can be broken down into primary and secondary explo-
sions. The concentrations required for a dust explosion 
are generally not seen outside process vessels and thus 
the most signifi cant dust explosions start from within a 
piece of equipment, e.g. mixers, hoppers and silos.

The fi rst explosion is known as primary causing 
a rupture of the vessel releasing the fl ammable gas/
air mixture into the atmosphere. With dust generally 
suspended in the air around the process equipment or 
dust lying undisturbed within the building a secondary 
explosion occurs.

A similar chain of events can be seen in relation 
to gas explosions, particularly when a gas explosion 
involves pressurised containers. The consequences of 
gas explosions range from no damage to total destruc-
tion and can lead to fi res and BLEVEs as indicated in 
Figure 7.30.

7.5.5 Principles of explosion management

The principles of explosion management can be broken 
down into two discrete areas: those of control and miti-
gation, each will be dealt with separately. The Dangerous 
Substances and Explosive Atmospheres Regulations 
(DSEAR) require the application of a hierarchy of control 
measures to manage the risk of accidental explosion.

Control
Critical to the management of explosive atmospheres is 
the avoidance or reduction of potentially explosive mater-
ials within an atmosphere.

The substitution of fl ammable substances by inert 
materials or limiting the concentrations of the fl amma-
ble substances to avoid their explosive range must be 
con sidered at the top of any explosion management 
hierarchy.

Such controls may be the replacement of a fi ne 
dusty material by a less dusty granular material or 
reducing the fl ammable gas to the absolute minimum. 
Limiting the concentration to avoid the explosive range 
with mechanical systems linked to ventilation which may 
be actuated via gas or fl ow detectors (including alarms) 
should be considered. In the case of combustible liquids 
the objective should be to reduce the concentration of 
any mist formed, below the lower explosion limit, which 
in turn will ensure it is suffi ciently below its fl ashpoint to 
prevent explosion.

An alternative mechanism may be the use of adding 
inert gases, e.g. nitrogen and carbon dioxide, utilising 
water vapour or inerting using a powdery substance 
such as calcium carbonate. With appropriate dispersal 
these materials can prevent the formation of an explosive 
atmosphere, which we term inerting.

Design and construction – equipment, protective 
systems and system components
When considering the types of equipment, protective 
systems and components that will contain fl ammable 
substances, reasonably practicable steps should be 
made to keep the substances enclosed at all times and 
the materials of construction should be non-combustible.

Where necessary leak detection systems should 
be fi tted and particular attention should be given to the 
following areas:

➤ Joints
➤ Piping
➤ Areas that may be subject to impact
➤ Areas that may be subject to hazardous interactions 

with other substances.

The detection systems should provide advanced warning 
of any leakage from the equipment, systems or compon-
ents, so that appropriate steps can be taken to prevent 
the consequential build-up of any fl ammable atmosphere.

Dilution by ventilation
While quite effective with gas and vapour in relation to 
dusts, ventilation is of limited effectiveness and provides 
suffi cient protection only when the dust is extracted from 
the place of origin and deposits of combustible dust can 
be prevented.

DSEAR regulation 6(4)

(a) the reduction of the quantity of danger-
ous substances to a minimum;

(b) the avoidance or minimising of the 
release of a dangerous substance;

(c) the control of a release of a dangerous 
substance at source;

(d) the prevention of the formation of an 
explosive atmosphere, including the appli-
cation of appropriate ventilation;

(e) ensuring that any release of a danger-
ous substance that may give rise to risk 
is suitably collected, safely contained, 
removed to a safe place, or otherwise 
rendered safe, as appropriate;

(f) the avoidance of –
  (i)  ignition sources including electro- 

static discharges; and
 (ii)  adverse conditions which could 

cause dangerous substances to give 
rise to harmful physical effects; and 

(g) the segregation of incompatible danger-
ous substances.
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In order to prevent the formation of an explosive 
atmosphere from the dispersion of dust in air or by 
equipment, it is appropriate to design conveying and 
removal systems to an approved standard. Such 
equipment will remove the levels of dust within the 
enclosure which will help to avoid primary explosions; 
however, secondary explosions could still easily occur if 
the lying dust is suffi ciently agitated leading to entrain-
ment in the conveying and removal systems.

The avoidance of ignition sources that may precipi-
tate an explosion for either gas or dust in the atmosphere 
provides a relatively good control measure; however, in 
relation to dusts, accumulations and moisture content 
must be managed effectively as together they have the 
potential for self-heating and therefore self-ignition, thus 
the management of temperature and moisture in relation 
to dust must be considered.

Mechanical inputs can also produce either glowing 
sparks or hot spots and while the sparks are not 
suffi ciently energetic to provide ignition repeated contact 
may run the risk of igniting a dust cloud.

The removal of any foreign objects from process 
streams and the use of non-sparking or spark-proof 
equipment (intrinsically safe) must be considered in 
either gaseous or dusty atmospheres.

Ensuring that any electrical equipment is subject to 
regular maintenance (planned preventive maintenance) 
must also be seen as a key area to prevent ignition 
sources initiating an explosion.

Electrostatic sparks from static electricity must also 
be minimised and the following should be considered:

➤ The use of conducting materials for equipment, 
plant, etc. to avoid charge build-up

➤ The earthing of any equipment that may become 
charged

➤ The earthing of workers
➤ Earth non-conducting materials via an earth rod 

through the storage vessel.

With regard to electrostatic discharges if there is any 
doubt earthing should take place.

Mitigation
In relation to dust the best way to contain a primary 
explosion is to ensure that the process equipment is 
strong enough to withstand it. Dust explosion pres-
sures are usually within range of 5–12 bars. Designing 
the plant as though it were a pressure vessel is likely 
to cause it to be very expensive and beyond what is 
reasonably practicable. It is therefore quite often that 
designers will resort to explosion venting.

Explosion venting is one of the most effective ways 
to relieve pressure; however, it is often diffi cult to size 

the vent correctly to ensure that suffi cient pressure relief 
is available as it must allow suffi cient outfl ow of the 
burnt fuel and air to relieve the pressure being generated 
by the heat of the explosion.

There are a wide variety of differing designs of 
venting dependent upon processes undertaken. These 
can be simple panels that are ejected, vent covers 
(attached to process vessels with clips and rubber 
seals), and hinged doors that can withstand explosions 
or where necessary redirect the explosion.

The vent area will depend upon the volume of the 
enclosure, the enclosure’s strength, the strength of the 
vent cover and burning rate of the dust cloud.

There are a number of hazards caused by venting 
which will need to be taken into consideration, these are:

➤ Emission of blast waves from the vent opening
➤ Ejection of fl ames from vent opening
➤ Fireballs can be ejected
➤ Emission of solid objects (parts of the vessel, vent 

covers, etc.)
➤ Reaction forces on the equipment, induced by the 

venting process
➤ Internal venting may also lead to secondary 

explosions.

Consideration must be given to the location of any 
explosion relief panel or venting, this must be con sidered 
at the design stage.

If venting an explosion cannot be achieved, 
explosion suppression may be considered. Any 
suppression unit must be permanently pressurised, fi tted 
with a large diameter discharge orifi ce and any valve 
required to operate the discharge mechanism should be 
of high speed which is quite often achieved via a small 
detonation charge.

Dust
explosion

Figure 7.31 A vented dust explosion
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The trigger of such a suppression system is likely to 
be via either a pressure sensor or fl ame sensor, each will 
have systems to prevent false alarms and actuation.

In addition to a suppression system an alterna-
tive may be control by the addition of a liquid; however, 
there are environmental implications where water and 
dust residues have the potential to contaminate the 
environment.

Housekeeping in relation to the removal of dust 
accumulations must be considered although as previously 
discussed this should be undertaken with careful con -
sideration to eliminate the possibility of secondary dust 
explosions. Installing good dust extraction systems 
and making arrangements for spilt dust to be removed 
immediately using vacuum systems or explosion-proof 
vacuum cleaners will assist in the management of dust 
control; however, those operated by individuals rely 
heavily upon human factors and the level of competence, 
training and instruction.

Ultimately, as is the case with all hierarchies of control 
the provision of suitable personal protective equipment 
may be considered.

Plant layout and classifi cation of zones
Any building or plant where there is the potential for gas-
eous or dust explosions must be designed upon simi-
lar lines to those in which explosives are manufactured, 

EX
Figure 7.33 Warning sign for places where explosive 
atmospheres may exist

Figure 7.32 Explosion suppression system in operation
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Zones for gases/vapours

Zone 0  A place in which an explosive atmosphere consisting of a mixture with air of fl ammable substances in the form of 
gas, vapour or mist is present continuously or for long periods or frequently.
Note: In general these conditions, when they occur, arise inside containers, pipes and vessels, etc.

Zone 1  A place in which an explosive atmosphere consisting of a mixture with air of fl ammable substances in the form of 
gas, vapour or mist is likely to occur in normal operation occasionally.
Note: This zone can include, among others, the immediate vicinity:
➤ Of zone 0
➤ Of feed openings
➤ Around fi lling and emptying openings
➤ Around fragile equipment, protective systems, and components made of glass, ceramics and the like
➤ Around inadequately sealed glands, for example on pumps and valves with stuffi ng-boxes.

Zone 2  A place in which an explosive atmosphere consisting of a mixture with air of fl ammable substances in the form of 
gas, vapour or mist is not likely to occur in normal operation but, if it does occur, will persist for a short period only.
Note: This zone can include, among others, places surrounding zones 0 or 1.

Table 7.4 Showing the zones for gases and vapours
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stored, etc. These should be located away from other 
buildings and actual parts of the plant should be as 
remote from one another as is possible. Ideally build-
ings should be of single storey in nature but kept as low 
as possible and the explosion prone part of any pro -
cess should be as high as possible, ideally on the roof to 
minimise the possibility of building collapse.

Where any hazardous part of the plant is located 
within a building the area should be reinforced and 
protected from the rest of the area by a blast wall. As 
discussed previously the area should be vented to avoid 
damage (structural) from any overpressure.

Escape routes and other emergency response 
planning must take into account the explosive nature, as 
should any electrical equipment.

Under the Dangerous Substances and Explosive 
Atmospheres Regulations 2002 there is a requirement 
to identify hazardous contents (containers and plant) to 
ensure that the selection of the correct equipment and 
systems can take into account the level of and likelihood 
of there being an explosive atmosphere.

7.6 Case study

Flixborough disaster 1974

One of the most serious accidents in the history of the 
chemical industry was the explosion at about 16:53 
hours on Saturday 1 June 1974 at the Nypro (UK) site at 
Flixborough, which was severely damaged. Twenty-eight 
workers were killed and another 36 others were injured 
as a direct result of the explosion and subsequent fi re. It 
is recognised that the number of casualties would have 
been more if the incident had occurred on a weekday, as 
the main offi ce block was not occupied.

Outside the plant, 53 persons were reported injured 
with 1821 houses and 167 shops suffering damage 
ranging from major (required rebuilding) to broken 
glazing from the pressure waves.

The overall cost of the damage at the plant itself 
together with the damage outside was estimated at over 
£75 million.

The cause of the Flixborough explosion was a 
release of about 50 tons of cyclohexane, due to failure of 
a temporary pipe. The fl ammable cloud was ignited about 
1 minute or so after the release. A very violent explosion 
occurred. The blast was equivalent to an explosion of 
about 16 tons of TNT.

Five days prior to the explosion, on 27 March 1974, 
it was discovered that a vertical crack in reactor No. 5 
was leaking cyclohexane. The plant was subsequently 
shut down for an investigation. The investigation that 
followed identifi ed a serious problem with the reactor and 
the decision was taken to remove it and install a bypass 
assembly to connect reactors No. 4 and No. 6 so that the 
plant could continue production.

During the late afternoon on 1 June 1974 the 
temporary 20 inch bypass system ruptured, which is 
extremely likely to have been caused by a fi re on a nearby 
8 inch pipe. This resulted in the escape of a large quantity 
of cyclohexane, which formed a fl ammable mixture and 
subsequently found a source of ignition.

At approximately 16:53 hours there was a massive 
unconfi ned vapour cloud explosion which caused exten -
sive damage and started numerous fi res on the site.

Eighteen fatalities occurred in the control room as a 
result of the windows shattering and the collapse of the 
roof. No one escaped from the control room. The fi res 
burned for several days and after ten days those that still 
raged were hampering the rescue work.

The characteristic of the gas explosion at Flixborough 
is that the dense fuel (cyclohexane) was able to form a 

Zones for dusts

Zone 20  A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is present continuously, or 
for long periods or frequently.
Note: In general these conditions, when they occur, arise inside containers, pipes and vessels, etc.

Zone 21  A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is likely to occur in normal 
operation occasionally.
Note: This zone can include, among others, places in the immediate vicinity of, e.g., powder fi lling and emptying 
points and places where dust layers occur and are likely in normal operation to give rise to an explosive concentration 
of combustible dust in mixture with air.

Zone 22  A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is not likely to occur in 
normal operation but, if it does occur, will persist for a short period only.
Note: This zone can include, among others, places in the vicinity of equipment, protective systems, and components 
containing dust, from which dust can escape from leaks and form dust deposits (e.g. milling rooms, in which dust 
escapes from the mills and then settles).

Table 7.5 Showing the zones for dusts
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huge fl ammable gas cloud and that the confi nement 
and obstructions within the plant caused high explosion 
pressures.

The HSE’s subsequent report identifi ed the following 
failings in technical measures:

➤ A plant modifi cation occurred without a full HAZOP 
assessment of the potential consequences. Only 
limited calculations were undertaken on the integrity 
of the bypass line. No calculations were undertaken 
for the dog-legged shaped line or for the bellows. No 
drawing of the proposed modifi cation was produced

➤ With regard to the use of fl exible pipes no pressure 
testing was carried out on the installed pipework 
modifi cation

➤ In relation to maintenance procedures there appeared 
to be ad hoc recommissioning arrangements

➤ Those concerned with the design, construction and 
layout of the plant did not consider the potential for 
a major disaster happening instantaneously

➤ The plant layout was poor in relation to the position-
ing of occupied buildings

➤ Control room design did not take into account struc-
tural design to withstand major hazards events

➤ The incident happened during start-up when critical 
decisions were made under operational stress. In 
particular the shortage of nitrogen for inerting would 
tend to inhibit the venting of off-gas as a method of 
pressure control/reduction

➤ Operating procedures were lacking particularly with 
regard to the number of critical decisions to be made

➤ In relation to inerting the atmosphere reliability/back-
up/proof testing appeared inadequate.

7.7 Example NEBOSH questions for 
Chapter 7

1. (a) Explain the meaning of the term ‘fl ash 
  point’. (2)
 (b)  Outline the precautions to take to reduce 

the risk of fi re when using fl ammable 
  solvents in the workplace. (6)

2. A major hazard on a refurbishment project is fi re.
 (a)  Identify THREE activities that represent an 
  increased fi re risk in such a situation. (3)
 (b) Outline the precautions that may be taken 
  to prevent a fi re from occurring. (5)
3. Outline the measures that should be taken to 

minimise the risk of fi re from electrical 
 equipment. (8)
 (a) Identify two sources of oxygen which can 
  be found in the workplace. (2)
 (b) State the ways in which the potential sources
  of oxygen supply to a fi re can be reduced. (4)
 (c) Defi ne the terms ‘explosive atmosphere’. (2)
4. Defi ne the following terms:
 (a) Defl agration (2)
 (b) Detonation (2)
 (c) Upper fl ammable limit (UFL) (2)
 (d) Lower fl ammable limit (LFL). (2)
5. Explain with the use of a diagram the method of 

operation of an automatic explosion suppression 
 system. (8)
6. Describe the three zones that may be identifi ed 

within a workplace that has fl ammable gases 
and vapours that may produce an explosive 

 atmosphere. (8)
7. Identify four methods of heat transfer and 
 explain how each can cause the spread of fi re. (8)
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Identifying sources of fuel, ignition and oxygen will 
undoubtedly assist in preparing a fi re safety manage-
ment strategy based upon a risk assessment approach. 
However, these areas are only hazards (something 
that has the potential to cause harm) and it will take 
human intervention in one form or another to change 
the hazards into risk, be it accidentally or deliberately. 
Determining the different causes of fi re in the workplace 
is the next stage in the management process, as having 
identifi ed the primary sources of harm and how they are 
caused will enable a robust fi re safety management plan 
to be produced to prevent a fi re starting.

This chapter will also include specifi c reference to 
causes of fi res within construction and maintenance work 
with the inherent hazards and risks such operations bring, 
together with the preventive steps to manage them.

8.1 Accidental fi res

The term accidental fi re refers to all fi res other than those 
which have been deliberately or maliciously started. 
There are a wide range of causes of fi res within the 
workplace. These will to a certain extent refl ect the use 
to which the workplace is put. It is also useful to con-
sider causes of fi res in vehicles as in many organisations 
a workplace may be a vehicle, such as in the case of a 
long distance lorry driver working for a haulage company.

Using the current statistics available it can be seen 
that that the common causes of major accidental fi res in 
the workplace fall under the broad headings of:

➤ Electrical appliances and installations
➤ Cookers, associated cooking equipment and 

installations
➤ Naked lights and fl ames
➤ Heaters and heating systems
➤ Chemical and LPG (hazardous materials)
➤ Smokers and smokers’ materials
➤ Waste and waste management systems
➤ Other signifi cant causes.

8.1.1 Electrical appliances and installations

Outside deliberate fi re setting, fi res that are caused by 
electrical appliances and installations are the most com-
mon cause of fi res in both industry and the home. There 
are a variety of different ways that electricity fl owing 
through equipment and installations can cause a fi re, 
these include:

Overloaded wiring – where the electric current fl owing 
in the wires exceeds the rating of the cables. The wiring 

8 Causes and prevention 
of fi re

This chapter discusses the following key 
elements:

➤ Common causes of major fi res
➤ Fire risks associated with fl ammable, com-

bustible and explosive substances
➤ Fire risks associated with common work-

place processes and activities, including 
those associated with construction and 
maintenance operations

➤ Arson
➤ Measures to prevent fi res.



Causes and prevention of fi re

137

heats up and melts the insulation and can set fi re to 
fl ammable material nearby. Commonly found in fl exible 
cables or cords, or consumer panel/power board leads. 
Over recent years there have also been a number of fi res 
involving electrical extension leads, where the cable 
has remained fully wound on the cable drum. The fl ow 
of electricity and the tightness of the fully wound cable 
prevent heat dissipation causing overheating and a fi re 
to start.
Loose wiring connections – the current fl owing through 
the wiring encounters resistance at the connection and 
generates heat. This can start a fi re in the wall at the 
back of a power point or socket, in a wiring junction box 
in the ceiling, above light fi ttings or inside a switch/fuse 
board or consumer panel.
Electrical ‘arcing’ (or sparking) – this generally occurs 
where wiring insulation has been damaged by an exter-
nal occurrence perhaps due to poor location (e.g. under 
fl oor coverings). This deterioration to the insulation 
allows the copper conductors inside the cable to touch 
one another briefl y, or to just make contact with the 
metal case of an appliance.

A small current will then fl ow from the ‘live’ con-
ductor to the neutral or earth wire, or to the earthed 
metal case. The current will initially be too small to 
blow a fuse or to trip a circuit breaker, but because the 
contact area is also very small (a few strands of wire) the 
heat produced at this point can reach suffi ciently high 
temperatures to melt or vaporise metals such as copper, 
brass or sheet metal. The localised heating or energy 
release will ignite combustible materials in close proxim-
ity and start a fi re.

The above-mentioned arcing faults are ‘uncontrolled’ 
whereas arc welding makes use of this energy release 
and is an example of ‘controlled’ arcing, which will be 
discussed later in this chapter in fi re hazards during 
construction and maintenance work.

Poorly maintained equipment, unauthorised use 
or maintenance of electrical systems, components and 
equipment, lack of formal and informal checks and 
inspections can all be directly linked to causes of fi res 
within the workplace.

Fires have been known to have been caused by 
vermin such as rats eating through electrical cables 
within basement areas due to a lack of vermin control 
procedures.

8.1.2 Cookers, associated cooking equipment 
and installations

Cookers, cooking equipment or other equipment or 
installations used for the heating of food provide a range 
of sources of ignition and fuel have the potential to initi-
ate and exacerbate a fi re.

Electrical fi res associated with cooking fall under the 
category already covered in the previous paragraph and 

Figure 8.1 Causes of accidental fi res in industry 2004/2005

Figure 8.2 Electrical equipment involved in a school fi re
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it is not intended to recover the aspects here; however, 
failing thermocouples and other heat controlling devices 
can also cause fi res. These generally occur due to a 
fault and a lack of preventive maintenance and testing, 
for example using portable electrical appliance testing 
known as PAT testing. This PAT testing only checks the 
safety from ‘electrocution risk’ and it is possible that a 
damaged heat controlling device will not be identifi ed by 
such testing.

The failure of the heat controlling device is then 
likely to allow the overheating of the food or substance 
being cooked which may combust and catch fi re. In 
instances where oil is being used to cook food, chips, 
for example, this raising of the oil’s temperature releases 
suffi cient vapours to cause the oil to reach its fl ash and 
then fi re point.

Gas cooking systems incorporate both an ignition 
source, by way of a pilot light, and a substantial fuel 
source, by way of the gas supply used in the cooking 
process. A number of fi res are caused each year from 
faulty systems where the pilot light fails and gas is released 
to mix with the air until an explosive concentration is 
reached and any alternative ignition sources such as a light 
switch are capable of causing an explosion or fi re.

Regardless of the type of cooking device used, if 
left unattended an overheated cooking receptacle and/
or food that is allowed to burn dry will produce suffi cient 
heat for a fi re to start.

8.1.3 Naked lights and fl ames

By their nature lighting units emit heat; the amount of heat 
will generally depend upon two factors, the wattage or 
energy consumption and the type of light, such as halo-
gen lamps, incandescent units or fl uorescent strip lighting.

As in the case of all fi res, the lights themselves will 
need to be positioned close to or touching a combust-
ible material, or in the case of fl ammable mixtures in air, 
provide suffi cient heat or an ignition source to ignite the 
vapours.

Halogen lighting (high heat output) is becoming 
more popular within industry and it used to light both 
internal and external signage. If the signage itself is 
combustible and the halogen unit has been installed 
incorrectly or poorly maintained the lighting unit may 
come into contact with the signage starting a fi re.

Halogen desk lamps are also in evidence in offi ces 
and workshops to provide additional task lighting. These 
units if poorly positioned and left unattended have the 
ability to start a fi re.

As in the case of all electrical systems lighting 
systems have the ability if poorly maintained or incorrectly 
installed to provide an ignition source for any available 
combustible material.

The inappropriate use of lighting units such as in the 
case of inspection lamps used in vehicle workshops is 
also known to be a cause of fi res in the mechanical and 
engineering sectors of industry.

Naked fl ames are a constant source of ignition 
within industry. The fl ame generating devices such as 
gas torches, welding units and cutting equipment (oxy-
acetylene) account for a number of fi res throughout 
industry each year. Fires starting from the use of these 
pieces of equipment are generally caused by human 
error when using them in close proximity to other 
combustible or fl ammable materials, poorly maintained 
equipment or in appropriate use. These issues will be 
discussed later in section 8.2.

8.1.4 Heaters and heating systems

Fires caused by heaters and heating systems can be 
divided into two key areas; those that are caused by 
faulty systems including poor design, inappropriate instal-
lation or lack of planned preventive maintenance; and 
those that are caused by inappropriate use or misuse.

Poor design and installation can allow the heat 
produced from the system to come into direct contact 
with combustible materials, perhaps such as wall 
linings through which the system’s ducting is routed. As 
previously discussed with regard to cooking equipment, 
a lack of maintenance may allow heat controlling devices 
to malfunction. In addition if moving or rotating parts are 
included in a heating system any bearings may run dry 
or seals fail due to a lack of maintenance.

Inappropriate positioning of combustible or fl amma-
ble items in close proximity to heaters and parts of 
heating systems may prevent air circulation, causing a 
heat build-up, or if these materials are in direct contact 
or within range of any radiated heat a fi re may start.

Figure 8.3 A typical thermostatically controlled food 
servery



Causes and prevention of fi re

139

8.1.5 Chemical and LPG (hazardous materials)

The Chemicals (Hazards Information and Packaging for 
Supply) Regulations classify substances representing 
certain hazards. If a substance has been classifi ed 
under CHIP as being dangerous for supply, anyone sup-
plying it must conform to the requirements concerning 
the provision of hazard information to those who may 
subsequently come in contact with it. Until the CHIP 
Regulations were brought in the only legal requirement 
covering the provision of information on dangerous sub-
stances from the supplier was contained in section 6 of 
the HSWA, where suppliers were required to pass ‘rele-
vant information’ to customers.

The exact nature of this information was never 
elaborated upon, so the CHIP Regulations were 
introduced to fi ll this gap, leaving the suppliers and 
customers in no doubt as to the information required to 
be provided to users.

The CHIP Regulations lay down requirements for the 
packaging and labelling of these dangerous chemicals. 
The packaging requirements are straightforward, requir-
ing only that the container for these types of substances 
shall be suitable for their contents, and shall be sealed 
when supplied.

The labelling requirements are that a package 
containing a dangerous substance or preparation bear a 
label of an approved design, and be of a specifi c size 
relative to the size of the package, containing relevant 
information.

The classifi cations of dangerous substances under 
CHIP 2002 are illustrated in Table 8.1.

Fires that involve chemicals and LPG are generally caused 
by inadequate arrangements for their safe use, transporta-
tion, storage and disposal. The lack of appropriate levels 
of training (and where appropriate levels of supervision) 
when using chemicals may lead to reactive chemicals 
being mixed causing a fi re or explosive cocktail, or allow-
ing the release of fl ammable vapours which can fi nd an 
ignition source to start a fi re. Mishandling or poorly con-
necting LPG gas cylinders can have a similar effect.

LPG gas cylinders can represent a serious risk if 
they are involved in fi re and although they are less often 
seen as the direct cause of a fi re they can produce 
devastating effects when involved. Poorly maintained 
equipment and installations are also seen as a signifi -
cant risk when using LPG and can cause a release that 
can in turn result in a fi re or explosion.

Poor storage and transportation arrangements 
are also responsible for causing fi res involving both 
chemicals and LPG. Storing chemicals such as cleaning 
agents which may include acids and oxidisers in the 
same cupboard may precipitate a reaction if leakages 
and poor storage arrangements allow the chemicals to 
come into contact with one another.

The same can be said of disposal arrangements 
when substandard procedures allow reactive chemicals, 
fl ammable mixtures and LPG cylinders to come into 
contact with sources of ignition or with other reactive 
chemicals.

Fires can also start from poorly planned dismantling 
or disposal of equipment containing residues of fl amma-
ble liquids or when dealing with spillages as part of 
environmental spill protection procedures.

Explosive Solid, liquid, pasty or gelatinous substances and preparations which may 
 react exothermically without atmospheric oxygen thereby quickly evolving gases, 
 and which under defi ned test conditions detonate, quickly defl agrate or upon 
 heating explode when partially confi ned.

Oxidising Substances and preparations which give rise to a highly exothermic reaction 
 in contact with other substances, particularly fl ammable substances.

Extremely  Liquid substances and preparations having an extremely low fl ash point 
fl ammable and a low boiling point and gaseous substances and preparations which are 
 fl ammable in contact with air at ambient temperature and pressure.

Highly  The following substances and preparations, namely –
fl ammable (a) Substances and preparations which may become hot and fi nally catch fi re 
  in contact with air at ambient temperature without any application of energy,
 (b) Solid substances and preparations which may readily catch fi re after brief 
  contact with a source of ignition and which continue to burn or to be consumed 
  after removal of the source of ignition,
 (c) Liquid substances and preparations having a very low fl ash point, or
 (d) Substances and preparations which, in contact with water or damp air, evolve 
  extremely fl ammable gases in dangerous quantities.

Flammable Liquid substances and preparations having a low fl ash point.

Table 8.1 Classifi cations of dangerous substances under CHIP 2000
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8.1.6 Smokers and smokers’ materials

The majority of current workplaces are non-smoking and 
with the advent of legislation that bans smoking in public 
the number of fi res in workplaces caused by smokers 
and their discarded smoking materials is set to be 
reduced still further if not eradicated.

As is very often the case where prohibition 
of practices such as smoking is established the 
consequences are to drive the prohibited practice 
‘underground’. Boiler rooms, stores and other out of the 
way places are then utilised for the prohibited practice, 
which if not checked can lead to increased risks, partic-
ularly as there are no formal arrangements for disposal 
of smoking materials.

8.1.7 Waste and waste management systems

Waste materials and a lack of formalised waste manage-
ment systems are very often a major cause of fi res within 
the workplace. Arson is a very real threat in today’s soci-
ety and the issues associated with it will be discussed 
later in this book. Accidental fi res are also started from 
poor management of waste, including the lack of a for-
malised policy in removal from a building and onward 
transportation from the site. A lack of staff awareness 
as to the priority of combustible and fl ammable material 
waste management is also responsible for poor man-
agement of waste, for example the poor disposal of rags 
contaminated with linseed oil by persons working within 
the furniture industry or solvent contaminated materials 
in the printing industry being discarded inappropriately.

As previously discussed within the section on 
chemicals and LPG poor disposal arrangements can 
contribute signifi cantly to the fi re risks within a building. 
Storing waste containers and skips in close proxim-
ity to buildings can allow any resultant fi re to develop 
and penetrate buildings though windows, eaves and 
lightweight wall claddings.

8.1.8 Other signifi cant hazards

Electrostatic discharges from machinery, the decanting of 
solvents and other processes which are poorly managed 
due to a lack of procedures, training and use of inappro-
priate materials can also cause fi res.

The heating and magnetic forces produced by the 
high currents of a lightning strike can cause structural 
damage to buildings (direct effects), and the associated 
electric and magnetic fi elds can induce transients which 
may damage or disrupt electrical equipment (indirect 
effects). Either the direct or indirect effects of a lightning 
strike can cause fi res and possibly explosions.

Poorly maintained mechanical equipment can run 
the risk of causing a fi re when a lack of grease allows the 
bearings to run dry causing friction which turns into heat 
that may be suffi cient to cause a fi re. Equally, excessive 
levels of contaminated grease on machinery are also 
known to have been responsible for causing a fi re.

Figure 8.4 Van fi re involving cylinders

Figure 8.5 Poor storage arrangements for fl ammable 
materials
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The selection of incorrect plant and equipment for 
use in hazardous areas where a fl ammable or explosive 
atmosphere can also have the potential to cause a fi re 
or explosion.

8.1.9 Vehicle fi res

Accidental fi res involving vehicles can occur for a number 
of reasons, these are generally due to:

➤ Faulty wiring looms or components
➤ Fuel leakage
➤ Discarded smokers’ materials
➤ Faulty HT systems (ignition systems)
➤ Hot exhaust contact with combustible materials
➤ Vehicle collisions or accidents.

Modern vehicle interiors are largely composed of poly-
mers, plastics and other synthetic materials – all of 
which are particularly combustible giving off fl ammable 
vapours. The smoke and fumes from the outbreak of fi re 
are highly toxic and can be deadly if inhaled.

Poorly conducted and managed refuelling or 
recharging arrangements for vehicles can also cause 
fi res. Overcharging of batteries (e.g. forklift trucks) can 
release hydrogen which has a very wide explosive range 
and refuelling a petrol driven vehicle in close proximity 
to ignition sources also has the potential to cause a fi re.

Vehicle fi res can also be a primary source for a 
secondary fi re in a building, e.g. delivery/haulage vehicle 
within a distribution depot, or a forklift truck within a 
warehouse, where a fi re starting from a vehicle quickly 
spreads within a building causing the whole building to 
be involved.

8.2 Causes of fi re relating to 
construction and maintenance

Many of the causes of fi re detailed above can relate to 
work involving construction and maintenance oper-
ations. Equally the preventive measures that may be 
adopted to minimise the risk of a fi re occurring in con-
struction and maintenance operations may be equally 
valid across many sectors of industry. This section of the 
book will look at specifi c causes of fi res in construction 
and maintenance operations.

A large proportion of fi res started within the 
construction sector fall under the following key headings:

➤ Arson
➤ Electrical
➤ Hot work
➤ Flammable and combustible substances.

As arson is dealt with in a section on its own within this 
section the fi rst area to be addressed will be electrical 
causes of fi re.

8.2.1 Temporary electrical installations

While similar in nature to electrical systems utilised 
within permanent structures those used in construction 
and maintenance operations are subject to potentially 
more arduous or hostile environments.

Some common electrical faults in construction and 
maintenance operations that pose fi re hazards include:

➤ The overloading of electrical sockets and systems in 
site accommodation

➤ The incorrect use of fl at twin and earth cable as 
extension leads instead of suitable fl exible cable

➤ Electrical cables or lighting laid on or near combust-
ible material (frequently in roof and ceiling voids)

➤ Mechanical damage to cables, often as a result of 
inappropriate routing of cables

➤ The intentional defeating of safety devices, such as 
fuses or circuit breakers (use of metal objects such 
as nails)

➤ The accumulation of combustible rubbish against 
temporary distribution boards and transformers

➤ Unauthorised make-shift cable joints made without 
correct proprietary connectors.

In addition to the above issues fi res have been started 
by inappropriate location of temporary site and task 
lighting particularly when using halogen lighting sys-
tems in close proximity to fl ammable or combustible 
materials.

Figure 8.6 Typical hot works include welding
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8.2.2 Hot works

Generally the term ‘hot work’ applies to the use of open 
fl ames, fi res and work involving the application of heat 
by means of tools or equipment.

More specifi cally hot work includes any works 
involving the use of naked fl ames, such as when welding 
or brazing, or when undertaking plumbing work with gas 
torches. Hot work also includes the use of grinders which 
create high temperature sparks and also includes the use 
of hot air guns for sealing materials such as fl ooring.

The use of naked fl ames and tools that apply heat, 
in themselves will not necessarily be the cause of fi re, 
but the inappropriate use of the equipment or lack of 
control of combustible materials, fl ammable vapours, 
etc. when undertaking hot work operations have been 
the start of many fi res within the construction and 
maintenance sector.

Sparks, for instance, falling on unprotected wood 
or behind panelling or onto wood shavings or dust can 
ignite the material. It has also been known that the heat 
generated by hot air guns when laying fl ooring mater-
ials can ignite combustible items upon which the fl ooring 
is being laid particularly as the heat generated in the 
process is then sealed in.

It is often the case that sparks of heat generated in 
such ways may go unnoticed for long periods of time 
and given the correct conditions, perhaps opening 
up sheeted areas, etc., will provide additional oxygen 
supplies to complete the fi re triangle. Fires can start in 
this way as long as 1–2 hours have elapsed after the 
works have been completed.

Open fi res such as bonfi res to burn site rubbish 
are to all intents and purposes banned in construction 
operations due to fi re risk; however there are a variety of 
different ways that naked fl ames can start a fi re.

Operations such as the laying of bitumen in fl at 
roofi ng operations requires a bitumen boiler which is 
powered by LPG and can pose a signifi cant risk if not 
managed effectively; this also falls under the title of hot 
work operations.

The use of bitumen or tar boilers can present a 
signifi cant risk. Such fi res are invariably due to:

➤ Poorly maintained equipment (thermostat faulty or 
poorly adjusted)

➤ Poor position of the boiler such as on the roof itself 
with no fi re resistant materials between it and the 
roof

➤ Poorly supervised units allowing the boiler to boil 
over or boil dry

➤ Attempting to move boilers while the burner is still 
alight

➤ Overfi lling of the boiler allowing the boiler to boil 
over

➤ Use of LPG cylinders without the appropriate safety 
features such as fl ashback arrestors.

The use of oxy-fuel equipment such as acetylene and 
propane are inevitably responsible for a number of fi res 
in construction and maintenance operations. Many 
of the key causes have already been discussed in this 
chapter such as poor maintenance, use in close proxim-
ity to combustibles, fl ammables, etc.

The additional risks that the use of such equipment 
brings arise from such issues as poor handling and 
storage arrangements for cylinders of acetylene.

Acetylene is an extremely fl ammable gas. It is different 
from other fl ammable gases because it is also unstable. 
Under certain conditions, it can decompose explosively 
into its constituent elements, carbon and hydrogen. 
This decomposition can be more readily brought about 
from mishandling, dropping, etc. of the cylinder causing 
damage to the internal mass. Uncontrolled leaks from the 
acetylene cylinder regulator or hoses can also have the 
same effect.

Additionally the contamination of oxygen supplies 
(cylinder, valve, regulator, hoses, etc.) by oil or grease 
also has the capability of causing an explosion.

8.2.3 Flammable and combustible substances

The use, storage, transportation and disposal of fl amma-
ble and combustible substances within construction and 
maintenance operations bring with them a wide variety 
of different hazards and associated risks.

While the industry is attempting to reduce the use 
of fl ammable substances as a matter of overall risk 
management many proprietary substances used in the 
work cannot be substituted.Figure 8.7 Oxy-fuel equipment on a construction site



Causes and prevention of fi re

143

Flammable substances
Risks arise from a lack of competency of those using 
fl ammable chemicals in that they are unaware of either 
the fl ammable properties of the substance or any 
reactions that may occur as part of a mixing process. 
Chemicals used for degreasing metals are often solvent 
based as are a large number of paints, varnishes, etc. 
and if they are used within an area with ignition sources 
such as hot work operations, fi res and possibly explo-
sions can occur.

Poor storage arrangements such as storing incompat-
ible substances, failing to control ignition sources, lack of 
designated storage facilities, poor ventilation, etc. all have 
been responsible for causing fi res on construction sites 
and during maintenance operations.

Inadequate arrangements for the safe disposal of 
fl ammable waste products such as aerosol containers, 
paint cans, mastics, together with poor arrangements 
for removal and disposal of contaminated fuels such as 
diesel, petrol, etc. are also known to have contributed to 
fi res in construction operations.

Combustible substances
The amount of combustible material encountered at any 
one time on a construction site will vary dependent upon 
the nature of the project and the schedule of the works.

Poor management of waste combustible materials 
is recognised as being a major factor when considering 
fi re risks on a project. Poor housekeeping in relation to 
the removal of waste, or allowing a build-up of combus-
tible waste such as used cement bags are easily identifi -
able as sources of fuel, which when taking into account 
the sources of ignition available, increase the fi re risk 
greatly.

Often the lack of appropriate waste removal arrange-
ments during refurbishment or maintenance operations 
allows a build-up of highly combustible waste materials 
to be readily available for any source of ignition to start 
a fi re, for example allowing the debris from dismantling 
an old fl at roof to build up. The roofi ng materials (wood, 
roofi ng felt, bitumen) are highly combustible and failing 
to remove the debris/waste from either the roof itself or 
adjacent to the building presents a signifi cant fi re risk.

Demolition operations during construction also 
contribute greatly to the fi re and explosion risk with many 
combustible and fl ammable substances used, produced 
or released during the process, such as:

➤ Explosive charges
➤ Fine dust levels
➤ Wood and other carbonaceous materials
➤ Gas supplies
➤ Electrical supplies.

In general the risks associated with fi re during 
construction and maintenance operations are similar in 

nature to those risks in other areas of industry. However, 
due to the type of work, the variety of operations being 
undertaken simultaneously and the materials in use or 
being produced the risks appear to be greater.

8.3 Arson

Arson can be defi ned as the deliberate or wilful act of 
setting fi re to a building or item of property, be it an 
industrial property, dwelling house, car or any simi-
lar item. Arson has become the largest single cause of 
major fi res in the UK.

At its worst, arson can lead to loss of life and signifi -
cant fi nancial consequences as in the case of any fi re, 
but persistent and pervasive minor arson attacks also 
establish a strongly detrimental (and visually harmful) 
tone to deprived areas and communities. In some areas, 
arson now accounts for 70% of all fi res, rising to a 
staggering 82% of fi res in certain inner city localities.

The number of arson fi res, both in their own right 
and as a proportion of the total fi res in the UK, attended 
by the fi re service has more than doubled over the past 
decade and now stands in excess of 85 000 per year. 
The number of casualties, as a direct consequence of 
arson attacks, over the same period of time, has shown 
a similar increase in rate.

8.3.1 Causes of arson – why people commit it

Arson is a complex and serious crime which has a wide 
variety of causes that include:

➤ Arson associated with other criminal acts
➤ Arson associated with a grievance

Figure 8.8 Arson attack on a school
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➤ Fraudulent arson
➤ Arson associated with economic or political 

motivation
➤ Arson associated with mental instability.

Arson associated with other criminal acts
This generally takes the form of an act of criminal dam-
age or similar opportunist vandalism. It may also be 
associated with an attempt to conceal or destroy evi-
dence of another crime such as a break-in, burglary, 
or sabotage of the equipment in the premises or the 
premises itself. Young people are very much associated 
with this form of fi re setting.

Arson associated with a grievance
This may result from the fear of unemployment pos-
sibly due to company relocation, lack of advancement 
or promotion, salary grievances, or having been humili-
ated in front of co-workers. At a personal level employer/
employee confl icts such as jealousy of a work colleague’s 
promotion or success or revenge against a superior or 
employer are also known to cause arson attacks.

Fraudulent arson
This type of arson may be committed in an attempt 
to defraud the insurers by an owner of a business 
employee setting fi re to their own premises or prop-
erty. This may be property in the workplace or at home. 
Fraudulent fi res in industry and commerce do not always 
involve setting fi re to the fi nancial records, they may, for 
example, involve an attempt to destroy out-of-date (or 
out-of-fashion) stock, with a claim subsequently being 
made for more modern items as part of a ‘new for old’ 
policy.

Arson associated with economic or political 
motivation
Arson attacks may be associated with industrial action 
(strikes), industrial sabotage, campaigns of pressure 
groups (e.g. animal rights) and more recently as a result 
of terrorist activities.

Arson associated with mental instability
It is true to say that pyromania is rare; however, the feel-
ings associated with hatred and jealousy, the desire to 
attract attention, together with frustration and sexual 
perversion have all led to fi re raising and arson. The 
would-be heroes who light fi res in order to be able to 
‘discover’ them and assist in the rescue of their col-
leagues and involvement in fi re fi ghting operations also 
come into this category.

8.3.2 Arson – Infl uencing factors and 
management

There are a number of factors that infl uence the likeli-
hood of an arson attack which also serve to provide 
information on how such attacks can be managed.

When arson occurs
Arsonists, in common with other criminals, do not like to 
be seen. They often attack at night, under the cover of 
darkness.

Statistics reveal that:

➤ 49% of all fi res occur at night
➤ 68% of arson fi res occur during the hours of 

darkness
➤ 84% of ‘major’ arson fi res (damage valued at over 

£50000) occur during the hours of darkness.

Given the above statistics security lighting is undoubt-
edly a cost-effective way of reducing the incidence of 
arson attacks. In many premises such lights may be 
operated by passive infrared (PIR) detectors and not 
only provide illumination but also produce an element of 
surprise. PIR is also seen as being more acceptable in 
built-up areas due to the nuisance caused by permanent 
illumination.

These lighting systems should also be enhanced 
by intruder alarms, which ideally should be supported 
by audible alarms which when sounding often put off a 
‘would-be’ arsonist.

Ensuring that the arsonist is visible is also an 
important element in other forms of security precautions 
as part of an overall strategy. For example, palisade 
welded mesh fencing or in the case of construction, 
Herras fencing, is preferable to a wall or solid fence, as 
intruders inside the grounds or site are rendered visible.

Figure 8.9 Typical security lighting
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Arson also often occurs during tea or lunch break 
times, when few staff are present, again reducing 
the likelihood of the arsonist being seen. This can 
be combated by introducing tighter entrance control 
measures and raising staff awareness.

Buildings/sites at risk
When considering the initial design and layout of a 
building, those with areas that allow a person to linger 
(an arsonist) unseen present a high risk as do those that 
have access to the roof. These areas can be designed 
out at this stage if appropriate thought is applied. These 
issues should also be taken into account when consider-
ing temporary sites such as in construction work, where 
layouts of site accommodation and building operations, 
stores, vehicle pounds, etc. must also take into account 
security against arson.

In many cases the employers or occupiers of a 
building have had little or no input or control over the 
design of the premises in which they work, therefore 
basic measures to prevent access to the roof or other 
areas of the building must be considered. Simple 
controls such as the inclusion of a dense, thorny 
hedgerow at the perimeter of the site may assist in 
preventing access and the environment of the premises 
may also be enhanced by such an introduction.

Priority should be given to keeping arsonists 
out, especially when the premises are not occupied. 
Attention must be paid to primary control measures 
like the siting and security of windows, doors, locking 
mechanisms, fences and gates.

Weak points in building perimeter protection that 
should be considered may include letter boxes, air vents 
and louvered windows.

The poor management of access keys can also add 
to the risk and therefore the security programme must 

include accountability for keys and proper authorisation 
for their issue. A register should be maintained of all key/
access issues and all keys/cards accounted for at the 
end of each period of work.

Entry to isolated or less used parts of the premises, 
such as storerooms and warehouses, should be 
restricted and monitored. In addition suitable arrange-
ments must be taken to identify legitimate visitors or, 
where appropriate, restrict the areas to which members 
of the public have access.

Where buildings or sites are unoccupied at night or 
at weekends, serious consideration should be given to 
the installation of CCTV as it has a high deterrent effect. 
It should be noted that CCTV systems which are not 
monitored have limited value.

The equipment used must be of a high quality and 
be installed to suit the prevailing conditions and should 
incorporate suitable recording equipment. Specialist 
advice should be sought before installation to ensure the 
correct system is fi tted.

Frequent, but irregular visits by mobile security 
patrols outside normal working hours can be a deterrent 
against arson and similar crimes, if there is no 24-hour 
security presence on the site.

If used, security staff should be vigilant and take 
note of such crimes in the neighbourhood, this is a 
particularly good indicator of a security company’s 
competency if they have such information readily avail-
able. Keeping a log of such incidents may help in assess-
ing the likelihood of an arson attack occurring.

Perhaps one of the most cost-effective measures 
against the arsonist is an alert and motivated workforce. 
All staff should be reminded to challenge those they do 
not know. It may be that a simple ‘Can I help you?’ may 
be suffi cient to deter a potential arsonist.

Figure 8.10 CCTV with infrared lights reduce the likeli-
hood of arson attack

Figure 8.11 Risk of arson may increase when companies 
are targeted by political activists
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Step 1  Look at the building and what goes on within it. Note the possible ways in which 
Study the vulnerability of the building:  fi res could be started deliberately. Identify the vulnerable points both inside and 
(a) Externally  outside the building and in the external areas within the building perimeter. In 
(b) Internally addition, consider the area in which the business is located in order to assess the 
 likelihood of an arson attack in the neighbourhood.

Step 2  A key element of the arson risk assessment is to identify, and reduce as far as is 
Identify the fi re hazards: practical, the sources of ignition and combustible materials that are available to
(a) All possible sources of ignition  the opportunist arsonist. Although it is recognised that these cannot be eliminated
(b) Flammable liquids and gases, completely, steps can be taken to eliminate or reduce the threat (see step 4). Steps 
  combustible materials (including waste),  should be taken to identify voids, unprotected ducts, unstopped gaps around 
  furniture or furnishings and combustible  services and similar features.
  elements of the structure
(c) Structural features that could lead to the
  spread of fi re

Step 3 All staff should receive appropriate training so as to be aware of the danger of arson
Identify the people who could start fi res  and the threat that it presents to life and jobs. Everyone should take part in regular
deliberately: intruders, visitors and members  fi re drills and be aware of the need to assist people with any form of disability.
of staff. Also consider the people that will be 
affected, especially anyone with a disability

Step 4 Where possible, action should be taken to remove potential sources of ignition, 
Eliminate, control or avoid the threat fl ammable liquids and combustible materials from the workplace. It may be 
 possible, for example, to replace a fl ammable solvent with a non-fl ammable one 
 with similar properties. Checks of the premises should be made last thing at 
 night, especially when contractors have been present. A fi re risk assessment should 
 be undertaken and appropriate action taken as necessary.

Step 5 Ensure that the best use is made of existing security measures before considering
Consider whether the existing security  new, complex or expensive installations or procedures. For example, many
provisions are adequate or need  intruders enter buildings through windows or doors that are left insecure so ensure
improvement that a check is made at the end of each day, other security measures that should 
 be considered include:

 ● Perimeter protection

 ● The strength of the building envelope

 ● Access control

 ● The detection of intruders

 ● Security lighting

 ● CCTV systems

 ● Staff relations

 ● Awareness of activities of pressure groups who could target the premises.

Step 6 Much can be done, often at little cost, to reduce the threat of arson and limit 
Consider whether the existing fi re safety  the horizontal and vertical spread of fi re; effective compartmentation is a key
provisions are adequate or need  element in reducing the damage caused by fi re. The installation of a sprinkler
improvement system that will not only sound the alarm but will automatically fi ght the fi re is a 
 further advance in protection.

Step 7 Allocating the risk category need not involve complex mathematical formulations. A
Allocate the risk category and record the  simple low, medium or high categorisation for each part of the premises may be
fi ndings suffi cient.

Step 8 The business continuity plan should have a clearly defi ned purpose. Key members
Prepare a business continuity plan of staff should be identifi ed and their roles defi ned. Key contractors should be listed 
 with their contact points. Provision should be made for staff welfare as well as 
 practical steps to ensure that the effect on business operations is minimised. A 
 copy of the plan should be kept off the site.

Step 9 The assessment should be reviewed if the nature of the business, the number of
Carry out a periodic review of the assessment staff, the materials used or the character of the neighbourhood changes 
 signifi cantly.

Table 8.1 An arson risk assessment model (an example – government crime reduction toolkits)
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Business operations and activities
The type of operations or activities that an employer or 
occupier undertakes can also be a target for an arsonist.

Those companies who undertake work that makes 
use of animals as part of research, or who hold personal, 
secure data that may be used against a person or 
organisation, are potentially at risk. It may be that 
specialist tools and equipment are in use or a particu-
lar piece of plant or machinery is stored which could 
be stolen and sold on for profi t, any of which may be 
attempted to be hidden by the use of fi re.

Gathering information about pressure groups that may 
pose a threat and liaising with local police and fi re services 
may assist in managing the threat of arson. Information is 
often kept by insurance companies, who may also provide 
guidance with regard to prevention, some of which may 
be required for insurance to be offered.

Taking simple steps such as ensuring that stock and 
valuable items are secured out of the away and outside 
general view, particularly those on transient sites such 
as in the construction sector, also assist in managing 
arson as arson attacks often follow acts of petty theft 
and vandalism.

Minimising the availability of combustible materials 
to the arsonist, managing items such as skips and other 
refuse containers and securing fl ammable chemicals that 
could be used as accelerants are all part of the arson 
risk reduction measures that a company could adopt to 
prevent this risk of arson and subsequent losses that 
would be likely to occur following an attack.

8.4 Prevention of fi re

The preventive strategies for reducing the risk of fi re and 
explosion within the workplace can be equally applied 
across the majority of industry sectors as illustrated from 
the preceding section on arson prevention and control. 
The principal causes of fi re generally only vary in very 
specifi c detail and more often than not relate to hazard-
ous operations and sites, e.g. COMAH sites, otherwise 
the causes remain constant, particularly when it revolves 
around ‘human factor’.

This section will therefore cover general guidelines 
with specifi c issues discussed under each of the various 
headings.

The overall preventive and protective arrange-
ments for each element covered should be included in 
a comprehensive prevention strategy by way of ensuring 
that a written policy is formalised and communicated. 
The written policy should cover the following:

➤ A statement of the specifi c policy that is being 
covered, e.g. hot works

➤ An organisational section detailing clearly who is 
responsible and for what, e.g. who is responsible for 
securing a contractor to undertake testing of elec-
trical apparatus, or the role of the employees for 
undertaking visual checks

➤ Specifi c arrangements for undertaking risk assess-
ments and implementing controls such as identifying 
the number of fi re wardens required and how they 
are to be trained

➤ Details of any monitoring or measuring of perform-
ance should also be included such as the signing off 
of a permit to work system, whether they were com-
pleted adequately and operated effectively

➤ How the elements of the individual policies will be 
reviewed and audited, to identify effectiveness or 
waste. For example, gas heating equipment may 
no longer be in use but may still be included on an 
inspection aide memoir and the policy still appears 
to cover gas equipment and persons are still being 
trained in the safe handling of gas cylinders.

8.4.1 Electrical appliances and installations

Electrical fi res rate only second to arson in relation to 
providing the primary hazard and cause of fi re in the 
workplace. A range of management steps should be 
taken to minimise the risks associated with electrical 
appliances and systems and are likely to be included in 
the management system detailed above.

Electrical appliances and apparatus should only be 
procured from a reputable (ideally approved) supplier. 
A risk assessment should have been completed prior 
to procurement to confi rm the equipment is going to be 
safe and fi t for its intended purpose.

Intrinsically safe – apparatus or system

European Harmonised Standard EN50 
020
A protection technique based upon the 
restriction of electrical energy within the 
apparatus and in the interconnecting wiring, 
exposed to an explosive atmosphere, to a 
level below that which can cause ignition by 
either sparking or heating effects. Because 
of the method by which intrinsic safety is 
achieved it is necessary that not only the 
electrical apparatus exposed to the explo-
sive atmosphere, but also other (associated) 
electrical apparatus with which it is intercon-
nected, is suitably constructed.
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For example, if electrical equipment is to be used 
in a hazardous area where fl ammable substances could 
be or have been used/stored then it should be intrinsi-
cally safe.

Both temporary and permanent electrical supply 
installations should be installed in accordance with the 
latest addition of BS 7671 (IEE Wiring Regulations and 
the Electricity at Work Regulations 1989). Installations, 
particularly if of a temporary nature, for example in 
construction works, must be inspected regularly and 
tested at intervals no greater than those specifi ed by the 
installation company. It should be noted that if temporary 
installations are in position for a greater period than 3 
months on a construction site then they should be 
subject to test in line with HSE guidance every 3 months 
or when they have been altered.

Electrical cabling should be protected against 
damage by appropriate routing away from potentially 
hazardous areas such as pedestrian routes or vehicular 
routes.

Portable appliance testing (PAT)
Portable electrical equipment should be subject to regu-
lar inspections and tests, the time frames of which will 
be dependent upon the nature of use. Ideally portable 
electrical equipment should carry durable labels which 
display that it has been inspected and tested and is in a 
satisfactory condition.

Table 8.2 summarises the HSE’s guidance on the 
type and frequency of inspections and tests for portable 
electrical appliances in offi ces and hotels, etc.

Electrical equipment used in more hostile environ-
ments such as in construction and mountainous works 
are tested more frequently.

Electrical installations, whether temporary or 
permanent, together with electrical equipment and 
apparatus, should be protected by a range of measures 
including residual current devices (RCDs) which protect 
human beings from electrical shock, fuses and miniature 
moulded case circuit breakers (MCCBs) which provide 
protection to apparatus from overheating and short 
circuits. Arrangements should be in place to ensure 
that all electrical work to installations and/or electrical 
equipment is undertaken by only trained, qualifi ed and 
competent electricians who are familiar with the systems 
involved.

Electrical safety systems such as those detailed 
above will also assist in reducing the risk of fi re caused 
by damage to installation cabling caused by vermin; 
however, these systems should be supported by active 
management to control vermin for the risk of fi re from 
these areas to be avoided or minimised.

All staff members who are to make use of elec-
trical equipment should be familiarised with the hazards 
associated with electrical equipment, any specifi c design 
issues, limitations and signs and symptoms of deterior-
ation or wear.

Documented systems to provide evidence of the 
testing, inspection, etc., together with a defect report-
ing system, should be considered to assist in managing 
electrical safety.

8.4.2 Cookers, associated cooking equipment 
and installations

Management systems that include those issues covered 
under electrical safety must be considered when using 

Figure 8.12 Electrical supply testing

Figure 8.13 Portable appliance testing
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electrical cookers and cooking equipment. In addition 
to the management systems detailed above establish-
ing a planned preventive maintenance scheme (PPM) 
should take into account heat controlling devices such 
as thermocouples as it is unlikely that the portable appli-
ance testing will entirely eliminate the risks from such 
equipment.

Any gas cooking equipment and installation should 
be installed by a member of the Council of Registered 
Gas Installers (CORGI). Gas installations to appliances 
should be by fi xed piping and/or protected/armoured 
fl exible tubing. In the case of temporary cooking supplies 
and installations (e.g. in construction operations) LPG 
gas cylinders must be located outside buildings and 
protected from unauthorised interference.

Ideally as technology advances gas systems 
and appliances should ‘fail to safe in the event of an 
emergency, i.e. fi re’. It is likely that gas supplies to 
appliances and installations will therefore be linked to 
alarm/detection systems that will automatically isolate 
the gas supplies upon actuation. It is worthy of note 
that gas supplies should not be able to be re-energised 
after an emergency in such a way that gas supplies are 
allowed to ‘free fl ow’ with the presence of an ignition 
source to control the gas release.

With latter day installations such as in hotels and 
restaurants with large kitchens, an additional safety 
measure can also be introduced such as the provision 
of fi xed fi re fi ghting installations. These will be covered 
in more detail in later chapters.

As in the case of electrical testing, any systems 
should be subject to regular inspection and maintenance 

Equipment/environment User checks Formal visual inspection Combined inspection and testing

Battery operated (less than 20 volts) No No No

Extra low voltage (less than 50 volts 
AC): e.g. telephone equipment, low 
voltage desk lights No No No

Information technology: e.g. desktop  No Yes, 2–4 years No if double insulated – otherwise
computers, VDU screens   up to 5 years

Photocopiers, fax machines: NOT  No Yes, 2–4 years No if double insulated – otherwise
handheld. Rarely moved   up to 5 years

Double insulated equipment: NOT  No Yes, 2–4 years No
handheld. Moved occasionally, 
e.g. fans, table lamps, slide projectors

Double insulated equipment: handheld,  Yes Yes, 6 months–1 year No
e.g. some fl oor cleaners

Earthed equipment (Class 1):  Yes Yes, 6 months–1 year Yes, 1–2 years
e.g. electric kettles, some fl oor cleaners

Cables (leads) and plugs connected to Yes Yes, 6 months–4 years Yes, 1–5 years depending on the
the above.  depending on the type of type of equipment it is connected to
Extension leads (mains voltage)  equipment it is connected to

Table 8.2 Summary the HSE’s guidance on the type and frequency of inspections and tests for portable electrical appli-
ances in offi ces and hotels, etc.

Figure 8.14 Gas cooking installation showing fi xed fi re 
fi ghting equipment



Introduction to Fire Safety Management

150

by a qualifi ed competent engineer in line with the 
manufacturer’s or installer’s maintenance scheme.

8.4.3 Naked lights and fl ames

Avoiding the use of naked fl ame within the workplace 
is the most effective way of managing fi re risks from 
this source. Replacing hot work and fl ame generating 
devices such as oxy-fuel equipment must be seen as 
the fi rst step in signifi cantly reducing the risks from this 
area. In relation to practical operations the use of com-
pression plumbers’ fi ttings as opposed to the soldered 
fi ttings is a good example of where such replacement 
negates the risk entirely.

Where the use of naked fl ames cannot be avoided, 
formal operating procedures, safe systems of work, 
additional levels of supervision and adequate levels of 
regular formal monitoring may serve to reduce the risk.

The burning of rubbish in the workplace or on a 
construction site should be avoided at all costs both 
in so far as the fi re risks inherent with the operation 
but also to ensure compliance with the Environmental 
Protection Act which requires management of omissions 
into the atmosphere.

A risk assessment as to the requirements for higher 
heat emitting lighting units such as halogen lamps 
should be undertaken prior to their procurement. If such 
units are required, control measures including limiting 
their use to the confi nes of areas that do not have 
combustible materials or fl ammable vapours present, 
should be considered.

Ensuring that higher risk lighting is subject to 
planned preventive maintenance, particularly items such 
as their retaining hinges and brackets, will ensure that 
the units remain upright and away from surfaces which 
could catch fi re.

8.4.4 Heaters and heating systems

The preceding paragraphs detail the hazards associ-
ated with electrical and gas systems which are also 
common to those sources of energy used by heaters 
and heating systems. As has already been discussed, 
the poor design, inappropriate installation and lack of 
planned preventive maintenance are all causes of fi re. 
It is therefore appropriate to ensure that systems are 
designed, installed and subject to planned preventive 
maintenance.

Systems should be designed in such a way that if a 
hot product is able to heat areas such as ducting, which 
runs through the building, the areas should be lined with 
fi re/heat resistant materials to prevent them coming 
into contact with combustible materials and therefore 
ensuring competent designers are appointed is a signifi -
cant risk management step.

The installation of any heaters and heating systems 
must be undertaken by competent engineers install-
ing to the design specifi cation. It is also likely that these 
engineers will be retained to undertake the planned 
preventive maintenance of the system to ensure that it 
remains safe and fi t for its intended purpose.

The maintenance programme must take into 
account specifi cally rotating or moving parts which must 
be kept lubricated to ensure they do not run dry.

It is likely that if designed correctly, combustible 
materials will not come into contact with any component 
parts of a heating system; however, given the human 
factors involved, physical barriers, awareness training 
and regular inspections are likely to be needed to 
ensure that combustible or fl ammable materials do not 
come into close proximity with the systems or prevent 
the correct air circulation by obstructing ventilation 
grilles, etc.

8.4.5 Chemicals and LPG (hazardous materials)

The vast proportion of chemicals used in the workplace 
are classifi ed under CHIP and therefore fall under the 
Control of Substances Hazardous to Health Regulations 
(COSHH). These chemicals together with liquefi ed 
petroleum gas (LPG) may also fall under the Dangerous 
Substances and Explosive Atmospheres Regulations 
(DSEAR), each of which requires the effective manage-
ment and control of risk.

When considering the management of chemicals 
and LPG, formalised procedures must be produced, 
implemented and monitored in relation to their use, 
storage, transportation and disposal.

Appropriate training in all areas including the 
handling of chemicals and LPG gas cylinders is critical 
to securing the safety of all those in the workplace and 
others who may be affected.

Figure 8.15 Halogen lighting unit fi tment
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The principles of safety relating to both chemicals 
and LPG are similar in many ways and it is intended to 
consider these overall principles for each hazardous 
material as one, with specifi c areas of difference being 
highlighted.

Substitution
Ideally the use, storage, etc. of fl ammable chemicals 
and substances and LPG should be avoided where rea-
sonably practicable. The same can be said for using low 
fl ashpoint liquids. Other chemicals, substances or liquids, 
which are either non-fl ammable or have a higher fl ash-
point, may provide suitable safer alternatives.

It must also be noted that reactive chemicals whose 
properties in themselves are non-fl ammable, but may 
react violently even explosively when mixed together, 
should also be considered in relation to substituting 
them for less reactive materials.

Storage
Where substitution cannot be accommodated, the provi-
sion of safe storage must be considered as a key elem-
ent in reducing the fi re and explosion risks from the 
hazardous materials.

Ideally, arrangements should be made for storage of 
fl ammable liquids, gases and substances to be stored 
well away from other processes and general storage 
areas. This is most effectively achieved by a physical 
distance. An alternative approach may be to provide a 
physical barrier such as a wall or partition, combined 
with a storage system or container.

If the storage facility is to be located within a 
building and the hazardous materials are to be handled 
within the area around the store fi re resisting separation 
from other areas of the building or workplace should be 
considered.

The arrangements for storing fl ammable substances 
and LPG will depend upon the storage facilities avail-
able, the amount of hazardous materials and the nature 
of the materials.

External storage arrangements – when storing 
large quantities (50 litres or more) ideally an external 
storage area will be provided that will include the follow-
ing considerations:

➤ Segregation from other processes and storage 
(fl ammable substances should be stored separately 
from other hazardous substances and materials 
such as oxidisers and LPG, etc.):

 ➤ By physical distance
 ➤ Fire wall
➤ Security against unauthorised access, locking 

mechanisms, physical walls and fences
➤ Positioned in a well-ventilated area and on impervi-

ous ground
➤ Take into account the potential heat on the con-

tainers from a fi re within or outside the premises’ 
boundary; and a fi re within the storage facility on 
buildings, plant and people inside or outside the 
premises

➤ Positioned away from sources of ignition (or where 
electrical supplies are intrinsically safe)

➤ Environmental protection arrangements:
 ➤ Bunded facility (110% of contents)
 ➤ Interceptors to capture potential release

The acknowledged safe separation distances are 
detailed in Table 8.3.

The arrangements for the storing of larger quantities 
(more than 300 kg) of LPG gas cylinders are very similar 
to those required for fl ammable liquids.

In addition to providing adequate levels of signage 
on site, formal systems of work will need to be 

Figure 8.16 External tank facility

Quantity stored Distance from occupied 
litres building, boundary, process 
 unit, fl ammable liquid storage 
 tank or fi xed ignition source 

metres

Up to 1 000 2

1 000–100 000 4

Above 100 000 7.5

Table 8.3 Minimum separation distances
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developed and implemented that:

➤ Keep rubbish and anything combustible well away 
from the cylinders, and keep weeds and grass in 
the vicinity cut down (avoid using a chlorate-based 
weedkiller, as it can be a fi re hazard in itself)

➤ Prevent any electrical equipment, vehicles, bonfi res 
or other sources of ignition near the cylinders

➤ Prevent smoking when changing cylinders
➤ Prevent people not involved with the storage or 

installation gaining access to it, particularly children 
(construction sites particularly)

➤ Keep vehicles well away from the installation (fi re 
and impact hazard)

➤ Protect against accidental damage, ensuring that 
pipework is properly routed and supported. In the 
case of underground routing that schematic dia-
grams of the pipe routes are drawn up, to avoid 
putting anything in the ground which may damage 
the pipework

➤ Enable reports of any equipment failure or damage 
to the supplier without delay.

Internal storage – where fl ammable substances can 
be stored within specially designed separate buildings, 
safe by position, the same control measures as those 
required for outdoor storage, with the additional require-
ment that the building should generally be constructed 
of non-combustible material and the roof of the building 
be of lightweight materials, may be used. The roof would 
open readily to release the effects of an explosion, there-
fore acting as explosion relief.

Ventilation of any building used for a fl ammable 
material store must also be considered; the ventilation 
apertures or bricks must be so positioned to allow air 
fl ow within the building/store and must be positioned 
at both high and low level. The apertures must not be 
sited so that they allow ventilation to other buildings or 
to external areas that could contain ignition sources. The 
number of apertures (based upon the total fl oor area in 
per cent) required will depend on the substance stored, 
e.g. 1% fl ammable liquid and 2.5% fl ammable gases.

Additional measures would be required for stores 
that cannot be positioned in separate buildings, particu-
larly the fi re resistant separation from other parts of the 
building as shown in Fig. 8.19.

Figure 8.18 External storage arrangements for LPG

Figure 8.17 Example of a well laid out external storage facility for fl ammable chemicals – HSG 140

Maximum stack
capacity 300 000 litres Note:

See Table 8.3 and the text
for minimum distances
shown by dashed arrows

Fire wall

Building

Retaining sill Truck ramp

Fire-fighting
equipment Building Boundary fence
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The storage arrangements for smaller amounts of 
fl ammable substances and LPG will vary dependent 
upon the processes for which they are being used. 
All containers that are to be used to store fl ammable 
liquids should be designed and constructed to meet the 
standard of being suitable for the purpose.

Containers also need to be of a performance tested 
type, in that they should be robust and have well-fi tting 
lids and spill resistant tops to prevent leakage if knocked 
over. There are specifi c standards available for such 
containers and their packaging to comply with transport 
legislation.

To ensure that no chemical or physical interaction 
occurs which might cause leakage, the material, from 
which the containers are made, needs to be compatible 
with the properties of the liquid. In addition, containers 
may need protection against corrosion, e.g. by painting, 
and plastic containers can often suffer degradation by 
natural light, which can be reduced by suitable shading 
of the container.

LPG cylinders can also suffer degradation from 
corrosive atmospheres particularly in relation to some 
chemical operations, therefore the use and storage of 
the cylinders should refl ect the workplace conditions 
and be stored outside.

Storage within the actual workplace where the 
fl ammable substance or LPG is to be used must be 
considered at length. Ideally external storage arrange-
ments should be made; where this is impracticable the 
following must be considered:

➤ Keep the quantities of fl ammable materials and LPG 
stored and used to an absolute minimum

➤ Storage arrangements should be made available 
for fl ammable liquids which are separate from other 
substances including LPG – up to 50 litres may 
be stored within the work area if enclosed in a fi re 
resisting cabinet or bin

➤ Securing mechanisms should be provided to any 
storage that allow only authorised access

➤ The storage facility must be provided with spill 
protection

➤ Flammable liquid containers should always be 
replaced in the store following use and such con-
tainers should be provided with lids to protect 
against vapour release and spillage

➤ LPG storage (up to 300 kg) should be ideally in open 
air but must be with good ventilation if stored within 
a workplace (see Fig. 8.18)

➤ Proprietary safety containers (such as dash pots 
used in the printing industry) should be fi tted with 
self-closing lids for fl ammable liquids

➤ Flammable liquids should not be dispensed or 
decanted within a store or adjacent to a store. 
Arrangements for such operations should include 
the provision of ventilation and extraction systems

➤ The storage facility should be located away from 
ignition sources

➤ Signage denoting the fl ammable storage facility 
should be displayed, including ‘no smoking’

➤ An inventory of the substances should be kept 
including as a minimum the name of the substance, 
type and quantity kept

➤ Arrangements for the safe storage and disposal of 
items such as rags, cloths, etc. which may have 
been used to apply the liquids or mop up spillage. 

Figure 8.19 Example of suitable fl ammable storeroom in a building

Lightweight roof

½hr self-closing
fire door, with sill

Ventilation apertures

sill

Fire-resisting
internal walls
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For example, metal containers with tight fi tting self-
closing lids and regular removal (end of day/shift) 
from site.

Training – as discussed at the start of this section, train-
ing is a key element for ensuring effective management 
of an organisation’s fi re safety and in particular with 
regards to fl ammable substances and LPG. Any train-
ing programme must cover the arrangements for the 
safe handling and storage of these hazardous materials, 
together with the arrangements for the safe disposal.

An outline of such a programme may be as follows:

➤ The types of fl ammable substances in use, their 
properties and hazards

➤ General procedures for safe handling of substances 
and operation of plant

➤ Use of personal protective equipment and clothing
➤ Housekeeping arrangements
➤ Reporting of incidents and faults, including spills 

and minor leaks
➤ Specifi c instructions on individual items of equip-

ment, plant and processes
➤ Emergency procedures, including raising the alarm, 

and use of appropriate fi re fi ghting equipment, 
deployment of spill kits, etc.Figure 8.20 LPG cylinder storage facility
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Figure 8.21 Internal fl ammable storage facility
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Ventilation of storage areas
Ventilation has been discussed as part of the storage 
requirements; however, all areas where fl ammable liquids 
are handled should be adequately ventilated to ensure 
that any released vapours are diluted to a safe level.

Whichever ventilation system is used it needs to 
be capable of providing a minimum of six complete 
air changes per hour. The system’s capacity should 
ensure that the amount of vapour in the atmosphere is 
not only diluted to well below its fl ammable limit, but 
also reduced to a level below any relevant workplace 
exposure limit (HSE’s guidance note EH 40 gives advice 
on workplace exposure limits).

Dependent upon the concentrations and volumes 
in use good, natural, well-positioned ventilation may be 
adequate, but where this cannot be achieved, mechan-
ical ventilation and/or local exhaust ventilation (LEV) is 
almost certain to be needed.

Positive pressure mechanical systems can be 
used to force air into an area; diluting and venting any 
potential build-up of fl ammable vapours. Any area 
provided with a positive pressure mechanical system 
will also need to be provided with suffi cient openings 
to release the atmosphere created. LEV systems are 
designed to capture airborne contaminants such as 
fl ammable vapours, fi lter them and ventilate outside a 
building to a place of safety in the open air.

Any vents provided for the release of pressure or 
contaminants should be a minimum of 3 m above ground 
level, at least 3 m from building openings, boundaries 
and sources of ignition, and away from building eaves 
and other obstructions where they could become 
trapped. The ducting taking the fl ammable vapours 
away should be arranged so that they cannot condense 
and collect at low points within them.

Ventilation/fume cupboards – in certain operations 
(e.g. solvent-based spraying operations or decanting 
of fl ammable liquids) booths or cabinets are required 
to control the build-up of fl ammable vapours. In such 
instances the airfl ow rate into all openings in the 
enclosure should be suffi cient (about 1 m/s) to prevent 
vapours entering the work area. These ventilation booths, 
cabinets and other enclosed equipment are generally 
designed to ensure that the vapours are kept below 25% 
of their LEL.

As the outcome or failure of any ventilation system 
or part of the system may result in a build-up in vapour 
concentrations with the potential for both fi re and 
explosion, the system must be provided with an alarm 
system to provide warning.

There are also a number of storage systems that 
are combined with booths and cabinets which use LEV 
for vapour control. Regardless of the system used each 
must be subject to rigorous maintenance testing and 
examination regimes to ensure that fl ammable vapours 
are controlled.

Any electrical system used as part of the ventila-
tion or extraction systems must meet rigid electrical 
standards and as in the case of all such equipment 
be intrinsically safe. As discussed earlier, classifying 
hazardous or potentially explosive atmospheres is not 
only a legal requirement under DSEAR but has been 
widely used to determine the extent of hazardous zones 
created by fl ammable concentrations of vapours.

Over recent years the process of classifying hazard-
ous areas in such a way has been extended from its 
initial purpose of selecting fi xed electrical equipment 
for use in the area, to helping to identify and eliminate 
potential ignition sources, including portable electrical 
equipment, vehicles, hot surfaces, etc. from fl ammable 
atmospheres.

Wind
direction

Figure 8.22 The use of wall and roof vents together, give 
good natural ventilation Figure 8.23 Example of a fume cupboard
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This zoning has assisted, for example, in identifying 
that vehicles such as forklift trucks used for transport-
ing containers of fl ammable substances, which operate 
within classifi ed areas/zones inside and outside storage 
buildings, must be protected to an appropriate standard – 
particularly during storage operations, when the highest 
probability of a release from a container occurs while it 
is being mechanically handled. Therefore an unprotected 
forklift truck may well provide a source of ignition should 
a breach of containment occur.

The management of works that involve the removal, 
replacement or disposal of any part of a plant or system 
that has previously held fl ammable liquids, materials or 
LPG must be planned and undertaken with great care, 
to avoid fi res and explosion.

Many such works will be carried out under the 
Construction, Design and Management Regulations, 
utilising specialist contractors undertaking works as 
part of a permit to work system – PTW (see section on 
construction and maintenance) to ensure the highest 
level of management control.

Various techniques can be employed to ensure that 
fl ammable substances are managed effectively includ-
ing purging or inerting the system prior to undertaking 
operations. Ensuring that residues are removed and that 
any supply system has been isolated from both power 
sources and process materials must also be undertaken 
as part of the systems of work and the PTW.

Disposal arrangements for contaminated fl amma-
ble materials and aerosol cans, empty fl ammable liquid 
containers or gas cylinders must also be considered.

8.4.6 Smokers and smokers’ materials

As with each of the previously mentioned sections 
establishing a policy in relation to formalising the stand-
ards, who is responsible and for what, with practical 
preventive control measures and the training and aware-
ness of staff and all those who may be affected, are the 
primary steps to take in the management of smokers 
and their discarded smokers’ materials.

Many organisations have effective smoking policies 
based upon making arrangements for designated 
smoking areas and prohibiting smoking in all other 
areas. Less successful are those policies based upon 
a complete ban; however, this only serves to drive 
smokers into out of the way, secluded locations such as 
plant room, storage areas, toilets and emergency escape 
staircases with no disposal arrangements, where a small 
fi re has a chance to grow undetected.

While the provision of smokers’ booths strategic-
ally located away from combustible materials and any 
potential fl ammable atmospheres, together with the 
provision of facilities to discard used smokers’ materials 
(ash trays metal bins, etc.), provides practical solutions 
to the management of this risk, this cannot always be 
secured in places of work.

Places of public entertainment and public assembly 
will undoubtedly benefi t from being smoker-free zones 
as the ban on smoking in public areas takes effect; 
however, it is likely that premises such as nursing 
homes will still need an effective management strategy 
to reduce the risk of fi re from smoking materials. Such 
arrangements are likely to include:

➤ Ensuring smoking only takes place in designated 
areas by establishing a monitoring regime

➤ Provision of metal or glass ash trays or bins for dis-
carded materials

➤ Ensuring when ash trays are emptied (before leaving 
the area at night, for example) that checks are made 
to ensure all material is extinguished before placing 
into external bins, which are separate from combust-
ible waste

Figure 8.24 Purging tanks during decommissioning

Figure 8.25 Metal bin for discarded smokers’ materials
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➤ All soft furnishings within the smokers’ areas are fi re 
retardant (chairs, curtains etc.).

As part of an overall management strategy, including 
welfare provision for their employees, many successful 
organisations also encourage staff to give up smoking by 
providing advice, guidance and support from both inter-
nal and external occupational health advisers and by run-
ning effective campaigns to raise people’s awareness.

8.4.7 Waste and waste management systems

Given the high number of fi res that involve waste mater-
ials, some 160 000 each year, establishing a waste man-
agement system must be seen as a high priority for 
reducing the risk from fi re. Any waste management sys-
tems should include effective arrangements for reducing 
the total amounts of waste stored at any location and 
ensuring that any residual waste is stored in a way that 
minimises the risk of fi re.

As a large proportion of external waste fi res are 
started deliberately, reviewing the security arrange-
ments as part of a cohesive arson reduction plan must 
be considered.

An effective strategy for the management of waste 
is likely to cover:

➤ Conducting a review of the types and volumes of 
waste produced

➤ Segregation of different types of waste, e.g. com-
bustible, fl ammable, hazardous

➤ Formal arrangements are put in place for waste col-
lection that prevent a large build-up of waste and 
establish a monitoring programme to ensure that it 
works

➤ A monitoring programme that makes sure that rub-
bish is placed in the containers or designated areas 
and not left on the ground nearby

➤ Ensuring that any potentially hot materials such as 
smokers’ materials or hot ashes, etc. are cooled and 
placed within a metal waste container

➤ Wheeled waste bins should be sited 6 metres form 
buildings and plant (10 metres if plastic) and ideally 
be fi tted with lockable lids and chained to prevent 
them from being wheeled out of position

➤ Loose combustible waste (e.g. bin bags) should 
not be stored within 6 metres of a building or plant 
and be a minimum of 2 metres from a boundary or 
perimeter fence

➤ If a waste compactor is used ensure that the safe 
system of work includes turning off when the building 
is not occupied and the unit is subject to a planned 
preventive maintenance regime

➤ Raising staff awareness of the need to manage 
waste responsibly.

As in the case of all arson prevention arrangements, 
waste management should take into account the provi-
sion of adequate security lighting, CCTV systems, fen-
cing and possibly security guards.

8.4.8 Other signifi cant hazards

Electrostatic discharges – the risk of fi res and explo-
sions attributed to electrostatic discharges that arise 
from machinery such as the Neoprene belt on a conveyor 
unit or from processes such as the decanting of solvents 
can be managed effectively by selecting the correct 
equipment, managing the environment, e.g. humidity, by 
the practice of grounding metallic objects, and replacing 
insulating materials with static dissipative materials.

Where the presence of a fl ammable atmosphere is 
possible, electrostatic discharges must be controlled. 
The three key methods available are:

➤ The equipotential bonding and earthing of conduct-
ors, which may also include operatives

➤ The minimisation of electrostatic charge generation
➤ The maximisation of charge dissipation.

Figure 8.26 Typical electrical bonding notice located on 
a conveyor belt boiler

In some instances, the above measures, either on their 
own or in combination, may not be entirely adequate 
and they should then be supplemented by appropriate 
safe systems of work and design features to avoid any 
discharges.
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Formal procedures for the safe use, handling, etc. 
of any article or substance that can effectively cause a 
discharge of static electricity must be recorded and staff 
trained to follow them.

The provision of lightning conductors is the main 
control measure for preventing fi res and explosions 
occurring from lightning strikes. Lightning conductors’ 
function is to attract a lightning discharge, which might 
otherwise strike a vulnerable part of a structure and to 
convey the current safely to earth.

There are a variety of types of lightning protec-
tion systems available and will be selected upon the 
level of risk. Structures with inherent explosive risks, 
e.g. explosives factories, fuel stores, dumps and tanks, 
invariably need the highest possible class of lightning 
protection system. Details of the requirements can be 
found in BS 6651 Code of practice for protection of 
structures against lightning.

Electro-mechanical equipment – to combat the fi re 
risks from poorly maintained mechanical equipment, e.g. 
bearings running dry causing friction which can in turn 
ignite excessive levels of contaminated grease, all such 
equipment should be included on a planned prevent-
ive maintenance regime, which includes a cleaning and 
where necessary a degreasing programme.

Establishing a procurement policy, which includes a 
pre-procurement risk assessment, will ensure that correct 
selection of plant and equipment for use in hazardous 
areas (where a fl ammable or explosive atmosphere has 
the potential to cause a fi re or explosion) will minimise 
the risk relating to such equipment. BS EN 50020:2002, 
Electrical apparatus for potentially explosive atmospheres 
– Intrinsic safety ‘i’, specifi es the construction and 
testing of intrinsically safe apparatus, intended for use 
in potentially explosive atmospheres and for associ-
ated apparatus, which is intended for connection to 
intrinsically safe circuits which enter such atmospheres. 
This document may well form the basis from which an 
organisation establishes its procurement policy for such 
equipment.

Any intrinsically safe equipment will also need 
to be used by competent persons and included both 
within an inspection and testing programme undertaken 
by competent engineers and in a planned preventive 
maintenance programme.

8.4.9 Vehicles

Road-going vehicles are subject to testing as part of 
Ministry of Transport requirements; however, such ‘MOT’ 
testing provides only a ‘snapshot’ test of the vehicle and 
while failures of electrical components, exhausts, etc. 
are included the possibilities of electrical wiring defects 
which may lead to an uncontrolled ignition source may 
go unnoticed.

Ensuring that road-going or site-based vehicles are 
subject to regular inspections and servicing will assist in 
identifying components and systems that could lead to 
a fi re before it occurs.

Establishing formal procedures for refuelling or 
recharging of vehicles as part of a safe system of work 
and ensuring that staff are provided with training to raise 
their awareness of the risks involved will reduce the 
likelihood of fi re starting from such operations.

As previously discussed within the hazardous 
substances section the control of fl ammable vapours 
must be considered when refuelling operations take 
place and thus rudimentary controls should be observed 
such as:

➤ Ensuring that refuelling/recharging is only under-
taken in designated areas remote from ignition 
sources and with good ventilation

➤ No smoking policy is strictly observed and monitored
➤ The use of mobile communications (telephones/

radios) is prohibited
➤ Warning signage is displayed
➤ Vapour recovery systems (petrol) are incorporated 

into the system when bulk tanker delivery takes place
➤ Provision of appropriate fi re fi ghting equipment
➤ Emergency isolation arrangements
➤ Emergency action plans.

When considering the recharging of batteries for vehicles 
such as forklift trucks and other mechanical handling 
devices overcharging cut-out safety devices should be 
installed and maintained to prevent any potential for the 
release of hydrogen. Such operations will also require 
many of the aspects covered when refuelling petrol 
driven vehicles such as good ventilation.

Figure 8.27 MOT test in progress
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LPG powered vehicles are becoming more prevalent 
for site-based operations; formal systems of work for 
refuelling will also need to be provided to ensure that all 
those involved with the operation have standards from 
which to work.

The disposal of used tanks, batteries and cylinders 
must also be taken into account when considering 
fi re and explosion risks associated with vehicles and 
appropriate arrangements made to ensure that they are 
disposed of as hazardous waste as part of the organisa-
tion’s environmental strategy.

8.4.10 Construction and maintenance

A large proportion of construction operations are under-
taken under CDM Regulations which require the provi-
sion of a construction phase health and safety plan 
which incorporates the arrangements for the manage-
ment of fi re safety. As part of the requirements fi re risk 
assessments and method statements also need to be 
prepared for the works. Larger maintenance projects 
may also fall under CDM with the same requirements.

On longer-term projects an independent fi re safety 
plan may also be created to ensure that as work 
progresses fi re safety management is addressed at each 
phase.

In order to reduce risk associated with projects of 
any size it is vital to retain strict control of the building 
contractors. The CDM Regulations 2007 provide a 
framework for managing contractors which is appropri-
ate for all building work whether or not the works strictly 
fall within the scope of the regulations.

Contractor management
An employer/client is liable for the actions of the con-
tractor while working on the client’s site. Any unsafe 
work practice could lead to the client being involved in 
compensation claims if anyone is injured or to enforce-
ment action if a breach of safety legislation is involved.

There are a number of inherent risks to be consid-
ered when employing contractors. In terms of fi re safety 
management these risks arise from the actions of the 
contractors during the work itself and the subsequent 
impact upon the fi re safety arrangements within the 
building following the contracted works.

In order to reduce the liabilities of the employer/
client it is essential they carefully select competent 
contractors and then exercise suffi cient management 
control over the project to ensure the contractor employs 
safe working practices throughout the duration of the 
contract.

The selection procedure should be fl exible enough 
to ensure the amount of work required in each specifi c 
case is kept in proportion to the degree of risk inherent 

Fire safety risks associated with contractor 
within buildings:

The actions of the contractors during the 
work:
➤  Obstruction of the means of escape in 

case of fi re or other emergency
➤ Wedge open fi re doors
➤  Isolation of safety critical services, e.g. 

fi re detection and alarm systems
➤  The introduction of combustible and 

highly fl ammable materials
➤  The introduction of sources of ignition, 

e.g. hot work
➤  Poor housekeeping allowing combus-

tible and highly fl ammable materials to 
come into contact with ignition sources

➤  Breach and reduce the effectiveness of 
security arrangements

➤  Fail to adhere to normal work patterns 
and procedures, e.g. they often move 
around the building, work in remote 
locations and omit to sign in or out.

Impact upon the fi re safety arrangements 
within the building following the contracted 
works:
➤  Breach fi re compartmentation walls, ceil-

ing and fl oors and service risers
➤  Create voids between fl oors and service 

risers
➤  Fail to reinstate safety critical systems, 

e.g. fi re detection and alarm systems
➤  Fail to replace safety critical information 

signs
➤  Use substandard materials, e.g. non-fi re 

resisting glass in fi re resisting elements 
of construction.

in the contract. The selection process should take place 
in two stages:

➤ Initial selection stage – to appear on the list of 
approved contractors

➤ Tender stage – against the specifi c needs of the 
contract.

Initial selection stage
A large number of major client organisations have qual-
ity assurance (QA), which requires the initial selection or 
pre-qualifi cation of suppliers and contractors. The suc-
cessful contractors are placed on an approved list from 
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which contractors are then selected for specifi c contract 
requirements.

Where organisations do not have formal QA 
systems, they would be well advised to adopt the same 
principles to ensure proper selection of competent 
contractors.

The selection process would require the contrac-
tor to supply relevant information regarding a number of 
areas of their business management in order for the client 
to form a judgement of their ability to properly carry out 
the work.

The common areas which are considered are usually 
concerned with ensuring the contractor is able to meet 
the technical requirements of the contract. These may 
include, where relevant, such items as:

➤ Financial standing
➤ Quality assurance procedures
➤ Technical experience of previous work of a similar 

nature
➤ Technical skills of contractor’s employees
➤ Technical procedures relevant to the contract
➤ Technical method statements
➤ References from previous clients
➤ Industrial relations record
➤ Environmental record.

Safety performance
In addition to information regarding the contractor’s 
technical ability to carry out the project works, the client 
should seek information to allow them to judge the safety 
management procedures and practice of the contractor.

Therefore, safety issues should form an integral part 
of the selection process. The client may seek informa-
tion on relevant areas, such as:

➤ Contractor’s safety policy and/or procedures manual
➤ Employees’ safety handbook/safety instructions
➤ Contractor’s safety management system and 

organisation
➤ Safety personnel – competence
➤ Safety representatives/committees
➤ Contractors safety record:
 ➤  Safety event statistics including; incidents, acci-

dents and fi res, etc.
 ➤ Safety-related work references
 ➤ Enforcement actions taken against them
➤ Membership of relevant professional bodies
➤ Training procedures – sample records
➤ Maintenance procedures – sample records
➤ Risk assessment procedures – generic and specifi c
➤ Sample assessment records for the type of work
➤ Method statements – generic or specifi c from previ-

ous similar work
➤ Relevant insurance policies.

The client would review all of the information presented to 
form a judgement on the competence of the contractor. In 
reality it is unlikely that everything provided by the contrac-
tor will be perfect; however, a balanced judgement should 
be possible based on the information provided. If this is 
not the case the contractor should not be approved and 
the contractor should be informed of the reasons why.

Tender stage selection
At this stage the client will be selecting a specifi c con-
tractor from those appearing on the approved list and 
will require specifi c details from the contractor as to 
how they intend to meet all of the contract specifi cation, 
including the safety requirements of the project works.

To a large degree the response from the con-
tractor will depend on the information provided to them 
by the client. In order to formulate a comprehensive 
tender the contractor will require specifi c information 
about the technical requirements of the contract, which is 
often dealt with very well. However, they will also require 
information about the safety conditions of the contract 
and any risks which the client has identifi ed, which they 
will need to consider during the project works.

The types of information the contractor will need will 
include, as necessary, the following:

➤ A clear defi nition of the project
➤ Identifi cation of any specifi c risks presented by the 

client premises, plant, substances, work processes 
or operations which the contractor will need to 
consider

➤ Identities of persons with health and safety 
responsibilities

➤ Requirements for specifi c responsibilities within con-
tractor staff, e.g. stipulating for a site safety offi cer

➤ Risk control measures required by the client
➤ Health and safety performance standards required
➤ Limits on the contractor’s actions and areas of 

invitation
➤ Client and joint management arrangements, report-

ing and consultation procedures
➤ Permit to work procedures to be adopted
➤ Monitoring arrangements to be implemented by:
 ➤ The client
 ➤ The contractor
 ➤ Jointly.

Additional information:

➤ Site rules
➤ Welfare facilities provided
➤ Administration procedures
➤ Accident reporting procedures
➤ Notifi cation of other employers or contractors on site
➤ Procedures for formal release and receipt of 

information.
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The client can then judge the response from the contrac-
tor to make the fi nal selection and award of the contract. 
The considerations during the fi nal selection process will 
be based on the information provided by the contractor 
which should include, as necessary:

➤ Safety plan for the project
➤ Risk assessments for the project works
➤ Method statements for the project works
➤ Response to the issues raised by the client
➤ Evidence of the resources to be allocated to the 

project, such as:
 ➤ Plant and equipment
 ➤ Access procedures/equipment
 ➤ Materials
 ➤ Safety equipment
 ➤  Numbers and skills of personnel and 

subcontractors
 ➤ Employment procedures
 ➤ Emergency equipment and procedures
 ➤ Time allocated for completion of the works
➤ Nominated project management personnel, includ-

ing health and safety responsibility
➤  Procedures for checking the competence of 

subcontractors
➤ Defi ned safe systems of work
➤ Permit to work systems
➤ Specifi c emergency procedures.

8.4.11 Managing the contract

Once the contract has been awarded and the work com-
mences, the client will still need to exercise adequate 
control over the project works to ensure the contractor 

does, in fact, maintain the health and safety standards 
required.

In order to do this the client would need to establish 
joint management procedures with the contractor. The 
nature and degree of control required must be kept in 
proportion to the size and complexity of the project, and 
will depend on the extent of risk involved in the work 
and the nature of the work site.

The management procedures should be determined 
at the planning stage of the project and form part of the 
conditions of the contract.

The areas that will need consideration will include:

➤ Management of the project:
 ➤ Contractors procedures
 ➤ Client procedures
 ➤ Joint procedures.
➤ Project monitoring procedures for the contractor 

and client are held jointly and require agreed proto-
cols for:

 ➤ Communication and reporting procedures
 ➤  Procedures for dealing with non-compliance 

issues
 ➤ Suitable welfare arrangements
 ➤  Emergency procedures for fi re, medical and 

other emergency.

8.4.12 Safety conditions of the contract

In order to make these conditions enforceable through 
the contract, any joint management arrangements and 
specifi c requirements for site controls should be detailed 
in the contract specifi cation, either as specifi c condi-
tions included in the contract or by referring to standard 
safety conditions in a separate document.

Failure to notify the contractor of such details, which 
may have a cost element, could result in confl ict during 
the contract works and, possibly, claims for additional 
payment at a later date.

The type of safety conditions or rules which could 
be imposed include:

➤ A requirement to comply with all legal obligations
➤ Restrictions or controls on the activities of the 

contractor
➤ Provision for access and egress – client and con-

tractor staff
➤ Specifi c site rules, e.g. management of fi re doors, 

smoking, etc.
➤ Working times/hours
➤ Site services and facilities to be provided by the cli-

ent or the contractor, in particular safety critical sys-
tems that must be maintained during the contract, 
e.g. fi re detection and alarm systems

➤ Security arrangements

Figure 8.28 Site rules poster
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➤ Restrictions on equipment:
 ➤ Type and use
 ➤ Loans
 ➤ Hire
➤ Requirements for maintenance of equipment
➤ Control of hazardous substances
➤ Housekeeping and site cleanliness/tidiness
➤ Storage requirements or restrictions
➤ Welfare arrangements
➤ Accident reporting and investigation procedures – 

the client should know as soon as possible of any 
unsafe event on their site

➤ Permit to work procedures to be followed
➤ Sanctions which may be imposed in the event of 

poor performance.

During the contract works the client should exercise suf-
fi cient monitoring of the contractor’s activities to ensure 
compliance with the conditions. Again, the extent of the 
monitoring will be dictated by the scope of the work and 
the degree of risk inherent in it. The monitoring arrange-
ments may, therefore, range between simple observa-
tion of the contractor’s activities at one end of the scale, 
to formal inspection and monitoring procedures at the 
other. The client would need to determine the extent of 
the monitoring activities they wish to employ at the plan-
ning stage and inform all internal personnel involved of 
the procedures.

Many of the potential problems during the project 
works can be avoided by establishing effective 
communication channels between all of the parties 
involved in the works. Once again, the type and extent 
of communications established would depend on the 
nature of the project, but the communication channels 
which may be needed would include accident/incident 
reporting procedures, to ensure the client is fully aware 
of all accidents and dangerous occurrences.

8.4.13 Performance review

In order to confi rm the contractor has in fact carried out 
the work to a satisfactory standard and met the safety 
conditions, the client will need a formal procedure for 
reviewing the performance of the contractor against the 
contract specifi cation and conditions.

In the case of the safety conditions of the contract, 
this will involve both effective monitoring of the work in 
progress and a formal review on completion of the work.

Monitoring the contractor’s performance
As already stated, the degree of monitoring required 
would be dictated by the nature of the work. However, 
no matter how simple or low risk the work may be there 
will always be a need for monitoring in some form. The 

monitoring may be carried out by the project manage-
ment team or by the local staff in the area of the works.

In either case the staff carrying out the monitoring 
will need access to information regarding the extent of 
the work to be carried out and the methods of work to 
be followed in order to properly judge the actions of the 
contractor. This may require the staff given the task of 
overseeing the work to be provided with copies of the 
contractor’s method statements.

The procedure should include reporting channels for 
non-compliance issues and formal feedback of perform-
ance standards.

All client staff should be encouraged to observe the 
activities of contractors and report any circumstances 
they feel to be unsafe to the relevant person within their 
business area.

Formal review
On completion of the works, or at predetermined 
periods during contracts of long duration, the client 
should carry out a formal review of the performance of 
the contractor against the requirements of the contract 
and their own method statements.

This should include the health and safety perform-
ance of the contractor as well as the technical aspects 
of the works.

The formal review of performance should be used 
in determining the competence of the contractor to 
continue the contract and when letting future contracts.

8.4.14 Electrical and gas supplies, installations 
and equipment

As with all electrical supplies and installations those 
relating to construction operations should be installed 
in accordance with the IEE Wiring Regulations. 
Arrangements should be established that all contractors 
on site ensure that their electrical equipment is portable 
appliance tested in accordance with HSE’s guidelines 
in HSG141. The frequency of test differs from that in an 
offi ce, hotel, etc. environment in that the arduous envir-
onment in which the equipment is used reduces the time 
frames between tests as detailed in Table 8.4.

Care must also be taken in terms of routing cables 
and the provision of temporary electrical supplies to 
ensure that they are kept free from water and plant/
vehicle movements.

Temporary lighting, particularly halogen units, 
should be installed and located away from combustible/
fl ammable materials. Ideally, any electrical plugs should 
be removed when not in use.

The control of use and installation of gas supplies 
on a construction site must also adhere to the same 
requirements as those on permanent sites. Installation 
must be by a CORGI registered gas fi tter and it is 
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prudent that the main or principal contractor ensures 
that the fi tter is from an approved and registered list.

A large proportion of hot work is undertaken utilis-
ing LPG cylinders and thus controls in relation to the 
cylinders are included within the section on hot work.

8.4.15 Hot work

Ideally, the need for hot work should be eliminated by 
the use of alternative methods, e.g. bolting component 
parts rather than welding. However, where this cannot 
be achieved a dedicated area remote from fuel sources 
such as combustible waste materials, fl ammable vapours 
and combustible parts of the building structure should 
be considered.

It may be possible to establish a ‘safe haven’ by 
erecting a temporary fabrication (fab) shop on site where 
the hot work may be undertaken. This will also assist in 
the management of ill-heath issues such as weld fumes 
as dedicated LEV can be introduced into the fab shop.

These temporary fab shops comprise:

➤ Non-combustible fl oors or ceilings or alternatively 
fl oors and walls with fl exible protective coverings 
that conform to LPS1207

➤ Where protective fl exible coverings are installed they 
are installed by a competent person to ensure that 
appropriate overlapping is achieved

➤ Electrical supplies may be intrinsically safe depend-
ent upon the hot work processes being undertaken, 
e.g. the use of LPG

➤ Storage of combustible materials within the fab 
shop should be prohibited

➤ Extraction systems to remove airborne contam-
inants should be installed

➤ Detection systems (heat or rate of rise) may be 
installed

➤ Fire fi ghting equipment (fi re extinguishers) should be 
provided.

Hot work permits as part of a ‘permit to work’ system 
may be adopted for work within the fab shop. However, 
such systems must be adopted on all other areas of site 
unless there is minimal risk of damage to surrounding 
property.

Hot work permits are formal management docu-
ments which support the control of the safe systems of 
work or methods of work. Permits themselves should not 
be issued as general or blanket authorisations as this can 
lead to complacency when permits are issued as a matter 

Equipment/application Voltage User check Formal visual  Combined
   inspection inspection 
    and test

Battery-operated power tools and torches Less than 25 volts No No No

25 V portable hand lamps (confi ned or  25 volt secondary No No No
damp situations) winding from transformer

50 V portable hand lamps Secondary winding  No No Yearly
 centre tapped to 
 earth (25 volt) 

110 V portable and handheld tools,  Secondary winding Weekly Monthly Before fi rst use
extension leads, site lighting, movable  centre tapped to   on site and then
wiring systems and associated switchgear earth (55 volt)   3 monthly

230 V portable and handheld tools,  230 volt mains supply Daily/every shift Weekly Before fi rst use
extension leads and portable fl oodlighting through 30 mA RCD   on site and then
    monthly

230 V equipment such as lifts, hoists and  230 volt supply fuses Weekly  Monthly Before fi rst use
fi xed fl oodlighting  or MCBs   on site and then 
    3 monthly

RCDs Fixed  Daily/every shift Weekly *Before fi rst use 
    on site and then 
    3 monthly

Equipment in site offi ces 230 volt offi ce  Monthly 6 monthly Before fi rst use
 equipment   on site and then 
    yearly

Table 8.4 Electrical safety on construction sites
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of course and not for high risk operations such as hot 
works.

Hot work permits should normally include as a 
minimum:

➤ The nature and location of the hot work to be 
undertaken

➤ The proposed start time and duration of the hot work
➤ The limitation of time for which the permit is valid
➤ The person in direct control of the hot works
➤ The authorised signing off (completion and checks) 

of the works.

Separate permit forms may be required for different 
tasks such as hot work and entry into confi ned spaces 
and therefore different information and records are likely 
to be required.

The hot work permit used as part of the safe system 
of work will also provide details on checks that will 
need to be made prior to the commencement of the 
work such as the area being cleared of loose combus-
tible material, if work is to take place on one side of a 

wall or partition the opposite side must be examined for 
combustible material, the need to provide fi re resistant 
coverings where work is being undertaken adjacent to 
immovable wooden structures. In addition the checklist 
may well include the isolation of existing detection 
systems and the requirement for the provision of fi re 
fi ghting equipment and competent persons to operate it.

A key element that will also be included in the hot 
work permit will be the sign-off following an examin-
ation of the area (at least one hour after cessation of hot 
works) to ensure that there are no fi re risks remaining.

A sample of a hot work permit can be found in the 
Appendix 8.1, together with a sample hot work checklist 
at Appendix 8.2.

The issues relating to highly fl ammable liquids and 
LPG have been covered at length in preceding sections 
of this chapter; however, quite specifi c to construction/
maintenance operations is the use of items such as tar 
boilers, which are invariably powered by gas cylinders.

Tar boilers (and similar equipment) should remain 
at ground level remote from the building where reason-
ably practicable. However, where the risk assessment 

Figure 8.29 Typical hot work permit

1 Permit title 

3 Job location

2 Permit number.
Reference to other relevant permits
or isolation certificates

5 Description of work to be done
and its limitations

10 Acceptance – signature confirming
understanding of work to be done, hazards
involved and precautions required. Also
confirming permit information has been
explained to all workers involved

12 Hand back – signed by acceptor
certifying work completed. Signed by
issuer certifying work completed and
plant ready for testing and
recommissioning

13 Cancellation – certifying work
tested and plan satisfactorily
recommissioned(Signatures – names must be legible)

4 Plant identification

6  Hazard identification – including
residual hazards and hazards introduced
by the work

7 Precautions necessary – person(s) who
carries out precautions, e.g. isolations, should
sign that precautions have been taken

8 Protective equipment (PPE)

9 Authorisation – signature confirming
that isolations have been made and
precautions taken, except where these can
only be taken during the work. Date and
time duration of permit

11 Extension/shift handover procedures –
signatures confirming checks made that
plan remains safe to be worked upon, and
new acceptor/workers made fully aware of
hazards/precautions. New time expiry given

1
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identifi es that the movement of hot tar presents a greater 
risk the following should be provided:

➤ An insulated non-combustible base must be pro-
vided for the tar boiler to be placed upon

➤ The boiler should be sited in such a way that spilled 
material can be easily controlled

➤ Hazardous material (fl ammable substances) must be 
removed from within close proximity

➤ The equipment must be supervised by a competent 
supervisor in particular relating to the bitumen level, 
temperature and lid securing devices

➤ Gas cylinders should be secured in a vertical posi-
tion, fi tted with a regulator and fl ashback arrestor 
and be sited at least 3 metres from the burner

➤ Arrangements to ensure the lit boiler is not left 
unattended

➤ Residual materials should be removed prior to sign-
ing off of the hot work permit.

8.4.16 Demolition

All demolition operations fall under the Construction 
(Design and Management) Regulations (CDM) and there-
fore require a systematic approach to the operations. 
Specifi c details relating to demolition will appear in the 
construction phase health and safety plan, the fi re plan, 
demolition risk assessments and method statements.

To combat the high risk of fi re and explosion when 
undertaking demolition works, e.g. disruption and ignition 
of buried gas services or dismantling of tank structures 
that may have contained fl ammable residues, a formal 
system of work should be adopted.

A demolition survey to identify any potential fi re 
and explosion risks together with other risks must be 
undertaken. This should assist in:

➤ Locating underground services
➤ Identifying whether such services are in use or are 

disused
➤ Determining how supplies can be disconnected or 

otherwise made safe (usually undertaken by a repre-
sentative of the local supply company)

➤ Identifying the fl ammable and/or explosive concen-
trations that may be contained within any tanks’ 
structure

➤ Determining methods of residue removal or how the 
materials will be made inert.

Any demolition work must be conducted by a compe-
tent company ensuring that all persons involved with the 
work have received adequate training, are familiar with 
the method statement and operate to a permit to work 
system.

The general requirements for provision of fi re 
fi ghting equipment must also be considered together 
with the provision of gas monitoring systems that can 
detect the presence of fl ammable vapours.

8.4.17 Arson and site security

The majority of issues relating to arson have been dis-
cussed previously within the chapter; however, the 
instances of arson on construction sites are signifi cant, 
particularly from unauthorised access, especially by 
children.

As secure fencing is required under construction 
legislation, arrangements for monitoring the fencing/
hoarding around the site should be included as part of 
any control measure.

Secure storage of fl ammable liquids, LPG and any 
substantial volume of combustible materials must be 
considered, particularly when the site is closed.

On some sites, particularly those vulnerable to 
arson, gathering details relating to the area’s history is 
an essential part of site security.

Precautions that need to be taken may include:

➤ Signifi cant physical anti-climb fencing/boarding
➤ Security lighting
➤ CCTV monitoring
➤ Regular out of hours security controls or a perman-

ent presence
➤ Liaison with local authorities including the fi re and 

police service.

Securing items such as expensive plant and tools away 
from view, together with the management of combust-
ible waste (secure skips), also reduces the risk of arson 

Figure 8.30 Tar boiler used to heat bitumen
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as any potential thief/arsonist will be either unaware of 
the items to steal or unable to fuel a fi re due to the lack 
of combustible materials.

Construction and maintenance operations on 
schools often present a higher level of risk due to the 
presence of children. There have been instances of 
fi res being set to construction works on schools where 
signage denoting the presence of fl ammable mater-ials, 
as part of the arrangements for providing information 
to staff and members of the emergency service, has 
enabled the fi re setters to be provided with information 
of fuel supplies. Signage should therefore be considered 
in liaison with the police and fi re service.

8.5 Case study

Recent arson attack at a school in North West 
England – estimated loss £1.2 million

The fi re was discovered at 00.39 hours by the 
school janitor. The largest school block, which housed 
16 teaching rooms, the library, main offi ce, pastoral 
offi ces, the head teacher and deputy’s offi ces together 
with the staff room, was almost completely destroyed. 
The block also housed both the history and geography 
departments which were also completely wiped out. 
The modern languages, mathematics, English, special 
educational needs and RE departments lost a large 
proportion of their resources.

The devastation and trauma was summed up 
by the head teacher: ‘The fi rst reaction is shock and 
numbness, followed by total disbelief and then realisa-
tion that 25 years of resources have gone; that all the 
carefully collected photographs, booklets and artefacts 
from all over Europe have gone; that all the paperwork 
for the administration of public examinations has gone, 
and all the school text books and personal belongings 
have gone.’

The timing of the fi re was particularly unfortunate; as 
Year 9 SATS were to be held later in the week and GCSE 
examinations were due to begin within the next month. 
The pressure placed upon heads of each subject was 
enormous as they were required to contact examination 
boards to discuss what arrangements could be made for 
loss of coursework and pupils’ revision material. There 

was considerable torment facing many pupils who had 
lost work as part of their studies, some of which was 
ready to be examined by the examination board.

As an interim measure the burnt-out classrooms 
were replaced by temporary accommodation units and 
the school had a derelict building at its centre for over a 
year, becoming a demolition site and then a building site, 
before restoration works had been completed. These 
circumstances were obviously not conducive to market-
ing the school, and pupil recruitment and the sixth form 
suffered in particular. This had a massive effect on the 
school budget resulting in a large defi cit, from which the 
school has struggled to recover.

Clearly insuffi cient preventive and protective 
measures were in place, which allowed the arsonist to 
carry out the attack; the post-fi re arrangements included 
a comprehensive arson and fi re risk assessment with an 
action plan to prevent recurrence.

8.6 Example NEBOSH questions for 
Chapter 8

1. Outline  FOUR common causes of fi re in the 
workplace. (8)

2. (a)  Explain the dangers associated with liquefi ed 
  petroleum gas (LPG). (4)
 (b)  Describe the precautions needed for the 

storage, use and transportation of LPG in 
  cylinders on a construction site. (4)
3. Identify the preventive measures which can be 

applied to reduce the possibilities of arson 
 taking place. (8)
4. Outline the measures that should be taken to 

minimise the risk of fi re from electrical 
 equipment. (8)
5. A major hazard on a refurbishment project is fi re.
 (a)  Identify THREE activities that represent an 
  increased fi re risk in such a situation. (3)
 (b)  Outline the precautions that may be taken 
  to prevent a fi re from occurring. (5)
6. List the principles that should be considered 

for the safe storage of fl ammable liquids in 

 containers. (8)
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 Appendix 8.1 Example hot work permit

Hot Work Permit No.  ..........................

Part A: Issued to:.........................................................................................................................................
 Date:.................................... Time.................................................................................................
 I certify that the above person has been contracted to undertake hot works:...............................
 From...../...../.....at..........hrs until...../...../.....at..........hrs
 For the purpose of...........................................................................................................................
 .........................................................................................................................................................
 Signed...........................................Position..........................................Date...../...../.....at..........hrs

Part B I certify that the following precautions have been taken: (contractor to complete)

 Fire Protection

 • Where fi re detection systems are installed, they have been 
 isolated (in work area only) Yes No N/A
 • Where sprinklers are installed they have been isolated (in 
 work area only) Yes No N/A
 • Personnel involved with the work and providing the fi re watch 
 are familiar with the means of escape and method of raising  Yes No N/A
 the alarm/calling the fi re brigade

 Precautions within 10 metres (minimum) of the work

 • Combustible materials have been cleared from the area. Where 
 materials cannot be removed, protection has been provided by Yes No N/A
 non-combustible or purpose-made blankets, drapes or screens
 • Flammable liquids have been removed from the area Yes No N/A
 • Floors have been swept clean and are free from combustible 
 material and dust Yes No N/A
 • Combustible fl oors have been covered with overlapping 
  sheets of non-combustible material or wetted and liberally 
  covered with sand. All openings and gaps (combustible fl oors 
  or otherwise) are adequately covered Yes No N/A
 • Protection (non-combustible or purpose-made blankets, 
  drapes or screen) has been provided for walls, partitions and 
  ceilings of combustible construction or surface fi nish Yes No N/A
 • All holes and other openings in walls, partitions and ceilings 
  through which sparks could pass have been fi re stopped or 
  otherwise protected Yes No N/A
 • Combustible materials have been moved away from the far 
  side of walls or partitions where heat could be conducted, 
  especially where these incorporate metal Yes No N/A
 • Enclosed equipment (tanks, containers, dust collectors etc) 

  have been emptied and tested, or is known to be free of 
  fl ammable concentrations of vapour or dust (see atmospheric 

  test results below) Yes No N/A

 Equipment

 • All equipment to be used for hot work has been checked and 
  found in good order Yes No N/A
 • Gas cylinders (when in use) have been properly secured and 
  are fi tted with appropriate protection devices (fl ash back  Yes No N/A
  arrestors, etc.) 
 • Fire extinguishers have been serviced in accordance with  Yes No N/A
  manufacturers’ instructions
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 NB a copy of the Method Statement and risk assessment for the works should be attached to this form

 Results of atmospheric test:  NB. Attach certifi cate of test results of this PTW
 form
 Test no..........................Date......./......./....... Result..............% oxygen

 The following precautions will be taken during the works:

 1.  A trained person not directly involved with the work will provide a continuous fi re watch during the 
period of hot work

 2.  At least two suitable extinguishers are immediately available. Personnel undertaking the work and 
providing the fi re watch are trained in their use

 3.  Emergency arrangements to stop work, make safe area and evacuate have been established (if 
alarm not set off by hot work processes)

Part C Acceptance
 I have read and understood this permit and will ensure that all the precautions detailed in 
 Part B above have been, or will be taken.
 Signed...............................................Position......................................................Date...../...../.....at.....hrs

Part D Completion
 I declare that the permitted hot work has been completed...........................on...../...../....at.....hrs
 Signed................................................Position...................................................... Date...../...../.....at.....hrs

Part E Request for an extension
 The work has not been completed and an extension is requested
 Signed..........................................Position.................................................Date...../...../.....at.....hrs

Part F Extension
 I have re-examined the area and confi rm that the permit may be extended to..../...../...../at.....hrs
 Signed.................................................Position......................................................Date...../...../.....

Part G Cancellation of Permit
 I hereby declare that this permit to work is cancelled and that all specifi ed precautionary 
 measures have been withdrawn or reinstated.
 Signed............................................Position...............................................Date...../...../.....at.....hrs

Part H Fire Watch
 The work area and all adjacent areas to which sparks and heat may have spread (such as fl oors 
 below and above, and areas on other side of walls) have been inspected and found to be free 
 of fi re following completion of work (minimum of 1 hour following cessation of works)
 Signed.................................................Position..........................................Date...../...../.....at.....hrs

Part I Hand back of area
 I hereby confi rm that the works have been completed satisfactorily, the area is safe and the 
 detection/sprinkler system are fully functional
 Signed.................................................Position..........................................Date...../...../.....at.....hrs
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HOT WORK CHECKLIST

Fire Protection

 1. Where sprinklers are installed they have been isolated (in work area only). �
 2. Where fi re detection systems are installed, they have been isolated (in work area only). �
 3.  A trained person not directly involved with the work will provide a continuous fi re 

watch, in the work area and those adjoining areas to which sparks and heat may 
 spread, during the period of hot work operations and for at least one hour after it ceases. �
 4.  At least two suitable extinguishers or a hose reel are immediately available. Both the 
 personnel undertaking the work and providing the fi re watch are trained in their use. �
 5. Personnel involved with the work and providing the fi re watch are familiar with the 
 means of escape and method of raising the alarm/calling the fi re service. �

PRECAUTIONS WITHIN 10 METRES (MINIMUM) OF THE WORK

 6. Combustible materials have been cleared from the area. Where materials cannot be 
 removed, protection has been provided by non-combustible or purpose-made blankets, 
 drapes or screens. �
 7. All fl ammable liquids have been removed from the area. �
 8. Floors have been swept clean and are clear of combustible/fl ammable material. �
 9. Combustible fl oors have been covered with overlapping sheets of non-combustible 
 material or wetted and liberally covered with sand. All openings and gaps (combustible 
 fl oors or otherwise) are adequately covered.  �
10. Protection (non-combustible or purpose-made blankets, drapes or screens) has been 
 provided for:  �
 – Walls, partitions and ceilings of combustible construction or surface fi nish. �
 – All holes and other openings in walls, partitions and ceilings through which 
  sparks could pass. �
11. Combustible materials have been moved away from the far side of walls or partitions 
 where heat could be conducted, especially where these incorporate metal. �
12. Enclosed equipment (tanks, containers, dust collectors, etc.) has been emptied and 
 tested, or is known to be free of fl ammable concentrations of vapour or dust. �

EQUIPMENT

13. Equipment for hot work has been checked and found in good order �
14. Any gas cylinders in use for the work have been properly secured. �

 (The person carrying out this check should tick the appropriate boxes)

 Appendix 8.2 Example hot work checklist
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CONSTRUCTION PHASE FIRE SAFETY CHECKLIST

 Yes No
Has a site coordinator been appointed by the main contractor? � �

Has the Fire Safety Coordinator:

– formulated a fi re safety plan? � �
– ensured that staff are familiar with the plan and understand it? � �
– monitored compliance with the fi re safety plan, especially with regard to hot 
 work permits? � �
– established a regime of checks and inspections of protection equipment
 and escape routes? � �
– established effective liaison with security contractors or staff? � �
– written records of checks, inspections, maintenance work, fi re patrols and 
 fi re drills? � �
– carried out a fi re drill and analysed the results? � �
– checked the arrangements and procedures for calling the fi re brigade? � �

Large Projects

On large projects, has the Fire Safety Coordinator:
– appointed fi re marshals and/or deputies, trained them and delegated 
 responsibilities to them? � �
– provided site plans for the emergency services detailing the escape routes, 
 fi re protection equipment and facilities for the fi re brigade?  � �

Fire Safety Plan

Does the fi re safety plan detail:
– the organisation and responsibility for fi re safety? � �
– the site precautions? � �
– the means for raising the alarm in case of fi re? � �
– the hot works permit scheme? � �
– the site accommodation, its use, location, construction and maintenance? � �
– the points of access and sources of water for the fi re brigade? � �
– the control of waste materials? � �
– the security measures to minimise the risk of arson? � �
– the staff training programme? � �

Emergency Procedures

– Is the means of warning of fi re known to all staff? � �
– Is it checked routinely and can it be heard in all areas above background 
 noise? � �
– Are fi re instruction notices prominently displayed? � �
– Are the fi re brigade access routes clear at all times? � �
– Have specifi ed personnel been briefed to unlock barriers when the alarm 
 sounds? � �
– Have signs been installed indicating fi re escape routes and the positions of 
 fi re protection equipment? � �

 Appendix 8.3 Construction phase fi re safety checklist
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Fire Protection

Have measures been taken to ensure the early installation and operation of:
– escape stairs (including compartment walls)? � �
– lightning conductors? � �
– automatic fi re alarms? � �
– automatic sprinkler systems? � �
– hose reels? � �
Are fi re dampers and fi re stopping provided at the earliest opportunity? � �
Is steelwork protected as soon as possible? � �
Are adequate water supplies available for fi re fi ghting purposes? � �
Are all hydrants clear of obstruction? � �

Portable Fire Extinguishers

Are adequate numbers of suitable extinguishers provided? � �
Are suffi cient personnel trained in their use? � �
Are extinguishers located in conspicuous positions near exits? � �
Are carbon dioxide extinguishers in place adjacent to electrical equipment? � �
Do all mechanically propelled site plant carry suitable extinguishers? � �
Have procedures been implemented for the regular inspection and maintenance 
of extinguishers? � �

Site Security against Arson

Are adequate areas of the site, including all storage areas, protected by hoarding? � �
Is security lighting installed? � �
Has closed circuit television (CCTV) been installed? � �
If CCTV is in position are the screens monitored and/or recorded? � �
Is the site checked for hazards at the end of each work period, particularly 
where hot work has been in progress? � �

Temporary Buildings

Has the contractor made application for a fi re certifi cate (if applicable)? � �
Is the fi rebreak between the temporary building and the structure undergoing work 
more than 10 metres? � �
If the fi rebreak is les than 6 metres:
– is the temporary building constructed with materials which will not signifi cantly 
 contribute to the growth of fi re? � �
– is the building fi tted with an automatic fi re detection system? � �

Recommendations
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The design, construction, layout and furnishing of build-
ings has a key role to play in any fi re safety management 
strategy. The building and how it is furnished has a huge 
impact upon not only whether a fi re is likely to start, 
given the furnishings within, but also if the building itself 
can withstand a fi re long enough for persons to safely 
escape in the event of a fi re.

As the building has such a key role to play in relation 
to fi re safety and risk management it is imperative that 
a knowledge of the Building Regulations Approved 
Documents, British Standards and offi cial guidance is 
included within any course of study. Each of these areas 
is covered within this chapter and will have a signifi -
cant impact on the preventive and protective control 
measures identifi ed within a ‘suitable and suffi cient’ fi re 
risk assessment (see Chapter 14).

9.1 Defi nitions

Throughout this section reference is made to some tech-
nical words which have the meanings provided in the 

following defi nitions:
Building – any permanent or temporary building but 

not any other kind of structure.
Fire resistance – the ability of a component of 

a building to maintain its integrity and stability when 
exposed to fi re for a given period of time.

Means of escape – a structural means whereby 
a safe route is provided for persons to escape in case 
of fi re, from any point in a building to a place of safety, 
clear of the building, without outside assistance.

Flashover – In relation to the behaviour of fi re in 
buildings and other enclosed spaces fl ashover is the 
point at which the whole room or enclosure where the 
fi re started becomes totally involved in fi re. It is caused 
by the radiated feedback of heat. Heat from the growing 
fi re is absorbed into the upper walls and contents of the 
room, heating up the combustible gases and furnishings 
to their autoignition temperature. This build-up of heat in 
the room triggers fl ashover.

This chapter covers the following areas relating 
to the fi re protection of buildings:

➤ Legislative requirements
➤ Construction; preventive and protective 

measures
➤ Means of escape
➤ Fire detection and alarm systems
➤ Means of fi ghting and suppressing fi re
➤ Access and facilities for the fi re and rescue 

service.

Figure 9.1 Temporary building

9 Fire protection in 
buildings
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Backdraught – an explosive reaction that occurs 
when a fi re in an enclosed space, which has died down 
due to insuffi cient oxygen, is provided with large quan -
tities of oxygen.

Fire compartment – a building or part of a building, 
comprising one or more rooms, spaces or storeys, 
constructed to prevent the spread of fi re to or from 
another part of the same building.

Dead-end – an area from which escape is only 
possible in one direction.

Inner room – a room that can only be accessed 
through another room.

Storey exit – an exit that provides egress from a 
compartment fl oor into a protected stairway or fi nal exit.

Protected route – a corridor or stairway that is 
separated from the rest of the building by a minimum 
degree of fi re resistance (normally 30 mins) and is a ‘fi re 
sterile’ area, i.e. contains no ignition sources or combust-
ible material. A protected route will contain or lead to a 
fi nal exit.

Final exit – a door that gives access to a place of 
ultimate safety outside the building.

9.2 Fire protection (preventive and 
protective measures)

Fire protection of buildings, the preventive and protect-
ive measures that will protect persons in the event of a 
fi re, fall into two broad categories referred as passive 
and active protection.

9.2.1 Passive fi re protection

Passive fi re protection is based on the principle of contain-
ment; the compartments of the building are constructed 
so that if a fi re should occur, it will be restricted to one 
area. For example, fi re doors should prevent the spread of 
smoke and fl ames from lobbies, stairwells and lift shafts.

Another example of passive fi re protection is the 
design of escape routes, which should not incorporate 
combustible wall, ceiling or fl oor linings. Fire dampers 
should be installed in ducts where they pass through 
compartment walls, and holes in such walls around 
cables and other services should be fi re stopped.

Doors and shutters in compartment walls should be 
able to withstand the effects of fi re for the same period 
of time as the walls themselves.

9.2.2 Active fi re protection

Active fi re protection systems may detect or extinguish a 
fi re, with a water sprinkler or inert gas fl ooding installation 
performing both functions. An automatic fi re detection 

installation will detect heat or combustion products of a 
fi re in its early stages and raise the alarm. Such systems 
should be monitored remotely when the building is not 
occupied to allow the fi re brigade to be summoned with-
out delay, thus reducing the damage. A sprinkler installa-
tion will release water from the heads nearest the fl ames 
with fl ow switches raising the alarm in a similar way to a 
conventional detection system.

Active systems also include those that assist in 
compartmenting the fi re such as fi re door release 
mechanisms, fi re shutters and mechanical damping 
systems. In addition other systems may be actively used 
for smoke extraction.

Neither passive nor active fi re protection measures 
can be installed and then forgotten; they require regular 
inspection and maintenance. Service contracts should 
be established with accredited contractors for installed 
equipment but the fi re safety manager should also 
ensure that regular inspections are made of escape 
routes, fi re doors and housekeeping standards and that 
suitable records of such inspections are kept.

9.3 Legislative requirements

The design and construction of buildings in the United 
Kingdom must achieve reasonable standards of fi re 
safety and resistance from a fi re starting inside the 
building or a fi re spreading from outside the building. 
In addition, all buildings must be designed and con-
structed in a way that protects the occupants from the 
fi re and ensures their safe evacuation. In England and 
Wales the legal requirements are set out in the Building 
Regulations 2000 (as amended 2006) and the Building 
Regulations (Scotland) 2003 for Scotland.

Figure 9.2 Front cover of Approved Document B
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Title Regulation (functional requirement) Summary

B1 Means of warning  The building shall be designed and constructed This section outlines the principles of horizontal
and escape so that there are appropriate provisions for the  and vertical escape within buildings and provides
 early warning of fi re, and appropriate means of  detailed guidance of how the requirement of B1
 escape in case of fi re from the building to a place  may be met.
 of safety outside the building capable of being 
 safely and effectively used at all material times.

B2 Internal fi re spread  1) To inhibit the spread of fi re within the  This section provides defi nitions and classifi cations 
(linings)  building the internal linings shall for the linings of ceilings and walls.
  (a) Adequately resist the spread of fl ame 
   over their surfaces; and It also identifi es those areas within buildings that
  (b) Have, if ignited, a rate of heat release  should be fi nished to the standard classifi cations.
   which is reasonable in the circumstances.
 2) In this paragraph ‘internal linings’ means the 
  materials lining any partition, wall, ceiling or 
  other internal structure.

B3 Internal fi re spread  1) The building shall be designed and  This section defi nes the load bearing elements of 
(structure)  constructed so that, in the event of fi re, its the structure and describes the nature and
  stability will be maintained for a reasonable  importance of fi re resisting compartmentation.
  period.
 2) A wall common to two or more buildings shall  It includes guidance on how openings within 
  be designed and constructed so that it compartment walls and fl oors should be designed 
  adequately resists the spread of fi re between  and managed.
  those buildings. For the purposes of the sub-
  paragraph a house in a terrace and a semi-
  detached house are each to be treated as a 
  separate building.
 3) To inhibit the spread of fi re within the building, 
  it shall be sub-divided with fi re-resisting 
  construction to an extent appropriate to the 
  size and intended use of the building.
 4) The building shall be designed and 
  constructed so that the unseen spread of fi re 
  and smoke within concealed spaces in its 
  structure and fabric is inhibited.

B4 External fi re spread 1) The external walls of the building shall  This section provides detailed guidance relating
  adequately resist the spread of fi re over the  to the fi re resistance of external walls, space
  walls and from one building to another, having  separation between buildings to minimise the risk
  regard to the height, use and position of the  of fi re spread through radiation and discusses the
  building. requirements of roof coverings.
 2) The roof of the building shall adequately 
  resist the spread of fi re over the roof and from 
  one building to another, having regard to the 
  use and position of the building.

B5 Access and  1) The building shall be designed and  This section exclusively deals with access and
facilities for the   constructed so as to provide reasonable  facilities for the fi re service when attending fi res at
fi re service  facilities to assist fi re fi ghters in the protection  the building. It details the requirements for 
  of life. the provision of fi re mains, vehicle access, access 
 2) Reasonable provision shall be made within to buildings for fi re fi ghting personnel and the 
  the site of the building to enable fi re venting of heat and smoke from basements. 
  appliances to gain access to the building. This guidance is provided to allow the fi re service 
    to deal with serious incidents in a way that 
    minimises the risk to the building and themselves.

Table 9.1 Functional requirements of the Building Regulations 2000

Both of these Building Regulations lay down certain 
‘functional requirements’ that all buildings must satisfy. 
In the regulations, these functional requirements are 
nothing more than brief descriptions of the function of 
various aspects of the building, for example the Building 

Regulations require that all buildings have ‘adequate 
drainage’. The specifi c design and construction methods 
used to achieve the functional requirements of the 
Building Regulations are, in the UK, left to those who 
design and construct buildings. So in the example given, 
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the design and construction of the drainage for a building 
may be of any type, but it must be adequate.

In the same way, the regulations relating to the fi re 
safety of buildings are not in the main prescriptive but 
outline certain functional requirements, for example 
the Building Regulations require that all buildings have 
‘appropriate means of escape in case of fi re’.

The Building Regulations are enforced by local 
building control authorities, which work under the 
auspices of the government department responsible for 
planning. It is the local building control authorities who 
normally decide whether or not a particular approach 
to satisfying the functional requirements of the Building 
Regulations is adequate.

In order to provide some helpful guidance to design-
ers and constructors, the DCLG issues detailed guidance 
on how the functional requirements of the Building 
Regulations may be met. This detailed guidance takes 
the form of ‘Approved Documents’; these documents 
have the same status as all approved Codes of Practice.

In the case of fi re safety DCLG have issued ‘Fire 
Safety – Approved Document B’ to the Building Regula-
tions 2000 (Revised 2006).

The Building Regulations are divided into various 
‘parts’. Part ‘B’ of the regulations deals with the main 
fi re safety requirements for all buildings.

There are two volumes:

➤ Approved Document B (Fire Safety) – Volume 1: 
Dwellinghouses (2006 Edition)

➤ Approved Document B (Fire Safety) – Volume 2: 
Buildings other than dwellinghouses (2006 Edition).

Part B of the regulations is further subdivided into the 
following fi ve sections:

➤ B1 Means of warning and escape
➤ B2 Internal fi re spread (linings)
➤ B3 Internal fi re spread (structure)
➤ B4 External fi re spread
➤ B5 Access and facilities for the fi re service.

Table 9.1 provides a summary of the functional require-
ments of the regulations relating to fi re safety.

In addition to ‘Approved Document B’ the Building 
Regulations also provide direction on ‘access to and use 
of buildings’ in ‘Approved Document M’ for all persons, 
but particularly those with disabilities.

The Workplace (Health Safety and Welfare) Regula-
tions, Disability Discrimination Act and Discrimina tion 
(Employment) Regulations all require arrangements to be 
established to ensure all persons can safely gain access 
and use facilities and do not differentiate these require-
ments from those required in the event of an emergency. 

Thus due consideration must be made when accessing 
the requirements for those with disabilities.

9.4 Building construction and design – 
preventive and protective measures

Designing and maintaining a ‘safe’ building is the fi rst 
step to ensuring reasonable levels of fi re safety for the 
building and its occupants in the event of a fi re. Without 
a safe building, all the efforts of management to provide 
systems that prevent fi res occurring or ensure emer-
gency evacuation will be of little or no effect. The fun-
damental features that provide a basis for both building 
and life safety in all buildings are:

➤ Elements of structure
➤ Compartmentation
➤ Internal linings.

9.4.1 Elements of structure

An element of structure is defi ned as being part of a 
building, which supports the building, i.e. a load-bearing 
part, for example:

➤ Any part of a structural frame (beams and columns)
➤ Any load-bearing wall (other than part which is only 

self-load-bearing)
➤ A fl oor or any element that supports a fl oor.

A roof structure is not considered as an element of 
structure unless the roof provides support to an element 
of structure or which performs the function of a fl oor.

The elements of structure should continue to 
function in a fi re. They should continue to support and 
maintain the fi re protection to fl oors, escape routes and 
access routes, until all occupants have escaped, or 
have been rescued. In order to achieve this load bearing 
elements of structure are required to have a demonstrable 
standard of fi re resistance.

The degree of fi re resistance for any particular 
building depends upon its use, size and location.

Elements of structure are required to have specifi c 
fi re resistance in order to:

➤ Minimise the risk to the occupants, some of whom 
may not evacuate the building immediately

➤ Reduce the risk to fi re fi ghters who may be engaged 
in fi re fi ghting or rescue operations

➤ Prevent excessive fi re damage and collapse of the 
building

➤ Prevent excessive transfer of heat to other buildings 
and structures.
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Junctions
In a building that is designed to offer some resistance to 
fi re it is crucial that the joints between the various elem-
ents of structure do not present any weak spots in the 
fi re protection.

It is therefore critical that the junctions of all of the 
elements of structure that form a compartment are 
formed in such a way that fi re is prevented from passing 
through the join for a period at least equal to the period 
of fi re resistance of any of the elements it joins. In 

some situations, for example roofs in terraced buildings 
and buildings that abut each other, the compartment 
walls extend through the roofs and walls forming the 
compartment.

9.4.2 Compartmentation

Compartmentation is the subdivision of the building into 
compartments. Each compartment separated from others 

Figure 9.3 Elements of structure
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Figure 9.5 Party wall between two adjacent buildingsFigure 9.4 Party wall between terraced properties
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by walls and/or fl oors, thereby restricting the growth and 
spread of fi res in buildings.

Effective compartmentation limits the extent of 
damage caused by the heat and smoke from a fi re, 
which, in turn, will have direct and signifi cant implications 
for the business continuity and resilience of occupants of 
the building.

Compartmentation is also used as a means of 
preventing fi re spread between adjacent buildings. 
Compartmentation can be achieved horizontally within a 
fl oor area or vertically between fl oors. Compartmentation 
is also used to create areas of relative safety for 
occupants escaping from fi re.

Horizontal compartmentation
In a single storey building or on any one level of a multi-
storey building, compartmentation can be applied:

(a) To meet travel distances requirements (see later)
(b) To enclose specifi c fi re hazards
(c) To assist progressive horizontal evacuation
(d) To assist a phased evacuation
(e) To separate areas of different:
 ➤ Occupancy
 ➤ Risk category
 ➤ Standards of fi re resistance or
 ➤ Means of escape

(f) Where individual compartments are too large and 
exceed the limit for the standard of fi re resistance 
proposed

(g) Where it is desirable or necessary for the occupants 
to stay in a building involved in a fi re for as long as 
possible, for operational or safety reasons, e.g. an 
air traffi c control centre; intensive therapy unit, the 
control centre of an oil rig.

Vertical
In multi-storey buildings, each storey of any non-domestic 
building should be a separate compartment. Each 
compartment should be capable of sustaining the 
total destruction of the compartment involved without 
permitting the fi re to spread to other fl oors. This vertical 
compartmentation also protects occupants of the build-
ing who might have to pass the storey involved in fi re 
while escaping. Finally vertical compartmentation also 
provides a degree of protection to fi re fi ghters working 
on storeys immediately above or below the fi re.

Fire resistance
Compartment walls and other elements of structure are 
normally required to have a degree of resistance to fi re. 
Obviously any element of structure that was unable to 

Figure 9.6 Example of the horizontal subdivision within a fl oor which limits fi re spread and protects the means of 
escape
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resist the passage of a fi re would rapidly collapse. There 
have been some notable instances where the lack of fi re 
resistance in the structural elements of buildings has 
led to rapid fi re spread and rapid collapse of a building 
resulting in signifi cant loss of life.

It is therefore vital that the structural elements 
within all buildings are designed and constructed in a 
way that:

➤ Limits and contains fi re spread
➤ Ensures structural stability for appropriate periods of 

time
➤ Ensures adequate means of escape in case of fi re.

Figure 9.8 Structural beams having undergone fi re tests

Figure 9.7 Vertical compartmentation in a multi-storey 
building

There is a British Standard test for fi re resist-
ance contained in BS 476 Fire resistance of 
elements of structure. To pass the test, ele-
ments of structure must maintain their integ-
rity and stability when exposed to fi re for a 
given period of time.

Part 20 of BS 476 categorises the elements 
of construction into three main groups:

(a) Load-bearing elements that have a fi re 
resistance

(b) Non-load-bearing elements that have a 
fi re resistance

(c) Elements that make a contribution to the 
fi re resistance of a structure.

The Building Regulations Part B – Section 2 outlines 
the minimum periods of fi re resistance for the structural 
elem ents of buildings. The period of fi re resistance is 
given in time. The minimum period that an element of 
structure can have is 30 minutes; this can be raised to 
4 hours in certain circumstances.

9.4.3 Classes of building construction

The Building Regulations categorise buildings into one 
of the following into three classes of construction:

Class ‘A’ – complete non-combustible construction, 
i.e. elements of structure, fl oors, walls. Supporting 
structure of brick or concrete

Class ‘B’ – traditional construction, i.e. non-combustible 
walls with combustible fl oors

Class ‘C’ – combustible construction, i.e. timber fl oors 
and walls.
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Purpose groups
The degree of fi re resistance and other measures that 
Approved Document B may ‘require’ for the main 
elements of construction depends to a great extent 
upon the purpose to which the building is put. Buildings 
are categorised into seven ‘purpose groups’:

1. Residential domestic
2. Residential institutional
3. Offi ce
4. Shop and commercial
5. Assembly and recreational
6. Industrial
7. Storage (including warehouses and car parks).

Appendix 9.1 provides a more detailed breakdown of 
the types of premises in each purpose group.

In addition to the use of the building, the degree of 
fi re resistance for any element of structure, including 
compartment walls and fl oors, is the size of the building; 
the particular dimensions that building control offi cers, 
designers and builders need to consider are:

➤ Height of the building
➤ Total fl oor area
➤ Volume of each compartment.

9.4.4 Materials of construction

Fire resistance is often achieved in buildings due to 
the inherent qualities of the building materials used. 
Architects and builders select a variety of materials for 
both esthetic and practical reasons. Some of the com-
mon materials used in construction are:

➤ Brick and concrete
➤ Steel
➤ Plasterboard
➤ Glass
➤ Steel sandwich panels.

Brick and concrete
When using brick or concrete blocks for construction 
adequate fi re resistance is achieved by ensuring the 
joints at walls and ceilings are sound and providing suf-
fi cient vertical stability by the provision of piers and/or 
corners. When mass concrete is used it is reinforced 
with steel which provides the necessary stability.

Steel
Steel is used because it is light, strong and to a degree 
fl exible. The major disadvantage of using steel for the 

Figure 9.9 Class A – complete non-combustible con-
struction, i.e. concrete or brick fl oors and walls

Figure 9.10 Class B – traditional construction, i.e. non-
combustible walls with combustible fl oors

Figure 9.11 Class C – combustible construction, i.e. tim-
ber fl oors and walls
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elements for structure is that it has a low melting point 
and will lose 60% of its strength at temperatures in the 
region of 600ºC. The temperatures in fi res in buildings 
often reach 1000ºC and therefore it is important that the 
steel components of a building are protected against the 
heat from any fi re to prevent early collapse of the struc-
ture. Methods for protecting structural steel include:

➤ Encasing in concrete
➤ Enclosing in dry lining material, e.g. plasterboard
➤ Coating with cement-based materials
➤ Coating with intumescent materials.

Plasterboard
Plasterboard achieves its fi re resistance because it is 
made from non-combustible material, commonly gyp-
sum. A wall made from a 12 mm thickness of plas-
terboard which is adequately sealed at the joints will 
achieve 30 minutes’ fi re resistance. The disadvantage of 
plaster board is that it has little strength or load-bearing 
cap acity. Its durability relies on the strength of its sup-
porting structure (normally wooden or metal stud work) 
and its protection from mechanical damage.

Glass
The use of glass in buildings is becoming more wide-
spread with the development of glass production tech-
nology which has resulted in glazing that has a variety of 
specifi c applications, for example:

➤ In internal doors as vision panels
➤ As internal and external doors
➤ As partitions and compartment walls

➤ In roofs, fl oors and ceiling
➤ In escape and access corridors.

The stability of glass elements of structure relies totally 
on the systems that support the glass, for example the 
beading, seals and fi xings used.

When assessing the fi re resistance of glass it is 
important to fi nd evidence of its compliance to the 
required fi re resistance. Fire resisting glazing should be 
marked with a permanent stamp which indicates at least 
the product name and manufacturer. The mark should 
be entirely visible and legible.

It should be noted that there are many different 
proprietary types of fi re resisting glass available, many 
of them with similar sounding names. The main glass 
types are as follows:

➤ Non-insulating glasses:
 ➤ Integral wired glass
 ➤ Laminated wired glass
 ➤ Monolithic ‘borosilicate’ glass
 ➤ Monolithic ‘soda-lime’ glass
 ➤ Laminated clear ‘soda-lime’ glass
 ➤ Ceramic glass
 ➤ Laminated safety ceramic glass
➤ Insulating glasses:
 ➤ Intumescent multi-laminated soda-lime glass
 ➤ Intumescent ‘gel-fi lled’ glass
➤ Partially insulating glasses:
 ➤ Intumescent laminated glass
➤ Radiation control glasses:
 ➤ Coated monolithic ‘soda-lime’ glass.

The glazing system requirements for each of these 
glasses are very different and any change in the glass 
type without a change in the glazing system has the 

Figure 9.13 Example of a building with an all glass exteriorFigure 9.12 Typical building materials
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potential to reduce the performance as low as 10% of 
the required level in many cases, i.e. 3 minutes instead 
of 30 minutes. It is critical that the method of installa-
tion and the material and design of the construction 
being glazed fully complies with the glass manufactur-
er’s recommendations.

Steel sandwich panels
Lightweight sandwich panels are being increasingly used 
in buildings; they are often constructed with combustible 
plastic core material which is included to provide ther-
mal insulation. Lightweight sandwich panels combine 
the strength of the external material with the insulation 
properties of the inner core. Therefore they have become 
popular as a building material that enables simple and 
rapid erection. Unfortunately this type of panel has been 
implicated in the rapid fi re spread and early collapse of 
a number of large buildings. It is crucial that any cavities 
or concealed spaces that may be created when using 
sandwich panels are adequately protected against con-
cealed, internal fi re spread.

9.4.5 Concealed spaces

Concealed spaces in buildings provide easy routes 
for fi re to escape both horizontally and vertically. Fire 

spreading in the concealed spaces in a building presents 
signifi cant risks due to the fact that it can develop 
spread without being detected. Concealed spaces may 
also allow a fi re to move through fi re compartmenta-
tion. Access to concealed spaces is always, by their 
very nature, limited, therefore, even if a fi re is discovered 
before it has developed suffi ciently to affect other parts 
of the building, the fi re service is often faced with dif-
fi culties in bringing it under control.

Concealed spaces are found in numerous locations 
in a building including:

➤ Roof spaces
➤ False ceilings
➤ Service risers
➤ Behind decorative panelling
➤ Cavity walls
➤ Floors
➤ Raised fl oors for computer suites.

It is for those reasons that cavities in buildings should 
always be provided with barriers that resist the con-
cealed spread of fi re (see Fig. 9.14). It is particularly 
important that cavity barriers are provided at those loca-
tions where the cavity passes through a compartment 
wall or fl oor.

wall with cavity

wall with cavity

wall with cavity

compartment floor

cavity
barrier

cavity barrier

cavity barrier

cavity barrier

a. SECTION

fire-resisting wall

fire-resisting door

c. PLAN

floor

suspended ceiling

fire-resisting
wall (but not a
compartment wall)

alternatively if it is a
compartment wall carry
wall up to underside of floor

b. SECTION

d. PLAN

Figure 9.14 The provision of cavity barriers
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Typical locations where cavity barriers should be in 
position are as follows:

➤ At the junction between an external cavity wall and 
an internal compartment wall or fl oor

➤ In any ceiling void where a long corridor (over 12 m) 
has been subdivided to limit fi re or smoke spread

➤ Between a compartment wall and the underside of 
the fl oor above, i.e. above any false ceiling.

Every cavity barrier must be constructed to provide at 
least 30 minutes’ fi re resistance and should be tightly fi t-
ted and mechanically fi xed in position in such a way so 
as not to be affected by the:

➤ Movement of the building due to subsidence
➤ Collapse, as a result of a fi re, of any services pene-

trating the barrier
➤ Failure in a fi re of any construction into which 

they abut.

It is often the case that during alterations to a building 
or its services, fi res are started in concealed cavities 
and develop and spread without easily being detected. 
Alterations that require a fi re resisting enclosure are often 
made without consideration of their effectiveness, being 
negated due to the presence of a concealed cavity.

9.4.6 Openings in compartmentation

Compartmentation is vital for the safety of the building 
and its occupants. However, a building, which has com-
partment walls and fl oors with no openings, has very 
limited use. There are always occasions when a com-
partmentation wall or fl oor must be ‘breached’ in order 
for occupants to move around and the building to be fi t-
ted with services. It is when these necessary breaches 
are made in compartmentation that it is absolutely vital 
that the compartmentation maintains its integrity against 
fi re spread.

The Building Regulations Approved Document limits 
the openings permitted in a compartment fl oor or walls 
to those for:

➤ Doors and shutters with the appropriate fi re 
resistance

➤ The passage of pipes, ventilation ducts and other 
services

➤ Refuse chutes of non-combustible construction
➤ Atria designed in accordance with specifi c rules
➤ Fully enclosed protected shafts
➤ Fully enclosed protected stairways.

The two types of openings in compartment walls and 
fl oors that are the most diffi cult to manage once a building 
is occupied are doors with the appropriate fi re resistance 

and the passage of pipes, ventilation ducts and other 
services. Time and time again breaches in compartmen-
tation that occur as a result of inadequate fi re risk man-
agement have allowed relatively small fi res to spread and 
develop in tragic proportions.

Breaches of compartmentation are found to routinely 
occur by fi re doors being faulty or being wedged open 
and contractors’ works involving the routing of new 
services through compartment walls or fl oors being 
carried out without the necessary reinstatement of the 
integrity of the compartment.

Fire doors and shutters
Fire doors – fi re doors are provided not only to allow 
passage through a fi re compartment wall but also to 
protect persons escaping from the heat and more import-
antly smoke generated from a developing fi re.

In addition to the fi re resistance of the door and 
its assembly, it is also vital, in order to protect escape 
routes and prevent smoke damage to the building, that 
the door limits the spread of smoke. This is achieved 
by ensuring that the door effectively self-closes and is 
fi tted with two types of seal; an intumescent strip that 
expands when it becomes hot and forms a fi re resist-
ing seal around the door and a cold smoke seal which 
is normally in the form of bushes or a felt material, which 
prevents the movement of cold smoke.

The fi re resistance of doors is certifi ed through a 
testing procedure laid down in BS 476. Fire doors can 
only achieve a certifi ed rating in conjunction with its 
assembly, i.e. door frame hinges, door handles, glazing, 
etc. It can be understood therefore that the fi re resistance 
on any particular door relies as much on the entirety of 
the completed assembly as on the door itself.

A Code of Practice for fi re doors with non-metallic 
leaves (BS 8214:1990) states that all fi re doors should be 

Figure 9.15 A typical fi re resisting door
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permanently marked with their fi re resistance rating at 
the time of manufacture. This marking confi rms that that 
particular door (and associated assembly) has passed 
the necessary BS 476 test. The marking should indicate, 
not only that the door provides a degree of fi re resistance 
but also whether or not heat activated (intumescent) 
seals need to be incorporated when the door is installed 
to enable it to achieve the require period of resistance.

It can be seen that doors indicated with a blue core 
on a white background can serve to provide either 20 

minutes’ fi re resistance if installed without additional 
intumescent strips or 30 minutes if additional strips are 
added.

Once fi re doors are installed within a building it is 
necessary to manage their continued effectiveness. The 
inspection of fi re doors is a key component of all fi re 
safety management systems. Those who fi nd themselves 
responsible for managing fi re safety in buildings will need 
to be aware of the common requirements for fi re doors 
which are summarised below.

Core colour Background  Fire resistance  Colour code meaning
 colour in minutes

Red White 20 Intumescent seals are required as part of the 
 Yellow 30 door assembly at the time of installation
 Blue 60

Green White 20 No additional intumescent seals need to be
 Yellow 30 fi tted when installed
 Blue 60

Blue White 20 No additional intumescent seals need to be 
   fi tted when installed.
  White 30  Intumescent seals are required as part of 
   the door assembly at the time of installation.

Table 9.2 Examples of the marking regime suggested in BS 8214:1990

Fire  Doors should display evidence of conformity to BS 476, normally by the inclusion of a colour coded plug in 
resistance  compliance to BS 8214.

 In general all fi re doors and their assemblies must be capable of resisting fi re for 30 minutes.
 The notable exception to this is for fi re doors that have been provided to break up a long (over 12 metres) corridor, 
and doors protecting dead ends, in which cases only 20 minutes’ fi re resistance is required.
 Any glass fi tted in the door should be similarly fi re resistant and should be securely fi tted with fi re resistant beading.

Fire and  The vast majority of fi re resisting doors are required to have both fi re and smoke stopping capability. Fire 
smoke stopping is achieved by fi tting intumescent strips either to the door or the frame. When the door assembly gets hot 
stopping  the strip expands and forms a seal which prevents the passage of fi re. Smoke stopping is achieved by fi tting 

Neoprene strips to the door. These will prevent the passage of ‘cold’ smoke through the door assembly prior to the 
action of the intumescent strip.
 Notable exclusions from the requirement to have cold smoke seals are doors to external escape routes and an 
unprotected lift shaft.

Well fi tting  All fi re doors are tested in their assemblies and as such when in situ should be well fi tting. Fire doors that develop 
gaps between them and the door frame will not perform their functions.

Self-closing  All fi re doors should be fi tted with self-closing devices that are maintained so that the door closes positively against 
the door stops and where appropriate latches effectively.
 The notable exceptions to this are those doors that are normally kept locked shut, e.g. doors to cupboards or 
service ducts.Where it is considered a hindrance to have a fi re door closed at all times it may be held open by an 
automatic release mechanism that is actuated by an automatic detection and alarm system.

Door Hinges that a fi re door is hung on should display a CE mark and should normally be made of a material that has a 
furniture  melting point above 800ºC.

 Locks handles, etc. should not be so fi tted as to compromise the integrity or stability of the door assembly.

Signage  All fi re doors in places of work must be suitably indicated, on both sides, with signs that comply to the Health and 
Safety (Safety Signs and Signals) Regulations 1996, or BS 5499 Part 1, indicating either:
● That they are to be kept closed when not in use
● That they are to be kept locked when not in use
● That they are held open with an automatic release mechanism – keep clear.
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Fire shutters – there are occasions when it is not practic-
able to protect an opening in a compartment with normal 
doors. In order to protect a large opening in compartment 
walls and fl oors there are a number of systems that can 
be applied including:

➤ Fire resisting roller shutters (FRRSs)
➤ Sliding doors in large scale industrial applications
➤ Fire curtains in, for example, the proscenium arch of 

a theatre.

The principles of operation remain the same for all these 
systems. However, the most common method of protect-
ing large openings is with FRRSs. FRRSs are commonly 
fi tted to protect openings, for example:

➤ In kitchen walls
➤ In party walls between two premises
➤ Between fl oors in shops fi tted with escalators in 

corridors
➤ Protecting atriums or escalator wells
➤ Protecting vehicle entry openings
➤ Entrances to retail stores from shopping malls
➤ Escalator hood shutters.

FRRSs must be capable of being opened and closed 
manually by the fi re service in the direction of the 
approach when positioned across fi re fi ghting routes. 
Power operated FRRSs must be provided with a 
Declaration of Conformity and following installation should 
be CE labelled in accordance with the EC Machinery 
Directive. Power operated FRRSs also fall within the 
scope of the Supply of Machinery (Safety) Regulations 
1992. Where an FRRS is held in the open position there 
should be controlled descent when the automatic self-
closing device operates.

There must be a planned system of maintenance 
with items maintained in an effi cient state, kept in 
effi cient working order and in good repair. It is critical to 
provide safe operation when it is intended to connect to 
a remote smoke control or fi re alarm system, which may 
result in activation and operation while there are persons 
in the vicinity of the opening.

Typically, FRRSs are tested/assessed for any 
period between 30 and 240 minutes depending on what 
classifi cation the manufacturer wishes to achieve for his 
product.

Traditionally FRRSs have been manufactured from 
steel; recent innovation has seen the introduction of 
new products made from reinforced glass fi bre matting. 
Aluminium is often used in security rolling shutters but 
melts at circa 660ºC. In a standard fi re test it is likely 
that the temperature will exceed this melting point in 

less than 10 minutes and hence it is not an appropriate 
material for FRRSs.

All FRRSs should be fi tted with an automatic self-
closing device. In cases where self-closing would be 
a hindrance to normal use, they can be held open by 
a local heat detection release mechanism such as a 
fusible link particularly where a FRRS has been permit-
ted across a means of escape route. All doors installed 
in compartment walls which need to be held open in 
normal use, should be fi tted with an automatic release 
mechanism which is connected directly to a local or 
remote smoke detection system and not rely on local 
fusible link for operation. The smoke detection system, if 
local, should have the detectors mounted on both sides 
of the compartment wall and should activate both visual 
and audible warnings and cause the door or shutter to 
close automatically without any delay.

Passage of pipes, ventilation ducts, chimneys and 
other services
In the same way as fi re spreading through concealed 
cavities presents a serious risk, buildings are also vul-
nerable to fi re spreading through compartment walls 
and fl oors as a result of openings in them that provide 
no resistance to fi re. When buildings are designed, built 
and managed it is vital that when pipes, ventilation ducts 
or other services pass through a compartment wall or 
fl oor they are provided with adequate ‘fi re stopping’.

Figure 9.16 Fire shutter
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Those responsible for conducting fi re risk 
assessments will need to pay particular atten-
tion to alterations made to buildings which 
often result in signifi cant breaches of com-
partment walls as a result of the retrofi tting of 
services such as communication cabling.

Figure 9.18 Fire dampers in fi re resisting compartmentation

Key: 

1                Service riser 

2                Air handling plant room

Fire dampers

Fire resisting construction
2

1

In many cases services and the holes in compart-
ments are ‘stopped’ with cement mortar or other non-
combustible material. However, proprietary fi re stopping 
and sealing systems are now widely available and 
are often used to seal the area around a breach in the 
compartmentation. These proprietary systems, such as 
intumescent pillows, offer a relatively inexpensive and 
fl exible method to control fi re spread. Other common fi re 
stopping materials include:

➤ Gypsum-based plaster
➤ Cement- or gypsum-based vermiculite
➤ Mineral or glass fi bre
➤ Ceramic-based products
➤ Intumescent materials including pillows, mastics, etc.

In addition to the stopping around pipes, ducts, etc., 
where there is the potential for fi re to spread within duct-
ing, fi re dampers should be fi tted to maintain the integ-
rity and form part of the fi re resisting compartment as 
shown in Figure 9.18.

Internal linings
Once the elements of structure are built and (as import-
antly) maintained, consideration must be given to the 
lining materials used on the walls and ceilings within the 
building.

The nature and properties of materials used to line 
the interior of a building can have a direct infl uence on 
the safety of occupants in a fi re situation, regardless of 
how well the building is constructed.
The Building Regulations Part B – Section 2 outlines the 
minimum requirements for the surface spread of fl ame 
of lining materials, i.e. the speed at which fi re spreads 
along the surfaces of walls and ceilings.

Tests have been performed to ascertain if wall 
and ceiling linings play a part in the time taken to fail 

Figure 9.17 Fire stopping with proprietary intumescent 
pillows
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structurally and reach fl ashover temperature. Table 9.3 is 
a summary of the test results.

These tests along with experience from fatal fi res 
demonstrate that it is absolutely essential to restrict the 
speed of fi re along internal surfaces. The degree to which 
fl ame spreads across the surface of a lining material is 
classifi ed by a physical test which is detailed in British 
Standard BS 476 Part 1.

The three BS 476 classifi cations used by the 
Building Regulations Approved Document for lining 
materials are:

➤ Class ‘0’ – Any totally inorganic material such as 
concrete, clay, fi red clay, metal, plaster and masonry

➤ Class 1 – Combustible materials which have been 
treated to proprietary fl ame retardants, fl ame retard-
ant decorative laminates

➤ Class 3 – Wood, plywood, hardboard, fi breglass.

The nature of the internal linings of a building along with 
the size and integrity of any fi re compartments are fun-
damental factors that affect not only the safety of the 
building but more importantly the ability of the occu-
pants of a building to escape in case of fi re.

Areas where people circulate such as lobbies 
and corridors and all routes used to escape from fi re 
must be to the highest standard, i.e. have the slowest 
surface spread of fi re rating. Large rooms may be to the 

The Stardust fi re

The importance of lining material was tragically high-
lighted in a fi re that swept through a building used as 
a discothèque in Ireland in 1981. The fi re killed a total 
of 48 young people that night. Nearly all were from 
the local area, many from the same family. A memo-
rial park serves as a reminder of what happened.

The fi re started in a partitioned balcony area 
where two seats were alight when it was discovered. 
The seating was raised to enable people in that area 
of the club to see the fl oor shows. The seating was 
fi lled with highly combustible and toxic polyurethane 
foam and it was covered with combustible vinyl 
covering.

The walls of that area of the nightclub were dec-
orated with carpet tiles which are normally used for 
fl oor coverings. 

Attempts by security staff to put out the fi re 
failed. The fl ames very quickly spread into the main 
part of the club where ceiling tiles and wall cover-
ings caught light, generating huge quantities of hot 
thick toxic black smoke.

People trying to escape the rapid spread of fi re 
were crushed in the stampede for the exits, some 
of which were found to be locked. Some collapsed 
where they were standing from inhalation of the 
toxic smoke.

Escape routes were further restricted because 
many of the windows were barred for security rea-
sons. One group of young people were trapped in the 
men’s toilets because the windows had bars. They 
were very fortunate to be rescued by fi re fi ghters.

The subsequent inquiry resulted in full-scale tests 
being conducted in order to ascertain how the fi re 
could have spread so quickly that it could claim so 
many lives. During the course of the tests it became 
apparent that the combination of the combustible 
furniture and the fl ammable ceiling and wall cov-
ering combined to cause conditions where the fi re 
spread faster than had ever before been known to 
be the case. 

The fi re highlighted a number of valuable lessons 
not least the importance of limiting combustible 
materials on ceilings and walls.

 Construction  Construction  Time until  Time to structural
 of walls of fl oors fl ashover failure

Test 1 Cellulose fi bre 12.5 mm  Timber 4 minutes 6 minutes
 wallboard lining on 
 timber battens

Test 2 Plasterboard on  Plasterboard on 23 minutes 33 minutes
 timber battens timber battens

Table 9.3 Table showing comparative tests of fi re spread

(Source: BRE Digest 230, 1984; BS EN ISO 1182 2004)
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fi re spread is aided by fl ying embers of burning material 
being blown from the fi re onto surrounding buildings.

For all buildings that are built within 1 m of the 
boundary to the property, fl ame spread is the main 
mechanism. Beyond this distance, the mechanism for 
fi re spread is assumed to be radiation. Fire spread from 
building to building by radiation is dependent upon the:

➤ Size and intensity of the fi re
➤ Distance between and building on fi re and any 

neighbouring structures
➤ Extent of the building surface capable of transmit-

ting heat.

The risk of fi re spread by radiation is affected by a 
number of factors relating to space separation between 
buildings, the construction of the external walls and the 
combustibility of roof coverings.

inter -mediate standard but small rooms may be to 
the lower standard of Class 3 classifi cation due to the 
shorter travel distances.

Table 9.4 summaries the Building Regulations’ 
requirements for the use of the various classes in a 
number of locations.

Table 9.4 Classifi cation of surface linings

Location National 
 class*

Small room – area not more than: 3
4 m2 in residential buildings
30 m2 in non-residential buildings

Domestic garages – area not
greater than 40 m2

Other rooms 1

Circulation spaces in dwellings

Other circulation spaces 0

Notes:
  (i)  Any material/product classifi ed as non-combustible when tested in ac-

cordance with the requirements of BS 476 Part 4:1970.
 (ii)  Any material which, when tested to BS 476 Part 11:1982, does not fl ame 

or cause any rise in temperature on either the specimen or furnace ther-
mocouples.

(iii)  Any material which is totally inorganic, such as concrete, fi red clay, ceram-
ics, metals, plaster and masonry containing not more than 1% by weight 
or volume of organic material. Any material conforming to the above re-
quirements can be classifi ed as Class 0 in accordance with Approved 
Document B of the England and Wales Building Regulations 2006.

* BS 476 Part 7:1987 details the method for classifi cation of the surface spread 
of fl ame of products (and its predecessor BS 476 Part 7:1971). The test is a 
classifi cation system based on the rate and extent of fl ame spread and classi-
fi es products 1, 2, 3 or 4 with Class 1 being the highest classifi cation.

9.4.7 Preventing external fi re spread

It is important that the potential spread of fi re from a 
building to a neighbouring structure is restricted. The 
fi rst attempts to limit the spread of fi re from one building 
to another followed the Great Fire of London in 1666 
when a small fi re in the city spread to disastrous propor-
tions due to the complete lack of fi re resistance or fi re 
separation of buildings. Since that time it is a requirement 
that buildings are constructed from non-combustible 
material, have limited openings (such as windows) close 
to adjacent buildings and have external surfaces that 
are themselves resistant to radiated heat from adjacent 
properties.

There are two ways that fi re can spread between 
buildings, i.e. by the fl ames from a fi re in one building 
directly impinging on an adjacent building or by radiated 
heat from the building on fi re igniting the adjacent 
building. Experience has shown that in both these cases 

Figure 9.19 External fi re spread

Space separation
When planning a building or assessing the fi re risk of an 
existing building the distance between it and the next 
nearest building should be calculated using the distance 
to the boundary of the property. If this is not appropriate, 
for example when two buildings are on the same site, a 
‘notional’ boundary must be used which is normally half 
the distance between the two buildings. Although there 
may not actually be another building on that boundary 
at the time of planning or assessment it allows consid-
eration of how much fi re resistance and/or unprotected 
areas may be appropriate in the walls of the building 
being considered.

Construction of the external walls
The nature of the building materials and the numbers 
of windows or other openings obviously affect both fi re 
spreading to and from a building. It is therefore neces-
sary to ensure suffi cient fi re resistance of external walls 
and to limit the amount of the surface area which is not 
protected by fi re resistance.
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Fire resistance – the degree of fi re resistance of 
the external building will vary with the size and purpose 
group of the building but as a minimum will normally 
provide fi re resistance for at least 1 hour.

Unprotected areas
To prevent fi re spread by radiation from one building 
to another, there would be no openings in the exposed 
face of the building. This would of course be impracti-
cal; however, the openings in external walls that present 
a risk to adjacent properties must be limited. Limiting the 
size of any openings has the effect of limiting the size 
of any source of radiated heat that may come from that 
opening. For example, a large opening will allow a large 
amount of fl ame to develop outside the opening which 
will in turn radiate large qualities of heat. The smaller the 
opening, the less the fl ame, the smaller the amount of 
radiated heat.

The combustibility of roof coverings
Any surface that is pitched at an angle of less than 70º 
from the horizontal should be considered as a roof. The 
most signifi cant risk of fi re spread via the roofs of build-
ings is not only radiated heat but also fl ying embers 
of burning material settling on the roof. It is important 
therefore that the roof covering offers an appropri-
ate degree of fi re resistance. As with the construction 
of external walls the amount of fi re resistance and the 
amount of unprotected openings (e.g. roof lights) will 

depend upon the space separation between the roof 
and any boundary likely to present a risk.

9.5 Means of escape

Means of escape is defi ned by the Approved Document 
as a ‘structural means whereby a safe route is provided 
for persons to escape in case of fi re, from any point in a 
building to a place of safety, clear of the building, without 
outside assistance’.

This defi nition provides a basis for solutions to 
fi re safety planning in buildings and other structures. 
However, there are a few prescriptive rules governing the 
provision of the means of escape in particular situations. 
It is useful to bear in mind that the means of escape 
provision varies from building to building depending 
upon such factors as the nature and size of the building 
or structure, the use of the building and the nature and 
disposition of the occupants. For example, the means of 
escape in a traditionally built multi-storey hotel will need 
to be of a far higher standard than the means of escape 
from a single storey offi ce.

When considering what standard of means of escape 
may be appropriate in a given situation it is necessary to 
consider the factors relating to the:

➤ Evacuation time
➤ Evacuation procedures
➤ Occupancy

Figure 9.20 Preventing external fi re spread
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➤ Travel distances
➤ Escape exits
➤ Travel routes
➤ External escape routes
➤ Emergency lighting signage
➤ Means of detection, giving warning and suppress-

ing fi re.

It is important to understand how quickly it is necessary 
to evacuate people from a building, not least because it 
allows a realistic calculation of the numbers and width 
of exits required to achieve evacuation within the time 
available.

In published document PD7974 the British Standard 
Institute suggests that evacuation time can be seen as 
the sum of a number of key elements including the time 
taken from ignition to detection and from detection to 
the sounding of an alarm. When planning buildings it 
is important for architects to understand how quickly 
they need to evacuate people in case of fi re. PD7974 
describes this as the required safe escape time (RSET). 
The RSET includes time taken to:

➤ Detect the fi re
➤ Sound the alarm
➤ Occupants to recognise the alarm
➤ Occupants to respond to the alarm
➤ Travel time.

It can be seen from Figure 9.22 that the safe evacuation 
time is divided into free movement time and travel time.

The overall available time for occupants of any 
building to escape is described as the available safe 

escape time (ASET). The difference between RSET and 
ASET is the margin of safety between the time when 
evacuation is complete and conditions within the building 
become untenable.

The available safe escape time is therefore the time 
from ignition to complete evacuation of the building. 
The time it actually takes a person to move from any 
occupied part of the building to a place of ultimate 
safety will vary considerably due to the physical 
condition of the occupants as well and the distance they 
have to travel before reaching safety.

It is sometimes useful to consider the ASET in four 
simple phases:

Phase 1 – alert time from fi re initiation to detection/
recognition

Phase 2 – pre-movement time taken by behaviour that 
diverts an individual from the escape route(s)

Phase 3 – travel time to physically get to an exit
Phase 4 – fl ow time, i.e. how long it takes for the occu-

pants to move through the various stages of the 
escape route. Doorways are invariably the least effi -
cient element with the longest fl ow time and restric-
tion on the route.

Research has shown that Phase 1 can be as long as two-
thirds of the total evacuation time required. The most 
important variable to consider when assessing means of 
escape provision is the construction of the building. If the 
building is less likely to burn or allow rapid fi re spread the 
occupants will have more time to evacuate and therefore 
a better chance of escape. (Chapter 10 explores reasons 
why people may delay reacting to a fi re alarm.)

Figure 9.21 Factors affecting means of escape 
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Generally accepted evacuation times are:

Class ‘A’ construction – 3 minutes
Class ‘B’ construction – 2.5 minutes
Class ‘C’ construction – 2 minutes.

These are not rigid, and can be increased or reduced 
according to the circumstances of each building, but 
they give a reasonable benchmark for most situations. 
Certainly anyone managing a building or assessing the 
fi re risks associated with a building will normally need 
to ensure that evacuation to a place of safety for all 
occupants is achieved in under 3 minutes, except in the 
most exceptional case when the safety of the occupants 
during evacuation is ensured by additional engineered 
control measures such as pressurised staircases or the 
provision of refuges.

9.5.1 Evacuation strategies and procedures

As a part of fi re risk assessment for non-domestic build-
ings, the effectiveness of the procedure for evacuation 
will need to be assessed. There are a number of strat-
egies that can be adopted to ensure the safe evacuation 
of buildings. The strategies depend upon the magnitude 
and nature of risk from fi re. In general there are two dis-
tinct strategies:

➤ Total evacuation
➤ Progressive evacuation.

Total evacuation strategy
It is most common for smaller, simple buildings to adopt 
a strategy that results in the total evacuation of the 
building. In these cases all of the occupants of the build-
ing will immediately move to a place of ultimate safety 
outside the building at risk, by a process of either simul-
taneous evacuation or phased evacuation.

Total simultaneous evacuation – the most common 
way to achieve simultaneous evacuation is that upon the 
activation of a single call point or detector an instant -
aneous warning from all fi re alarm sounders is given as 
the signal for an immediate evacuation. This is referred 
to as a single stage evacuation.

However, even when it is considered to evacuate 
the whole building simultaneously there are occasions 
where an immediate wholesale, uncontrolled evacuation 
would present its own, signifi cant risks. For example, 
in a theatre or other place of public entertainment it is 
important that an evacuation is achieved without creating 
panic among the audience who may be seated in dark 
unfamiliar surroundings. In this case and in some other 
circumstances it will appropriate to adopt a two-staged 
evacuation.

In a two-staged evacuation, there is an investiga-
tion period before the fi re alarm sounders are activated. 
This approach is adopted for facilities such as halls of 
residence (student accommodation) and places of public 
entertainment. A staged evacuation ensures that confi r-
mation of a fi re can be verifi ed prior to running the risk of 

Available safe escape time – ASET

Required safe escape time – RSET
Margin of 
safety

Evacuation time

Pre-movement time

Recognition time

Response time

Travel time

Alarm time

Detection
time

Tenability
limit

Ignition Detection Alarm Evacuation 
complete

Figure 9.22 Available safe escape time
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total uncontrolled evacuation. Typically the sequence of 
events for two-staged evacuation is as follows.

1. An exclusive alert is given to staff (this may be 
coded or a discreet visual or audible signal or 
message)

2. The situation is then investigated and the presence 
of a fi re verifi ed (this is a limited period, and, if veri-
fi cation cannot be confi rmed in the prescribed time, 
full evacuation will commence)

3. The evacuation signal is then broadcast and 
simultan eous evacuation commenced if:

 ➤ A fi re is confi rmed or
 ➤  The agreed investigation and verifi cation period 

lapses without the alarm being cancelled or
 ➤  Confi rmation of a fi re is received from more 

than one source.

Total phased evacuation – phased evacuation is a 
common approach that is adopted in high-rise premises, 
where the fl oors are separated by fi re resistant construc-
tion. It may also be adopted in a similar way to the pro-
gressive evacuation for hospitals and residential care 
homes (see below). In these cases simultaneous evacu-
ation would be impractical due to the numbers of people 
involved, the travel distances and the limited numbers of 
stairs and exits.

In a phased evacuation it is common that the fi rst 
people to be evacuated are all those on the storeys 
immediately affected by the fi re, usually the fi re fl oor and 
the fl oor above; the remaining fl oors are then evacuated, 
two fl oors at a time, at phased intervals.

In order to safely adopt a phased approach it is 
necessary to provide and maintain additional fi re protec-
tion measures and supporting management arrange-
ments. It is often the case that those with physical 
impairments, either temporary or permanent, are moved 
to a place of relative safety as part of the personal 
emergency escape plan (PEEP) (see Chapter 10).

Progressive evacuation strategy
As an alternative to total evacuation, it is sometimes 
necessary to consider a progressive evacuation strategy. 
Progressive evacuation is typically adopted in hospitals 
where fi re-resisting compartments are provided to allow 
the evacuation of non-ambulant patients on a phased 
basis whereby they are moved into adjoining compart-
ments prior to assisted removal from the building.

There are two types of progressive evacuation 
procedures that can be adopted:

Progressive horizontal evacuation – progres-
sive horizontal evacuation is the process of evacuating 
people into an adjoining fi re-resisting compartment on 
the same level, from which they can later evacuate to 

a place of ultimate safety. For example, when evacuat-
ing hospital patients from surgical theatres, they will be 
initially moved to an adjacent fi re compartment within 
the building prior to an eventual removal, if necessary.

Zoned evacuation – a ‘zoned’ evacuation is 
achieved by moving the occupants away from the fi re 
affected zone to an adjacent zone. An example of this 
would be a shopping centre where the occupants would 
be moved to the adjacent smoke control zone while the 
fi re affected zone was brought under control.

9.5.2 Occupancy

One of the most signifi cant factors that infl uence the 
design standards of the means of escape in any type of 
building regardless of the method of evacuation adopted 
is the nature, distribution and mental and physical state 
of the occupiers. Approved Document B provides guid-
ance on appropriate aspects of means of escape based 
on purpose groups.

These purpose groups take into account the types 
and density of the occupants that should normally be 
planned for in various buildings.

Appendix 9.1 summarises the purpose groups that are 
used in ADB. It can be seen that the categorisation into 
purpose groups takes account of the physical condi-
tion, state of conciseness and expected reactions of 
the occupancy of a building. However, occupancies 
vary throughout the life of a building and it is important 
that these factors are considered when developing and 
managing evacuation procedures once the building is 
occupied.

When considering the occupancy of a building 
and how it may impact upon the requirements for the 

In schools the occupants are assumed to be 
awake, in the main young and able bodied, 
subject to discipline and very familiar with 
the building they may need to escape from. 
Whereas in a hotel, the occupants are often 
asleep, not disciplined, potentially under the 
infl uence of alcohol and not familiar with the 
building that they may need to escape from. 
For this reason the physical condition, state 
of consciousness and their expected reac-
tions must be considered at the design stage 
of any building. Moreover, the means of 
escape should be reviewed at the time when 
any alterations are made to a building.
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provision of the means of escape thought must be given 
to the following factors:

➤ Number of occupants
➤ Distribution
➤ Density.

Number of occupants
The number of occupants for an existing building with 
a reasonably fi xed population may be ascertained by 
questioning the responsible person who owns or occu-
pies the building. For buildings such as theatres or cin-
emas, the number of seats provided should be counted. 
However, there are many buildings where it is necessary 
to assume or estimate the total number of occupants.

It is important to consider the totals that may be 
reasonably expected, for example in school halls although 
the normal use may be for sports where small numbers 
are present the space may also be used occasionally for 
assemblies or fundraising social events where there may 
be large numbers of pupils and/or parents attending.

Distribution
The distribution of occupants within a building is also crit-
ical to the safety of occupants when assessing escape 
routes. In addition to the total numbers of people who 
may occupy a building, where those people are located 
within the building has a signifi cant affect on the require-
ment for their means of escape. For example, the means 
of escape from a retail premises situated at ground fl oor 
level will be of a lesser standard than if the premises 
were situated in a basement, or on the second fl oor of a 
department store.

Consideration must also be given to those 
people who work in remote parts of buildings such 
as storerooms, boiler rooms or lift plant rooms. When 
assessing the means of escape for the building a 
competent assessor will ensure the escape arrangements 
for all persons in the building are considered despite their 
location throughout the building.

Distribution is clearly linked with the purpose 
group and exact type of premises, e.g. factory, shop, 
etc., and the nature and type of the occupancy of the 
building.

Density factor
When planning the means of escape during design 
(unoccupied premises), or for those with variable pop-
ulations such as places of public entertainment, it may 
be diffi cult to calculate the maximum numbers who will 
be present. In addition, there will be occasions when it 
will be necessary to determine the maximum numbers 
of people who should be allowed to occupy a particular 
space in any particular purpose group.

In order to achieve a realistic calculation as to how 
many may or should be occupying a certain space 
reference must be made to ‘density factors’. The density 
factor may be defi ned as ‘the available fl oor space per 
person’. The Approved Document B provides numeric 
values to assist in calculating how many persons may be 
present (see Table 9.5). In order to calculate the density 
factor for a particular building or area, it is necessary 
to know:

➤ The use
➤ The fl oor space.

To assess the density factor, the usable fl oor space must 
be calculated. The usable fl oor space excludes perman-
ent features, i.e. stairs, toilets, lifts, escalators, corridors 
and other circulation spaces.

Consider the example in Figure 9.24.
Because the parts of the building are put to different 

uses, it is necessary to use different density factors.
In order to calculate the number of people, it is fi rst 

necessary to divide the fl oor area by the fl oor space 
allowed per person, i.e.:

If density factors for Figure 9.24 are:

No. of people
area of room or storey
floor s

�
ppace per person

(a) Shop fl oor (main sales) – 2 m2 per person
(b) Offi ce – 6 m2 per person
(c) Dining room and canteens – 1 m2 per person

Figure 9.23 The occupancy of sports stadium
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STAIRS

STAIRS

W.C.

W.C.

OFFICE OFFICE

SHOP FLOOR 
(Main Sales Area)

CANTEEN
(Staff)

Figure 9.24 Usable fl oor space

Type of accommodation Density 
factor m2

Standing spectator areas, bars without seating and similar refreshment areas  0.3

Amusement arcade, assembly hall (including a general purpose place of assembly), bingo  0.5
hall, club, crush hall, dance fl oor or hall, venue for pop concert and similar events

Concourse or shopping mall  0.7

Committee room, common room, conference room, dining room, licensed betting offi ce   1.0
(public area), lounge or bar (with seating), meeting room, reading room, restaurant, staff
room or waiting room

Exhibition hall, studio (fi lm, radio, television, recording)  1.5

Shop sales area, skating rink  2.0

Art gallery, dormitory, factory production area, museum or workshop  5.0

Offi ce  6.0

Shop sales area, kitchen, library  7.0

Bedroom or study bedroom  8.0

Bed-sitting room, billiards or snooker room or hall 10.0

Storage and warehousing 30.0

Table 9.5 Density factors given in Approved Document B
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and the relevant fl oor areas are:

(a) shop fl oor – 20 m � 30 m � 600 m2 
(b) offi ces – 8 m � 4 m � 32 � 2 � 64 m2

(c) canteen – 8 m � 10 m � 80 m2.

This is the total fl oor area – not the usable fl oor area. It is 
therefore necessary now to deduct the fl oor area of the 
permanent features in the area where they are situated, 
i.e.:

(a) WC in shop – 10 m2

(b) Stairs in shop – 15 m2 � 2 � 30 m2

(c) WC in canteen – 10 m2.

Therefore, the total theoretical number of people for 
which escape routes must be designed is:

(a)
 

Shop
560

2
280� �

(b)
 

Offices
64
6

11� �

(c)

 

Canteen
70
1

70

Total 361 people

� �

�

The number, width and disposition of exits can then be 
provided and should be designed to allow 361 people to 
escape within the required time.

As an alternative to calculating a theoretical number 
is it perfectly acceptable to use real data from real 
situations. In this case the data that is used to determine 
the requirements of the means of escape should be 
based on the highest average occupancy density.

9.5.3 Travel distances

Having fi rst considered the physical state and reactions 
of the occupants and how these can be related to build-
ing type, it is important to look at the process of escape 
and the maximum distances people can be expected to 
travel to escape from fi re.

Obviously the distances people travel to get to safety 
has a direct bearing on the time taken to evacuate in 
the case of fi re. It is important to remember that travel 
distances will vary depending upon the type of building, 
the use of the building and the occupancy of the building.

Two crucial notions to help understand and assess 
travel distances are that of a ‘room of origin’ and a ‘fi nal 
exit’. The room of origin is the term applied to the room 
where a fi re may break out. For all buildings, all rooms 
may be considered as rooms of origin and although the 
likelihood of a fi re occurring in some rooms is greater than 

in others for the purposes of assessing the adequacy of 
the means of escape, the travel distances from all rooms 
must be considered.

In some cases it will be possible to escape directly 
from a room where a fi re may start to a fi nal exit to a 
place of ultimate safety which will normally be an open 
area in the open air. In these cases the only distance 
that is relative is the distance within the room.

Stages of travel – in most building designs it is 
neither practical nor desirable to have fi nal exits from all 
the rooms where a fi re may start. For most situations it 
is necessary to consider the process of escape in four 
distinct ‘stages’:

Figure 9.25 A room with a fi nal exit to an unenclosed 
area outside

Stage 1:  escape from the room or area of 
fi re origin

Stage 2:  escape from the compartment of 
origin via the circulation route to a 
fi nal exit / entry to a protected stair-
way / to an adjoining compartment 
offering refuge

Stage 3:  escape from the fl oor of origin to 
the ground level

Stage 4:  fi nal escape at ground level.
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Figure 9.26 illustrates the four stages of escape in a com-
mon traditional building layout. Whereas Figures 9.27 
and 9.28 show how the various stages of escape in open 
planned and cellular planned internal layouts are applied.

In buildings with simple internal layouts, the stages 
are relatively easy to identify. However, in more complex 
buildings where there may be phased evacuation, for 
example, Stage 2 may only be to a place of safety on 
the same level, referred to as a ‘refuge’.

In high-rise buildings it may not be practicable or 
desirable to commence total evacuation so the design 
must allow for a phased evacuation. Structural elements 
and internal fi re systems must have suffi cient resilience 
to restrict fi re spread, so that people most at risk can 

evacuate fi rst, while others can be evacuated later, once 
the fi re fi ghting teams arrive.

This type of scenario clearly demonstrates the 
interaction of escape, containment and extinguish-
ment, with communication in the central role. Phased 
evacuations may go through Stages 1 and 2, with Stage 
3 held in reserve, or Stages 1 to 4 (the total evacu -
ation) of some occupants while others are put on ‘alert’ 
in readiness for evacuation and moved to safety when 
practicable.

Stage 1 Travel – from the room of origin
When considering escape from a room, the speed of 
fi re spread needs to be considered and compared with 

Figure 9.26 Component parts of an escape route
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Figure 9.27 The stages of escape in open planning
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the speed the occupants can leave. Because it can be 
diffi cult to predict the rate of fi re growth spread, it is 
important to ensure that the occupants of the room 
become aware of the fi re as soon as possible.

In a large room more than one exit may be required, 
so that the occupants are never too far from an exit. The 
maximum distance they should have to travel is referred 
to as the ‘Stage 1 Travel Distance’. The actual distance 

in metres will vary depending upon the nature of the 
building and its occupants.

There are circumstances where immediate access 
to an exit route is not possible and egress from an 
‘inner room’ has to be made via an ‘access room’ – see 
Figure 9.29.

In this case both rooms (1 and 2) are treated as part 
of the Stage 1 escape, and it is necessary to ensure that 

Figure 9.28 The stages of escape in cellular planning
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the occupants of the inner room are aware of conditions 
in the access room. Commonly this is achieved by 
providing glazing in the wall and door separating the two 
rooms, or providing automatic fi re detection in the access 
room. It may also be necessary to restrict the use of the 
access room to reduce the risk of outbreak from fi re, 
which would prevent the escape from the inner room. 
For example, egress from an inner room should not be 
through a high risk area such as a kitchen or workshop.

Stage 2 Travel – from the compartment of origin to 
a place of relative safety
The next stage of the escape process is from the com-
partment where the fi re ignited. This is usually via a cir-
culation route leading to:

➤ A fi nal exit
➤ A protected stairway or
➤ An adjacent compartment that provides a refuge.

The occupants need to reach a place of safety, either by 
leaving the building completely or by being isolated from 
the fi re by effective fi re containment measures and fi re 
resisting construction.

The building should be designed so that any compart-
mentation affords the occupants suffi cient time to escape 
from the compartment of origin before being overcome by 
fi re and smoke. However, it is diffi cult to calculate precise 
times because people, buildings and fi res vary, and most 
codes and legislation specify distances based on experi-
ence of past fi res and past experiences.

A designer therefore must work from fi rst principles 
and make an assessment of the life risk and feasible 
travel distances.

Table 9.6 gives some typical values for travel 
distances that can be applied at a preliminary design 
stage, or where there is no controlling legislation or 
guidance.

The travel distances must be calculated to take 
account of the internal layout for furniture and fi ttings.

Special risks associated with very tall buildings (i.e. 
over 10 storeys) or deep basements (i.e. more than one 
level) require special attention.

Figure 9.31 Extended travel distance due to fi xed chairs, 
tables, etc.

Figure 9.30 Actual and direct travel distances
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Although it is important to consider the number and 
widths of exits when considering the travel distances 
(particularly when considering the adequacy of alternative 
routes that result in increased travel distances), it is also 
important to consider the appropriate evacuation time.

It is also essential to take into account those that 
may need to make use of wider exits, corridors and 
open plan offi ces with designated routes, such as those 
using wheelchairs, walking aids, etc.

The use of refuges
Stage 2 of an escape route normally ends when the 
occupants reach an adjoining fi re resisting compartment 
for refuge, or a protected stairway which leads to ground 
level. Descent to ground level is Stage 3 travel, but this 
may not take place immediately. It may be more appropri-
ate for people to take refuge in another part of the building 
separated from the fi re by a series of compartment walls.

The Codes of Practice for escape for disabled 
persons and guidance on homes for the elderly, and the 
guidelines for new and existing hospitals (NHS Firecodes), 

In addition to the requirement to limit travel 
distances, it is also necessary to consider the fl ow of 
people through the exits from buildings. The Approved 
Document B provides guidance on the number and 
widths of exits that are required to provided an adequate 
means of escape.

In practice this means that when planning or assess-
ing the means of escape for a particular situation, there 
must be adequate numbers and widths of exit as well as 
adequate directions and distances of travel.

Minimum number of escape exits
In terms of the numbers of exits that are required, this 
is based on a simple correlation between the numbers 
of people likely to need to escape and the number 
of doors.

The fi gures within the tables should be used in 
conjunction with the travel distance fi gures and should 
also be used with the same caution.

Minimum widths of escape routes and exits
In terms of the width of the escape exits this again is a 
simple correlation between the numbers of persons who 
are likely to make use of the exits and the width of the 
doors and corridors.

Purpose group Escape – single Escape – more 
 direction than one direction

Residential institutions (care homes, etc.)  9 m 18 m

Hospital wards (high dependency patients) 15 m 30 m

Hotels, fl ats other residential 18 m 35 m

Offi ces 18 m 45 m

Schools (with seating – halls, etc.) 15 m 32 m

Shops 18 m 45 m

Factories and warehouses 25 m 45 m

Assembly (primarily for disabled persons)  9 m 18 m

Table 9.6 Suggested total actual travel distances

No. of occupants No. of exits

1–60 1

61–600 2

601� 3

Table 9.7 Minimum number of exits

No. of occupants Width of exits

1–60 750 mm

51–110 850 mm

111–220 1050 mm

221� 1050 mm plus 5 mm/person

 NB wheelchair users require a minimum of 900 mm width

Table 9.8 Minimum widths
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all recognise the importance of the concept of a refuge 
(see below).

At its simplest, it means that the disabled, infi rm 
or those of limited mobility will only have to move a 
short distance within the building to another fi re resist-
ing compartment or protected zone to await further 
evacuation.

In the case of disabled persons in shops and offi ces, 
the concept is limited to the provision of fi re-protected 
‘refuge areas’ on each fl oor level adjoining lifts and stairs 
which serve the building.

In other premises, buildings are subdivided into 
subcompartments, which afford fi re containment and 
reception areas for those evacuating as illustrated above.

In addition to the provision of a fi re resistant lobby 
area (or similar) with a safe route from the storey exit, a 

satisfactory refuge may also be an area in the open air 
such as:

➤ Flat roof
➤ Balcony
➤ Podium.

Each of which must be protected or remote from the fi re; 
they must also both have a satisfactory means of escape.

Stage 3 Travel – out of the fl oor of origin
If the occupants of a building are on a level other than 
the ground fl oor, the next stage is vertical escape travel 
to ground level. Even if the evacuation plan involves the 
use of refuge and fi re resisting compartments on the 

Figure 9.33 A refuge in a stairway
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fl oor of origin, vertical evacuation may still be necessary 
if the fi re is not brought under control.

The advantage of Stage 3 travel is that those 
escaping should by this stage have reached a position 
where they are protected from fi re for a period of 30 
minutes or more. They should not encounter further fi re 
hazards en route to ultimate safety.

For most of the occupants vertical evacuation will be 
by staircases. Normal accommodation access lifts should 
never be used in a fi re situation as the occupants may 
become trapped or be taken to a fl oor that is at risk from 
the fi re itself.

For disabled people it may only be possible to 
evacuate using a specially designed lift on an independ-
ent electrical supply, with the potential for fi re warden 
control and communications between the lift car and the 
evacuation control point.

Stage 4 Travel – fi nal escape at ground level
Stage 4 travel is from the foot of the staircase to the out-
side. The stairs should not all converge into one com-
mon area at ground level, otherwise a single incident 
can block all escape routes.

The fi nal exit and external design of a building 
also have to be considered in escape planning. It must 
be possible to leave the building and to get to a safe 
distance. The volume of people that may escape from 
a building governs their need for a readily identifi able 
assembly point or transfer area. Where large numbers of 
people may be involved, it will be necessary to plan these 
areas, so that access for the emergency services is not 
compromised.

9.5.4 Escape exits

Many assessments of rate of fl ow of persons through 
exits have been made following tests and simulation, 
particularly those using Paris fi remen in 1938 and 1945 
and on the London underground system.

The generally accepted rate is 40 persons per 
minute per unit (0.75 m) exit width. This is an average 
fi gure and the actual fi gures varied between 20 and 170.

Exit widths – the width of one unit corresponded 
to the average shoulder width and was determined 
to be 525 mm. Two units of 525 (i.e. 1050 mm) was 
the requirement for two people to travel through, 
shoulder-to-shoulder.

However, there will be overlapping between groups 
of people and so further units of width required need 
only be an additional 450 mm.

Hence, three units of exit width � 525 � 525 � 450 �
1500 mm and four units would be 525 � 525 � 450 �
450 � 1950 mm.

Calculating exit capacity
Where two or more exits are provided from either a 
storey exit or on ground fl oor, it should be assumed that 
one of the exits may be compromised by fi re thus pre-
venting the occupants from using it. It is therefore essen-
tial that the remaining exit or exits are of suffi cient width 
to allow all persons to escape in the available time.

Therefore when considering the adequacy of the 
means of escape for a building it is necessary always to 
discount the largest available exit in any given situation.

For example, if a social club room is expected 
to accommodate 150 people it will need to have two 
separate exits of a minimum width of 1050 mm each, or 
three exits of 850 mm each. It can be seen in this example 
that the capacity of the exits after one of the largest exits 
has been discounted is still suffi cient to comply with the 
guidance in the ADB regarding exit widths.

Alternative escape routes – the 45º rule
When considering the adequacy of the exit capacity it is 
also necessary to understand the term ‘separate exits’. 
Exits can only be regarded as separate if, from any point 
in the room or space in question, they are at least 45º 
apart.

Alternative escape routes need to be sited to minimise 
the possibility of all of them being unavailable at the same 
time. Alternative escape routes should be either:

(a) 45º or more apart (see Options 1 and 2 below) or
(b) If less than 45º apart, separated from each other by 

fi re resisting construction.

Option 1 – alternative routes are available from C 
because angle ACB is 45º or more, and therefore CA or 
CB (whichever is the less) should be no more than the 
maximum distance for travel given for alternative routes.

Alternative routes are not available from D because 
angle ADB is less than 45º. There is also no alternative 
route from E.

Figure 9.34 The 45º rule applied in rectangular space
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Option 2 – travel distance in dead-end condition – 
C–B.

Angle ABD should be at least 45º plus 2.5º for each 
metre travelled from point C.

CBA or CBD (whichever is less) should be no more 
than the maximum distance of travel given for alternative 
routes, and CB should be no more than the maximum 
distance for travel where there are no alternative routes.

Doors on escape routes
The time taken to pass through doors while making an 
emergency evacuation can be critical. There have been 
many cases where the death toll in fi res has been signifi -
cantly increased as a result of problems with the doors 
on escape routes. All doors on escape routes should 
therefore be readily openable at all times when the build-
ing is occupied.

To ensure that doors on escape routes do not cause 
unnecessary delays they must satisfy the following 
criteria:

Door fastenings – escape doors should either not 
be fi tted with any locking device, or where security is 
required they should be fi tted with simple fastenings that 
can be easily operated from the direction of escape.

The fastenings must be operated without the use of 
a key.

It is permissible to fi t a door with a simple turn latch 
on the side from where escape may be needed and for 
the latch to be operated by a key on the other side, e.g. 
a hotel bedroom.

The method of operating doors on an escape route 
must be indicated with ‘how to open’ instructions that 
comply to the Health and Safety (Safety Signs and 
Signals) Regulations 1996.

Direction of opening – if it is reasonably prac tical, 
all doors on exit routes should be hung so that they 
open in the direction of escape.

If it is likely that more than 60 people will use the 
door, or it provides egress from a very high risk area 
with the potential for rapid fi re spread or is at the foot (or 
near the foot) of a staircase, the door must open in the 
direction of escape.

The same requirement must also be applied if the 
door is on an exit route in a building used for public 
assembly, public entertainment or conference centre/hall.

Scope of opening – all doors on escape routes 
should open to a minimum angle of 90º and should 
swing clear of any changes in fl oor level.

Any door that opens onto an escape route should 
be recessed so as not to obstruct the escape route.

Vision panels – vision panels are required where 
doors are provided to subdivide long corridors (also aids 
compliance with the WHSW Regulations).

Revolving and automatic doors and turnstiles – 
revolving doors, automatic doors and turnstiles must not 
be used as escape doors unless:

➤ They are of the full width of the escape route
➤ They fail to safe and open outward from any pos ition 

of opening
➤ They fail to safe in the event of power failure.

There are suffi cient non-revolving, automatic or turnstile 
doors immediately adjacent.

Securing mechanisms for emergency escape 
doors
In some circumstances securing mechanisms other than 
panic devices may be fi tted to emergency escape doors. 
The securing mechanism must be capable of being eas-
ily and immediately opened from the inside without the 
use of a key to facilitate prompt escape.

There are a number of products available that 
meet this requirement; some of the more common are 
described below.

Panic devices – include a mechanism consisting 
of a bolt head or heads which engage with a keeper 
in the surrounding door frame or fl oor for securing the 

Figure 9.35 The 45º rule applied to an irregular space 
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door when closed. The device can be released when the 
bar (positioned horizontally across the inside face of the 
door) is moved anywhere along its length in the direction 
of travel in an arc downwards.

Escape mortice deadlocks – this type of 
mechanism is widely used. On the inside there is a simple 
turn snib which unlocks the bolt and on the outside the 
mechanism is key operated. When the door remains 
unlocked a door closer will be required to hold the door 
in the closed position.

Cylinder mortice deadlocks – this type of 
mechanism (Yale) is satisfactory providing the cylinder 
has a thumbturn, which can be installed on the inside 
of the door. The fi re authority does not recommend the 
type which is key operated on both sides for any class 
of emergency escape door, unless there is a separate 
method of releasing the lock in an emergency.

Non-deadlocking mortice nightlatches – this type 
of mechanism is also suitable; a normal door handle, 
a push handle (Fig. 9.37) or a thumbturn provides an 
easy means of escape. Care should be taken to avoid 

specifying any type that permits the handle on the inside 
to be locked. Some models allow the latchbolt to be 
retained in the unlocked position. If this facility is used a 
door closer may be necessary to hold the door closed.

Break glass tube/panel – this is simple to operate 
in an emergency. The bolt securing the door in the frame 
is held in position by the glass tube or panel. The bolt is 
spring loaded so that immediately the glass is broken it 
withdraws from the frame and leaves the door open. This 
type of device is usually supplied with a hammer on a 
chain that is fi xed alongside it to ensure there is no need 
to search for an implement with which to break the glass.

The mortice version of this type of lock should not 
be used on doors which are fi re resisting because the 
glass panel would adversely affect the fi re performance 
of the door. Both types can be opened without the need 
to break the glass. The glass tube can be removed once 
a padlock is opened but access is only possible from 
the side of the door on which the bolt is mounted. The 
glass panel type can be fi tted with a special strike plate 
that allows the door to be opened from either side by 
the use of the key.

The glass panel is not affected. Both models can 
provide emergency escape from both sides of the 
door. There are reservations about these devices and 
careful consideration should be given to their use. In 
situations where smoke has fi lled the area it would be 
diffi cult to locate the bolts, particularly if they are fi tted 
at the top of the door. It is, therefore, recommended that 
if they have to be used they are fi tted no higher than 1 
metre from the fl oor level. This system is especially not 
recommended where the public have access.

Break glass locks – breaking the glass or smashing 
the fragile plastic dome allows access to a handle or 
turn. Both locks can provide escape from either side of 
the door. Some can be used by key holders as a pass 
door from either side of the door. Also by use of a special 
key the latchbolt can be retained in the withdrawn 
position allowing the door to be pushed open until such 
time as the latchbolt is released and the door closed. In 

Figure 9.36 An example of a panic device

Figure 9.37 Example of a push handle Figure 9.38 An example of a break glass tube
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this situation it will be necessary to install a door closing 
device to retain the door in the closed position. As 
above this system should not be used where public have 
access.

Electromagnetic locks – these units provide a great 
amount of fl exibility in the control of escape doors. They 
must be wired into an automatic fi re warning/smoke 
detection system and they must have a local override 
such as a break glass call point adjacent to which operat-
ing instructions would be displayed. Free entry and exit 
can also be time controlled or operated from a remote 
station. This type of hardware is relatively easy to fi t, 
reliable and, compared with panic bolts, fairly unobtru-
sive. It is simply an electromagnet which, while it is 
energised, holds the door closed. When the power is cut, 
which could be effected by the alarm system, the magnet 
releases and the door is free to open. If the door needs to 
be opened in the normal course of events, a key switch 
on the frame could turn off the current. The system must 
fail in the safe/open position.

that the functional requirement of achieving adequate 
means of escape is achieved in other ways.

The following key points with regard to escape 
routes should be considered:

➤ Access to storey exits
➤ Separation of circulation routes from stairways
➤ Storey/fl oors divided into different uses
➤ Storey divided into different occupancies
➤ The height of escape routes
➤ Separation of high risk areas
➤ Protection of dead-ends
➤ The subdivision of long corridors.

Access to storey exits – a storey, or fl oor, with more 
than one escape stair should be planned so that occu-
pants do not have to pass through one stairway to reach 
another, although it is acceptable to pass through one 
stairway’s protected lobby to reach another stair.

Separation of circulation routes from stairways – 
any stairway and any associated exit passageway 
should not form part of the primary circulation route 
between different parts of the building at the same level. 
This is because self-closing fi re doors can be rendered 
ineffective as a result of constant use, or because some 
occupants might regard them as an impediment; and 
wedge them open or remove the self-closing devices.

The exception to this is where the doors are fi tted 
with an automatic release mechanism operated in 
conjunction with the automatic fi re detection and alarm 
system.

Storeys divided into different uses – where a 
storey contains an area ancillary to the main use of the 
building, for the consumption of food and/or drink, such 
as a canteen or mess room, then:

➤ Not less than two escape routes should be provided 
from each such area

➤ One of the escape routes should lead directly to a 
storey exit without entering the remainder of the sto-
rey, a kitchen or an area of special fi re hazard.

Storeys divided into different occupancies – 
where a storey is divided into separate occupancies (i.e. 
where there are separate ownerships or tenancies of 
different organisations):

➤ The means of escape from each occupancy should 
not pass through any other

➤ If the means of escape includes a common corri-
dor or circulation space, then either it should be a 
protected corridor, or a suitable automatic fi re 
detection and alarm system should be installed 
throughout the storey.

Keys in boxes

The use of these products is not acceptable 
where emergency escape doors are con-
cerned. Where they are installed it is not unu-
sual to see the keys missing from the boxes. 
In the event of the need to escape from a 
smoke fi lled area it may not be easy to fi nd the 
box, smash the glass, remove the key from 
among the broken glass, fi nd the lock, insert 
the key and open the door. In view of the 
alternatives available there is no need to rely 
on this method of providing emergency exit. 
(There are some certifi cated premises with 
this arrangement, which is not retrospective.)

9.5.5 Protection of escape routes

The aim, when planning or assessing escape routes, is 
to comply with the requirements of the law and ensure 
occupants have adequate means of escape. Although 
the law is not prescriptive and requires only compliance 
to functional requirements, the guidance provided on 
how to achieve adequate means of escape is helpfully 
detailed and allows the easier planning or assessment 
of various means of escape. The guidance contains a 
number of specifi c principles, which should be complied 
with in most cases.

As is the case with all the guidance relating to fi re 
safety it is not necessary to follow it exactly, provided 
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Height of escape routes – all escape routes should 
have clear headroom of not less than 2 m except in 
doorways. This is important not only to negate ceiling 
fi ttings causing obstruction to people escaping but also 
to provide a reservoir that will keep smoke above head 
height.

The separation of high risk areas – all rooms 
and areas containing high fi re risks, for example boiler 
rooms, kitchens, tea rooms or rooms in which high risk 
processes are carried out, should be separated from the 
remainder of the building by fi re resisting construction of 

at least 30 minutes and in the case of boiler rooms this 
should be increased to a minimum of 1 hour. Access 
to any such rooms should not be provided from doors 
that open directly onto a staircase used for means of 
escape.

The protection of dead-ends – in a dead-end 
situation occupants seeking to evacuate the building 
can only do so by passing doors to other rooms. If fi re 
has broken out in one of the rooms through which the 
occupants in a dead-end need to pass there is a high 
risk that their route will be blocked by smoke (Fig. 9.40).

Figure 9.39 Example of abuse of fi re compartmentation by the use of door wedges

Figure 9.40 Protection of a dead-end
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Therefore all dead-end corridors that are longer than 
2 metres must be constructed of fi re resisting construc-
tion including doors and door assemblies that provide at 
least 30 minutes’ fi re separation.

Subdivision of corridors – if a corridor provides 
access to alternative escape routes, there is a risk 
that smoke will spread along it and make both routes 
impassable before all occupants have escaped.

To avoid this, every corridor more than 12 m long 
which connects two or more storey exits should be 
subdivided by self-closing fi re doors, so that the fi re 
door(s) and any associated screen(s) are positioned 
approximately mid-way between the two storey exits. 
Any doors to the accommodation that would allow smoke 
to bypass the separating door should be self-closing.

Corridors connecting alternative exits are illustrated 
in Figure 9.41.

If alternative escape routes are immediately availa-
ble from a dead-end corridor, there is a risk that smoke 
from a fi re could make both routes impassable before 
the occupants in the dead-end have escaped. To 
avoid this:

➤ Either the escape stairway/s and corridors should 
be protected by a positive pressurisation system 
conforming to BS 5588-4 for smoke control or

➤ Every dead-end corridor exceeding 4.5 m in length 
should be separated by self-closing fi re doors 
(together with any necessary associated screens) 
from any part of the corridor which:

 ➤ Provides two directions of escape or
 ➤ Continues past one storey exit to another.

When assessing the adequacy of a means of escape 
scheme the competent assessor will need to balance 
a number of factors as discussed elsewhere in this 
chapter. However, there are some situations that will be 
encountered where assessors will have to fi nely balance 
assessments of what is reasonable in any particular 
situation.

In order to assist these assessments, it will be helpful 
to consider characteristics of travel routes that are 
normally considered acceptable or unacceptable.

Acceptable means of escape – the following means 
of escape are generally deemed to be acceptable for all 
buildings:

➤ A door that leads directly to the outside, or fi nal 
exit

➤ A door that leads to a protected staircase, or storey 
exit

Figure 9.41 Example of subdivision of corridors connecting storey exits
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➤ A door or doors that lead to another compartment 
enclosed by fi re resisting construction – see pro-
gressive horizontal evacuation above

➤ An open staircase (accommodation stairs) where 
the length of the stair is included in the total travel 
distance

➤ Any ramps conforming to BS 8300, at a gradient of 
no more than 1:12

➤ Any moving walkways where the distance is 
included in the total travel distance and the walkway 
is designed not to stop suddenly

➤ Any wicket doors and gates (except from high risk 
areas), provided that:

 ➤  They are not to be used by members of the 
public

 ➤  Not more than 10 persons are expected to use 
them in an emergency

 ➤  They provide an opening at least 500 mm wide, 
with the top of the opening not less than 1.5 m 
above the fl oor level and the bottom of the 
opening not more than 250 mm above the fl oor 
level.

Generally unacceptable means of escape – the follow-
ing are not normally acceptable as means of escape, but 
they can be used in certain situations where their reliabil-
ity can be demonstrated to the appropriate authorities:

➤ Lifts, except for an appropriate evacuation lift for the 
evacuation of disabled people in an emergency

➤ Fixed ladders, except those in plant rooms which 
are rarely used and accommodate fewer than 10 
able bodied people

➤ Portable ladders and throw-out ladders, e.g. rope 
ladders from upper rooms

➤ Appliances requiring manual operation/manipula-
tion, e.g. fold-down ladders

➤ Power operated or manually operated sliding doors, 
except where they are designed to ‘fail safe’ in the 
open position on loss of power

➤ Security grilles and shutters (roller, folding or slid-
ing), loading doors, goods doors, sliding doors and 
up-and-over doors, unless they are capable of being 
easily and quickly opened

➤  Wicket doors and gates at exits from high risk areas
➤ Escalators
➤ Wall and fl oor hatches
➤ Window exits.

Stairways
A fundamental aspect of any means of escape in multi-
storey buildings is the availability of suffi cient numbers 
of adequately wide, protected escape stairways.

Figure 9.42 Escalators are generally unacceptable as a 
means of escape

Figure 9.43 Typical modern escape stairway
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Number of escape stairs needed is determined by 
the following:

➤ The number of people in the building
➤ Whether independent stairways may be required for 

mixed occupancies
➤ Whether a single stair is acceptable – in certain low 

rise (and low risk) buildings
➤ Width needed for escape – dependent upon whether 

simultaneous or phased evacuation strategies are 
employed.

In some larger buildings, additional fi re fi ghting stairs may 
be provided for access for the fi re and rescue service.

Protection of escape stairs – escape stairs should 
ideally be compartmented (enclosed), providing a 
minimum of 30 minutes’ fi re resistance, to ensure that 
they can fulfi l their role as areas of relative safety during 
a fi re evacuation.

However, it may be possible that an unprotected 
stairway (e.g. an accommodation stair) may be used as 
an internal escape route to a storey or fi nal exit, provided 
that the travel distance and the number of people that 
may use it is very limited. This unprotected stairway 
should not link more than two fl oors and be additional to 
another stair being used for escape purposes; it should 
also not be able to compromise a dead-end route.

The provision of fi re rated lobbies or corridors 
is used to provide additional protection to an escape 
stairway where it is the only stair in a building (or part 
of a building) of more than one storey (other than the 
ground fl oor) or the staircase extends above 18 m. The 

provision of lobbies and corridors are also required as 
part of phased evacuation strategy.

The protected lobbies or protected corridors should 
be provided at each level, except the top storey, includ-
ing all basement levels or where the stair is a fi re fi ghting 
stair.

A smoke control system may be considered as an 
alternative to the provision of any protected lobbies and 
corridors.

As in the case of escape routes generally a 
protected stairway needs to be free of potential sources 
of fi re. Therefore, facilities that may be incorporated in a 
protected stairway are limited to toilets or washrooms, 
so long as the room is not used as a cloakroom.

A reception desk or enquiry offi ce area at ground 
or access level may be included in an escape staircase 
enclosure if it is not in the only stair serving the building 
or part of the building and is limited to a maximum 
of 10 m2.

Any cupboards or service riser shafts should be 
enclosed with fi re resisting construction.

Special fi re hazards – in the case of a building 
containing a special fi re hazard, a protected lobby of 
not less than 0.4 m2 should be provided between the 
hazard area and the escape stairway. In addition the 
lobby should have permanent ventilation, or a mechan-
ical smoke control system to protect the area from the 
ingress of smoke.

Single staircase – ideally all buildings should have 
alternative escape routes and therefore a single staircase 
is not an option; however, a single staircase may be 
suitable for workplaces of low or normal fi re risk (see Fig. 
9.44). In such cases people on each fl oor should be able 

Figure 9.44 Protecting a single staircase

First floor
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to reach it within the appropriate travel time. Any single 
staircase must:

➤ Be constructed to FR30 standard
➤ Serve no more than three fl oors above, or one fl oor 

below ground level
➤ Access the stair (other than top fl oor) by means of a 

protected lobby/corridor
➤ Be of suffi cient width to accommodate the number 

of persons
➤ Lead directly to open air.

9.5.6 External escape routes

External escape stairs
Where more than one escape route is available from a 
storey or part of a building one or more of the routes 
may be by way of an external escape stair, provided that 
there is at least one internal escape stair from every part 
of each storey and that the external stair(s) meet the 
following recommendations.

If the building (or any part of the building) is served 
by a single access stair, the means of escape may be 
improved by the provision of an external escape stair 
provided that the following measures are incorporated:

➤ All doors to the external stair should be fi re resist-
ing and self-closing, except that a fi re resisting 
door is not needed at the head of any stair leading 
downwards where there is only one exit from the 
building onto the top landing

➤ Any part of the external walls within 1.8 m of (and 
9 m vertically below) the fl ights and landings of an 
external escape stair should be of fi re resisting con-
struction, except that the 1.8 m dimension may be 
reduced to 1.1 m above the top level of the stair if it 
is not a stair up from a basement to ground level.

Any part of the building (including any doors) within 3 m 
of the escape route from the stair to a place of safety 
should be provided with fi re resisting construction

➤ Glazing in areas of fi re resisting construction should 
also be fi re resisting and should be fi xed shut

➤ Where a stair is greater than 6 m in vertical length, it 
should be protected from weather conditions.

If more than one escape route is available from a storey, 
or part of a building, one of those routes may be by way 
of a fl at roof, provided that all of the following conditions 
are met:

➤ The route does not serve a building where the occu-
pants require assistance in escaping, or part of a 
building which is for public use

➤ The fl at roof is part of the same building from which 
escape is being made

➤ There are no ventilation openings of any kind within 
3 m of the escape route

➤ Any wall, including a door or a window in the wall, 
within 3 m of the escape route has at least 30 minutes’ 
fi re resistance for integrity from the inside – and 
there is no unprotected area below a height of 1.1 m 
measured from the level of the escape route

➤ Any roof hatch or roof light forming part of the roof 
within 3 m of the escape route has at least 30 min-
utes’ fi re resistance for integrity from the underside

➤ The route is adequately defi ned and guarded by 
walls and/or protective barriers

➤ The route across the roof leads to a storey exit or an 
external escape route.

Figure 9.45 Protecting an external escape stair
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9.5.7 Escape facilities for disabled

People
Even with extended distances (where additional means 
of support are included), most disabled people can be 
expected to be able to reach a place of relative safety 
without assistance. In some cases, e.g. wheelchair 
users, people may be unable to negotiate stairs unaided. 
The following additional measures can be taken to aid 
the evacuation of disabled people.

Means of warning – alarm is commonly given by 
an electronic sounder, a mechanical bell, or by people 
shouting. Most people, including those who have impaired 
hearing, will hear such an alarm, or will be responsive to 
the subsequent actions of other people in the building.

There are circumstances where additional measures 
might be needed, for example in very noisy areas, or 
where a person might be isolated from others or asleep. 
In such cases visual alarms or personal vibrating pagers 
linked to the alarm system should be considered.

Escape time – many disabled people cannot move 
quickly. Disabled people may need to be escorted or 
even carried to a safe place, and they may need to rest 
for a while as they make their escape.

In order to minimise the amount of time taken to 
escape, the following matters should be considered:

➤ Clear signage indicating escape routes should be 
provided, maintained and kept free from obstruction

➤ Escape routes should be kept clear of obstructions.

Vertical escape – unless a lift or platform lift in a build-
ing is an evacuation lift, which is extremely unlikely, 
it must not be used for escape in case of fi re because 
power failure could occur while it is in use, trapping any 
occupants. A lift that is not an escape lift should have 
signs at all landings advising people not to use it in the 
case of an emergency.

A stair lift, also being susceptible to power cuts, 
commonly obstructs the stairway when in use (and 
not folded away), and should therefore not be used for 
means of escape.

Particularly in an older building, a route provided 
only for means of escape might well include a stairway 
or other unsuitable feature.

The route of travel does not end at the external door 
but at a safe place away from the building. Sometimes 
it may be unrealistic for these external routes to be fully 
accessible, for example at the rear of a building where 
the fl oor level might be substantially lower or higher than 
adjacent ground level.

It follows that there will be circumstances where a 
disabled person would be unable to escape unaided 
and might need to fi nd a place of relative safety to await 
assistance, or might simply need to rest for a while in 
a place of relative safety before continuing. In such 
circumstances, refuges should be provided.

Refuges – a protected stairway is an internal 
stairway intended for use as an escape route (it may also 
be in everyday use). The protection takes the form of an 
enclosure of fi re resistant walling and doors.

A protected stairway, and a fi nal exit from a building 
leading to an escape route to a place of safety where 
that route includes a stairway, should be provided with 

Figure 9.46 Metal fi re escape above non-FR glazing – 
note open window

Figure 9.47 Protecting an escape across a roof
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refuges (unless the building has no more than two storeys 
plus one basement storey, each under 280 square metres 
fl oor area).

A refuge:

➤ Should be provided at each point where an escape 
route leads into a protected stairway, or an external 
stairway

➤ Could be in the stairway, or in a protected lobby or 
corridor leading to a stairway. Where two protected 
stairways serve a storey, the whole storey could 
be effectively divided into two refuges using fi re 
resistant walling and doors, giving two alternative 
refuges

➤ Could be in the open air on a fl at roof or balcony, 
protected by fi re resistant walling and fl ooring as 
necessary

➤ Where serving an external stairway, could be exter-
nal, protected by fi re resistant walling as necessary

➤ Should not obstruct the fl ow of other people 
escaping

➤ Should be at least 1400 mm � 900 mm, and perhaps 
larger depending on the number of wheelchair users 
it might need to serve.

Escape via an evacuation lift
Lifts should not be used for general evacuation, but they 
may be used for the evacuation of disabled people. If 
an evacuation lift is provided, it should be designed and 
installed in accordance with appropriate standards (BS 
8300 and BS EN 8 1-70).

Evacuation lifts are generally placed in protected 
stairways. Where they are not in a protected stairway, 
there should still be a refuge available.

The management plan of a building should specify the 
procedure necessary for carrying disabled people up or 
down stairs where this is required. Identifi ed staff should 
have this responsibility and be given suitable training for 
the task.

9.5.8 Smoke control and ventilation

Protected means of escape including stairways provide 
a degree of smoke control within a building. In some 
cases it is necessary to provide additional smoke con-
trol to protect vulnerable stairways, for example a single 
stairway serving a number of upper fl oors. In this case 
it may be enough to provide lobbies at each landing to 
reduce the possibility of the stairway becoming smoke 
logged. In general there is no need to provide smoke 
ventilation in these circumstances; however, there are 
some occasions where ventilation is required to protect 
the means of escape.

In the case of large buildings with many occupants, 
e.g. shopping malls, smoke control and ventilation play a 

Evacuation by stairs
Evacuation of disabled people can take place on any 
evacuation stair if:

➤ The stair is not less than 900 mm in width
➤ The stair should be wide enough to manoeuvre a 

wheelchair around any bends.

Figure 9.49 Evacuation chair provided to assist non-
ambulant persons to escape in case of fi re

Figure 9.48 A typical sign indicating a refuge point
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major role in ensuring that the extended travel distances 
are kept free from smoke to allow safe evacuation.

Smoke controls are in general passive and comprise 
reservoirs provided at high level which allow the smoke 
from a fi re to accumulate without affecting people within 
the mall. Once in the reservoirs the smoke can then be 
vented clear of the building.

Smoke ventilation can be achieved either naturally 
or mechanically.

Natural ventilation – is achieved by providing 
openings from the building to fresh air; the building or 
space is ventilated by the natural movement of the air. In 
order for this natural ventilation to be effective suffi cient 
vents must be provided to allow air to fl ow in and out. 
The openings for natural ventilation can be permanent, 
as in the case of multi-storey car parks, manual, as is 
the case with openable windows in an escape stairway, 
or automatic, for example at the head of an escape 
staircase.

Mechanical ventilation – is achieved by either 
forcing air in, forcing air out or by a combination of both 
methods. When using mechanical means to ventilate 
smoke, it is obviously important to ensure the equipment 
is capable at operating at the temperatures that may be 
expected. A common use of mechanical ventilation is 
pressurisation. With this system the area that needs to 
be protected against smoke seepage is pressurised, 
often at the time of the actuation of a fi re alarm. This 
pressurised area then establishes leakage of air through 
door seals and other gaps which prevent the backfl ow 
of smoke into the pressurised area. Some fi re fi ghting 
stairways and other escape stairways have this additional 
protection.

9.5.9 Emergency lighting

There are broadly two types of emergency lighting; 
that which is provided for use when the normal supply 

Figure 9.51 Emergency lighting unit

fails and emergency escape lighting, which provides 
illumination for the safety of people leaving a building to 
escape a potentially dangerous situation. BS 5266 Part 
1: 2005 defi nes the acceptable standard for emergency 
lighting both if the normal supply fails and for people 
evacuating a premises.

Emergency lighting – in addition to emergency 
escape lighting it may be appropriate to provide other 
forms of lighting which will provide illumination if supplies 
fail. This lighting will enable manufacturing process to 
be shut down safely, assist people to fi nd fi re fi ghting 
equipment and fi re alarm call points, or provide illumin-
ation of disabled toilets, etc.

Emergency escape lighting – emergency escape 
lighting is required along the escape routes from all places 
of work, including plant rooms and storage facilities 
where it is foreseeable that persons may be required 
to work and where there is insuffi cient ambient light to 
safely use the means of escape.

Figure 9.50 Sprinklers that moderate fi re growth and smoke can be vented from ceiling reservoirs

Requirements for luminance and response
The important aspect of an emergency system is that 
it provides suffi cient lighting to enable the means of 
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escape, etc. to be used at all times. The amount of 
light that falls on a surface is referred to as ‘luminance’. 
Luminance is measured in lux (lx). The standard that is 
normally considered acceptable for escape routes is 
between 0.2 and 1 lx.

For example, for routes that are normally clear as 
in the case of corridors and stairways, the minimum 
luminance on the centre line of the route at fl oor level 
should be 0.2 but 1 lux is considered preferable.

In all cases emergency lighting should activate 
within 5 seconds of the failure of power to the normal 
lighting circuit. The emergency lighting will then continue 
to operate for a specifi ed period of time, typically 3 
hours, but sometimes less.

Types of luminaries
The required level of luminance for emergency escape 
lighting can be provided in a number of ways using a 
variety of light fi ttings. Individual emergency lighting 
units can be self-contained, integrated into a stand-
ard light fi tting or provided as an integral part of fi re 

escape sign age. The choice of fi tting will be dependent 
upon the:

➤ Size and nature of the space to be illuminated
➤ Use of the building
➤ Type of occupancy.

For some larger buildings the power for emergency light-
ing may be provided by a generator or central battery 
system. In all other cases emergency lighting is provided 
by self-contained units. Emergency lighting luminaries 
are categorised according to the following aspects of 
their design:

➤ Whether they are illuminated under normal con-
ditions (referred to as being maintained) or only 
operated on the failure of the normal power supply 
(non-maintained)

➤ Whether they form part of a normal light fi t-
ting (referred to as combined) or are free standing 
(satellite)

➤ Whether the emergency illumination is provided by 
the same bulb or fi lament that is illuminated under 
normal conditions (compound).

BS 5266 Part 1: 2005 categorises emergency light-
ing units by their type, mode of operation, facilities and 
duration of emergency lighting it will provide. Table 9.10 
summarises the various aspects of the categorisation of 
emergency escape lighting units and their codes.

Using a combination of the codes and some prose 
suggested by BS 5266, individual emergency lighting 
units are now described by the various aspects of their 
design in relation to each of the categories. The full 
description of a particular unit can then appear as a 
code. This allows easy specifi cation of units during the 
design stage of a system and also allows the character-
istics of individual units to be easily identifi ed once they 
have been installed. For example, a luminaire conform-
ing to BS 5266:2005 that is self-contained, which only 
operates when the normal power supply fails, has a local 
test facility and is designed to operate for 3 hours will be 
described as in Figure 9.52.

The specifi cation, design and installation of 
emergency lighting systems require competence in fi re 
safety, physics and electrical engineering. Calculations 
relating to the level of lux falling on the centre line of 
the means of escape that take into account the natural 
luminescence of the surrounding building and decorat-
ing materials are complex.

It is of course possible to apply ‘rules of thumb’ 
to the provision of emergency lighting; however, once 
a system has been installed it must be certifi ed by a 
competent engineer that it fully satisfi es the require-
ments of BS 5266:2005.

Areas needing emergency escape lighting

Each fi nal exit door including both internal and external 
routes

All escape routes including those that may assist persons 
making their way from the building to the assembly point

Intersections of corridors (should also assist in illumination of 
emergency exit signage)

Any change in direction or fl oor level, including temporary 
partitions, ramps, steps or ladders

All stairways to ensure each fl ight and landing is provided 
with adequate illumination

Windowless rooms and WCs that exceed 8 m2

Disabled WCs

Areas needing emergency lighting

Fire fi ghting equipment and fi re alarm call points – fi re 
points

Hazardous plant and equipment – needing isolation in the 
event of an emergency

Lift cars

Halls and other areas exceeding 60 m2

Fire alarm panels

Table 9.9 Provision of emergency escape lighting
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Once a system has been installed it is necessary 
to ensure that its continued operation is effectively 
monitored. Those who fi nd themselves responsible for 
the means of escape within buildings will need to ensure 
that the emergency escape lighting system:

➤ Is certifi ed as complying with BS 5266
➤ Is subject to routine testing and inspection:
 ➤  Daily to ensure maintained lamps are illuminated
 ➤  Monthly to ensure each unit activates on a fail-

ure of the power supply

 ➤  Six monthly to ensure that the unit maintains 
emergency operation for at least 1 hour

 ➤  Three yearly (and after the fi rst three yearly test, 
annually) to ensure each unit operates for its full 
design period.

The monitoring of emergency lighting systems needs to 
form part of the overall management of fi re safety.

9.5.10 Signs and signage

Fire safety signs and signing systems form an integral 
part of the overall fi re safety strategy of a building and 
are fundamental to the communication of good fi re 
safety management information. Clearly visible and 
unambiguous signage is essential for speedy escape, 
particularly in buildings where many of the occupants 
might be unfamiliar with the building layout.

Figure 9.53 Maintained emergency exit box

Figure 9.54 Maintained blade emergency light – double 
sided

Figure 9.55 Non-maintained satellite emergency light

 Type

X  Units that are self-contained, i.e. they have an integral 
rechargeable battery 

Y Units that are provided with a central supply

 Mode of operation

0 Non-maintained – not illuminated continuously

1 Maintained – illuminated continuously

2  Combined non-maintained – a luminaire containing 
two lamps, at least one of which is energised from the 
emergency supply not illuminated continuously

3  Combined maintained – a luminaire containing two 
lamps, which are maintained from the emergency 
supply

4  Compound non-maintained – self-contained unit that 
can provide power to a satellite unit not illuminated 
continuously

5  Compound maintained – self-contained unit that 
can provide power to a satellite unit illuminated 
continuously

6  Satellite – individual unit that is powered from a 
compound unit

 Facilities

A The unit includes a local test device

B The unit includes a device for remote testing

 Duration of operation in minutes

60 Has a duration of 1 hour

120 Has a duration of 2 hours

180 Has a duration of 3 hours

Table 9.10 Categorisation of emergency escape lighting

X 0 A
this unit has a local test facility

180

Figure 9.52 An indicative label classifi cation for emer-
gency escape lighting
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All fi re safety signs must comply with the Health 
and Safety (Safety Signs and Signals) Regulations 
1996 or comply with British Standard BS 5499 Part 1. 
Signage in hospitals will also need to comply with the 
Health Technical Memorandum way fi nding (supersedes 
HTM 65).

Where a fi re risk assessment identifi es the need 
for a sign, the sign should be displayed prominently, 
conspicuously and appropriately having regard to the 
environment and occupancy profi le of the building.

Fire safety signs should not be sited such that they 
are overridden with other types of public information or 
property management signs, and should be consistent 
in style and design throughout the building.

Signage will also need to be displayed that gives 
information and instructions relating to:

➤ Escape routes
➤ Fire doors
➤ The location of extinguishers
➤ The location of manual fi re alarm call points
➤ The location of evacuation assembly points
➤ Fire action signage.

Escape routes
Every doorway or other exit providing access to a means 
of escape, other than exits in ordinary use (e.g. main 

entrances), should be distinctively and conspicuously 
marked by an exit sign.

All fi re exit signs should be illuminated under normal 
conditions (signs that are not internally lit or backlit 
should be lit by primary or secondary lighting). Internally 
lit or backlit signs should remain illuminated in the event 
of power failure.

Photoluminescent signs will assist in providing clear 
visibility in all lighting levels, particularly those that are 
lower light such as in basements and plant rooms. The 
signs are manufactured with a material which absorbs 
and stores energy from daylight or artifi cial light and 
thus glow in low light/dark conditions.

Signs should be provided in stairways to identify the 
current fl oor and the fi nal exit.

Figures 9.58 to 9.59 some of the more common 
safety and fi re safety signs for use in buildings.

Figure 9.56 Photo luminescent fi re exit sign

Figure 9.57 Typical emergency escape signs

Sign, Colour & Pictogram Description, Uses and Conventions

Safe condition signs are used to indicate
escape routes, emergency exits and operation
of devices related to Escape Routes
emergency door operations, etc.

Used without an arrow above the ‘Final Fire
Exit’ door leading directly to safety. Usually at
the door leading outside to fresh air.

Used to direct a person to a fire exit indicating
that the direction of tracel is - straight on from
here or straight on and up from here

Used to direct a person to a fire exit indicating
that the direction of travel is - straight on and
down from here

Used to direct a person to a fire exit, indicating
that the direction of travel is - left from here

Used to direct a person to a fire exit indicating
that the direction of travel is - right from here

Sign, Colour & Pictogram Description, Uses and Conventions

Used to direct a person to a fire exit indicating
that the direction of travel is - up and left from
here

Used to direct a person to a fire exit indicating
that the direction of travel is - up and right from
here

Used to direct a person to a fire exit indicating
that the direction of travel is - down and right
from here

Used to direct a person to a fire exit indicating
that the direction of travel is - down and left from
here

General:

Example of directional signs indicating a route
that is suitable for Disabled Persons with mobility
problems - leading directly to a fire exit or a
disabled refuge.

Idicating that the direction of travel is - right or
down from here etc.
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Figure 9.59 Blue ‘mandatory’ door signs

Sign, Colour & Pictogram Description, Uses and Conventions

Identifies a Fire Door that is a ‘Self Closing Fire Door’ that MUST
be kept shut and unobstructed at all times

Positioned at eye level on both faces of each leaf of self-closing fire
doors

Note: Door may be signed ‘Fire Door Kept Closed ’

Identifies a Fire Door that MUST be kept shut and unobstructed at
all times

Used on fire doors without a ‘Self Closing’ devices, i.e. Cleaner‘s
Cupboards, Stores and Plant Rooms or Service Ducts

Identifies a ‘Self Closing Fire Door’ that is held open on electro
magnetic devices which MUST be kept clear and unobstructed at
all times. Obstruction may impede the closing of the door or
shutter, which is released on activation of the fire alarm.

Placed at eye level on doors or shutters, which close automatically
in the event of a fire

Keep area clear of obstructions that may impede escape on an
escape door or route

Found on escape routes where onstructions may occur, e.g. on the
external face of a fire exit door so that vehicles do not obstruct

Fire Action Notices – provide information and instruction on what to
do on discovering a fire, or on hearing the fire alarm.

Positioned at fire alarm call points or to accompany fire
extinguishers, etc.

Figure 9.60 Red ‘fi re equipment’ signs and composite ‘fi re action’ signs

Staff fire action notices
are positioned in locations
where it is necessary for staff
to take specific action in case
of fire, e.g. places of public 
entertainment with a two-
staged evacuation procedure.

It is important to identify the
locations of fire extinguishers
in order to facilitate effective
monitoring, i.e. it can be easily
seen that a fire extinguisher is
missing from a particular
location.

The positions of phones that
may be used to report fire
should be indicated and will also
display instructions on how a fire
or other emergency should be
reported.

This sign may be used to
indicate the location of a fire
point. A fire point being an
area where there is a cluster of
emergency equipment, e.g. fire
alarm call point, fire
extinguishers and emergency
telephones.

The positions of fire alarm call
points should be indicated with
this type of sign particularly in
areas where it may be necessary
to identify the location of a
manual alarm call point from
some distance, e.g. in a large
warehouse.

This sign is used to identify the
location of fire blankets which
are normally provided in
kitchens.

The positions of internal fire
hydrants will assist the fire
service locating the necessary
water supplies.

Signs may be provided that give
information relating to the
operation of the extinguisher
and include basic safety
information.

General fire action notices are
provided for all the occupants of
a building and are normally
located adjacent to fire alarm
call points, storey exits or fire
door exits.

Figure 9.58 Green ‘safe condition’ signs

Sign, Colour & Pictogram Description, Uses and Conventions

To identify the Mains Electrical Isolation Switch:

Placed on the outside of cupboards, rooms that contain the
mains isolation switch, often the mains switch will also be
marked

Safety: Care should always be taken when dealing with switch
equipment and lethal electrical voltages

Used to draw attention to a safe condition indicated by
supplementary text when no specific pictogram is suitable

Sign placed on fire exit doors fitted with full width Panic Bars

Door must be opened by applying pressure to the horizontal
bar.

Sign placed on single doors (normally),  fitted with a Push
Pad or Paddle

Door must be opened by applying pressure to the pad
or paddle

To indicate the designated ‘Fire Assembly Point’ at a place
considered as Ultimate Safety from the building being
evacuated
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Item Action Example of 
   time period

Escape routes Check that all escape routes are clear and free from  Daily/weekly
 obstruction and combustion storage.

Fire doors Check fi re doors are in a good state of repair and are not  Daily/weekly
 being compromised by being wedged open.
  Check that the operation of fi re doors that are held open  Monthly
 with automatic mechanisms operate  correctly.

Fire exit doors Check that all doors that are required to open to provide Monthly
 emergency egress operate correctly.

Emergency  Check the signage is in place and has not been obstructed 3 monthly
signage by alterations in the layout of the building or its contents.

Escape lighting Check the operation of the emergency escape lighting. 3 monthly

Training Train staff and visitors to make them aware of their  When necessary 
 responsibilities not to negate the means of escape, for for visitors. On
 example not wedging fi re doors open or blocking fi re exits. induction and
   annually for staff

Competent testing  Establish and manage a system whereby all engineered Annually
and inspection aspects that support the means of escape, e.g. emergency 
 lighting is periodically inspected and tested by demonstrably 
 competent persons.

Control of  Establish and manage a system whereby any work  At all relevant
building works conducted by in-house staff or contractors does not: times

 ➤ Negate the means of escape during the course 
  of the building works
 ➤ Result in breaches of the fi re compartmentation

Table 9.11 Typical actions required to maintain the means of escape

9.5.11 Management actions required to maintain 
means of escape

Persons responsible for fi re safety within buildings will 
need to ensure that the means of escape within their 
area of responsibility is maintained so as to be available 
at the time when it is required.

It is normal for the elements that comprise the 
means of escape of a building to form part of a more 
comprehensive fi re safety management system. A com-
prehensive system will include the competent testing of 
fi re safety systems including systems that detect and 
give warning of fi re.

Table 9.11 outlines those actions that managers and 
responsible persons will need to ensure occur together 
with examples of typical time frames.

9.5.12 Fixed fi re fi ghting systems

Fixed fi re fi ghting systems (FFS) provide active protec-
tion for a building, its contents and occupants. There 

have been some notable incidents where the fi xed fi re 
fi ghting system in a building has been extremely suc-
cessful in controlling and extinguishing a fi re that the fi re 
service has not been able to deal with.

At the design stage architects may consider the 
provision for FFS as a compensatory feature to provide 
additional protection to a large space or vulnerable part 
of a building. FFS are occasionally ‘retro’ fi tted to existing 
buildings to mitigate a historic weakness or reduce the 
perceived fi re risk of a change of use or circumstance.

The benefi ts of providing active FFS include:

➤ Increased size of compartments permitted under the 
Building Regulations

➤ Reduced insurance premiums
➤ High levels of protection for valuable assets, i.e. 

building fabric or contents
➤ Increased life safety.

The question of whether a fi re suppression system such 
as sprinklers should be fi tted will depend on several 
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factors all of which should be identifi ed during the risk 
assessment process. Such factors will include:

➤ Likelihood of the event
➤ Consequences or outcome of the event
➤ Location of the building/s
➤ How accessible the buildings are
➤ Vulnerability to intruders through the perimeter of 

the site
➤ Whether there is public access to the site
➤ How good the security system is
➤ Vulnerability of the construction materials to catch fi re
➤ The space and separation arrangements for waste 

disposal and storage
➤ Previous history of vandalism and arson
➤ The time it takes the fi re and rescue service to reach 

the buildings and fi ght the fi re
➤ The availability of a good water supply for the sys-

tem (sprinklers or other water-based systems).

In order to operate effectively any FFS must be able 
to detect a fi re, activate and then suppress the fi re. 
Systems are available that utilise CO2 or other gas and 
dry powder; these are discussed later. The most com-
mon FFS are:

➤ Automatic water sprinklers
➤ Drencher systems
➤ Flooding and inerting systems
➤ Water mist systems.

These systems are discussed below.

Automatic water sprinklers
Those who are responsible for fi re safety in the work-
place should be aware that the relevant British Standard 
is BS 5306 Part 2: 1990: Fire extinguishing installations 
and equipment on premises.

Automatic water sprinkler systems will provide 
effi cient means of fi re control throughout most parts of a 
building ensuring:

➤ Detection of a fi re at an early stage
➤ Control of fi re growth, fi re spread, heat and smoke 

generation, by delivering water to the seat of the fi re
➤ The provision of a local alarm system operation, 

and confi rmation of the alarm at the central control 
room, and

➤ If appropriately arranged, the transmission of an 
alarm to the fi re service.

Figure 9.61 shows the basic elements of any sprinkler 
system, which are:

Water supplies – normally there should be two inde-
pendent and reliable water supplies for a non-domestic 
sprinkler system. It is usual for a town’s water mains to 
be supported with a purpose built water reservoir/tank 
storage facility on site.

Pipes – pipes are used to move the water from the 
various water supplies to the control valves of the system 
and then onto the range pipes in which are fi tted the 
individual sprinkler heads.

Control valves – the control valves are fi tted between 
the water supply and the range pipes and control the 

Town main

Pressure tank

Control valves

Alarm and monitoring unit

External alarm

Local alarm bell

Network of pipes

Sprinkler heads

FIRE

Figure 9.61 Typical layout of a basic sprinkler system showing the key components
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fl ow of water through the system. Most control valves are 
designed in such a way that a small amount of pressure 
in the range pipes will hold back a greater amount of 
pressure in the supply pipe. This is simply achieved with 
the use of a differential valve which has the range pipe 
side much bigger than the water supply side.

Alarm and monitoring unit – this unit is fi tted 
immediately above the control valve and monitors the 
pressure in both sides of the control valve. An alarm is 
activated if the pressure in either the supply pipes or the 
range pipes drops or a fl ow of water is detected in the 
system, which indicates the operation of a sprinkler head.

Local/external alarm – once the alarm monitor-
ing unit has detected a situation that triggers an alarm 
it may activate a local and external alarm. The local 
alarm which indicates that there is a fl ow in the system 
is commonly achieved by the use of a Pelton wheel 
where a small quantity of water that is fl owing through 
the range pipes is diverted and turns a mechanical bell 
situated near the sprinkler control valve location. The 
alarm can be raised externally through an automatic link 
to a commercial, alarm receiving centre (ARC).

Sprinkler heads – sprinkler heads have two main 
components, the head itself and a fusible link. When a 
head has operated the water from the range pipe hits a 
defl ector plate which causes the water to be sprayed in 
any number of different patterns and/or directions. The 
shape of the head and the size of the hole for the water is 
dependent upon the location of the sprinkler head and fi re 
risk being protected. The most common type of fusible 
link is a glass bulb which is fi lled with a liquid. Each glass 
bulb has a small air bubble to allow for the normal range 
of temperature rises in the atmosphere, i.e. when there 
is a temperature increase the liquid in the glass bulb will 
expand and compress the air bubble. However, when 
there is a signifi cant rise in the temperature within the 
bulb the air bubble will compress as the liquid continues 
to expand and will fracture the glass bulb itself thereby 
allowing water to fl ow and thus operating the entire 
system. Glass bulbs are colour coded in relation to their 
operating temperature, see Table 9.12.

To ensure effective operation, sprinkler heads must 
always be installed in the condition in which they are 
supplied by the manufacturer; they must not be painted 
or decorated in any way. The choice of sprinkler head 
will depend upon:

➤ Sprinkler head pattern
➤ Sprinkler head spacing
➤ Location of thermally sensitive element relative to 

the ceiling
➤ Clearance below the sprinkler
➤ Potential for a shielded fi re to develop.

Types of automatic water sprinkler systems
Wet, dry and alternate – automatic water sprinkler sys-
tems can be designed to be wet, dry or alternate. The 
range pipes of wet systems are always charged with 
water and therefore will provide the most rapid response 
to a fi re. However, wet systems can only be provided in 
locations that are not subjected to freezing temperatures. 
Sprinkler systems in shopping malls and offi ces are typ-
ically wet systems. In contrast a dry system is fi lled with 
pressurised air. Dry systems are therefore appropriate 
where the temperature is likely to fall below freezing, for 
example in multi-storey car parks. The disadvantage of 
a dry system is that there can be a delay in reacting to a 
fi re situation while the air is driven out of the range pipes 
by the advancing water. To minimise this disadvantage an 
alternate system may be used on those occasions where, 
in the winter, the system may be exposed to freezing 
temperatures but in the summer in a temperate climate 
the range pipes can be fi lled and thereby achieve a more 
rapid response time.

Pre-action sprinkler system – this is a combina-
tion of a standard sprinkler system and an independent 
approved system of heat or smoke detectors installed in 
the same area as the sprinklers. Like dry pipe systems 
the pipes are fi lled with air but water is only let into the 
pipes when the detector operates. Pre-action systems 

Figure 9.62 A variety of sprinkler heads in use

Colour Temperature at which
 it will activate ºC

Orange 57

Red 68

Yellow 79

Table 9.12 Colours and operating temperatures of sprink-
ler heads
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are used to prevent accidental discharge of water from 
the sprinkler pipework following mechanical damage.

Domestic sprinklers – the vast majority of fi re 
deaths and injuries happen in the home. Over the last 
15 or so years the thrust for improving fi re safety in the 
home has been centred around the provision of smoke 
detection and although domestic smoke detectors do 
save lives and are absolutely vital to reduce the risk of 
death and injury in the home, it has recently become 
obvious that early warning alone is not suffi cient to 
reduce deaths in the home. The focus now for increasing 
fi re safety in the home is moving towards the provision of 
residential sprinklers.

Although a relatively new development in the UK 
residential sprinklers are more common in America. In 
one town in Arizona, all new homes have been required 
to be fi tted with sprinklers for the last 15 years. As a 
result, residential sprinklers now protect over 40% of the 
dwellings in this town. A recent report showed that in the 
past 15 years there has been:

➤ No fi re deaths
➤ 80% reduction of fi re injuries
➤ 80% reduction in property damage
➤ 95% reduction in water usage for fi re control.

In the UK domestic sprinkler systems should be designed 
and fi tted to comply with BS 9251:2004: Sprinkler sys-
tems for residential and domestic occupancies. These 
must be designed in such a way that they are able to 
cope with the expected size of fi re in the particular 
building.

Drenchers
Drencher systems are installed to protect against radi-
ated heat or to fl ood a high risk process with water for 

guaranteed and rapid suppression. In essence a drencher 
system is a range of pipework that resembles the range 
pipes of a sprinkler system. Drenchers may be either 
open or sealed. Open drenchers are operated simultan-
eously by the opening of the main valve, while the sealed 
type is individually actuated in the same way as a sprink-
ler head. Sealed drenchers differ little from sprinkler 
heads except in the shape of the defl ector plate.

While a sprinkler system protects a building from 
internal fi re, drenchers are located on roofs and over 
windows and external openings to protect the building 
from damage by exposure to a fi re in adjacent premises.

The controlling valves for drencher systems are 
located in accessible positions on or near ground level but 
away from the adjacent fi re risk. The valves are secured 
against unauthorised interference, protected from frost 
and clearly indicated.

Drenchers normally operate on the alternate system, 
and are more economical in the use of water than open 
drenchers, since only those heads that operate are 
required, and the pressure is maintained more effi ciently. 
There are three main types of drencher system:

➤ Roof drenchers
➤ Wall or curtain drenchers
➤ Window drenchers.

Roof drenchers – roof drenchers have a defl ec-
tor rather similar to that of a sprinkler head. From the 
roof ridge they throw a curtain of water upwards which 
then runs down the roof (Fig. 9.63). All parts of the roof 
and any skylights, windows or other openings must be 
protected.

Wall or curtain drenchers – wall or curtain drench-
ers throw water to one side only of the outlet in the 
form of a fl at curtain over those openings or portions 
of a building most likely to admit fi re. A special use for 

Figure 9.63 The operation of a protective roof drencher system

Roof pipework

Feed pipe supply

Water spray
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this type of drencher is on the stage side of a theatre 
proscenium arch to protect the safety curtain.

Window drenchers – as their name implies, window 
drenchers are used to protect window openings. They 
are placed horizontally level with the top of the window 
providing a curtain of water to protect the glass. From 
the tail of the defl ector, a jet is thrown inwards onto the 
glass near the top of the window, while two streams are 
directed at an angle of 45º to the lower corners.

Flooding and inerting systems
Flooding and inerting systems operate by literally fl ood-
ing an area with a particular extinguishing media. These 
systems use a variety of media including dry powder 
and various gases. Extinguishing powder systems have 
a number of advantages to offer in the form of cost, ease 
of maintenance, effi ciency and reliability. Gas fl ooding 
systems commonly use carbon dioxide, nitrogen, argon 
or a combination of these gases.

Typical fl ooding systems will consist of a central 
storage tank or banks of cylinders where gas is stored 
under pressure, and a piping system conveys the gas 
to the point(s) of discharge. Special nozzles are used 
to facilitate the even distribution of the gas. Flooding 
systems can either fl ood a total compartment or building 
or be used to fl ood the immediate area of a fi re risk. 
Release of the fi re-fi ghting medium is either achieved 
manually or automatically. Automatic systems use 
various methods of detection including:

➤ Temperature sensitive wire – where the insulation of 
a wire melts completing a circuit

➤ Heat detectors – which operate at a predetermined 
temperature

➤ Gas-fi lled stainless steel tubing – where a fi re is 
detected through increased pressure in the tube by 
the expansion of the gas

➤ Pressurised plastic tube – which melts releasing its 
pressure and triggering the system.

Small fi xed fl ooding systems are increasingly used in 
kitchen extraction hoods and ducts where they are 
effective in dealing with fi re involving fatty deposits.

Larger systems protect such risks as industrial 
quench tanks as well as a range of risks where fl ammable 
liquids are sprayed, stored or mixed. Flooding and 
inerting systems are fi tted in such locations as:

➤ Computer suites
➤ Archive storage areas
➤ Historic buildings
➤ Electrical switch rooms
➤ Kitchens
➤ Gas turbines.

Figure 9.65 Detail of a fi xed fl ooding system fi tted to a 
kitchen rangeFigure 9.64 A typical layout of a fl ooding system
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The design specifi cation of such systems is often based 
on specialist experience and will usually be governed by 
factors such as the type of fi re, whether the protected 
area is occupied or not, the volume of space to be 
inerted, etc.

Note: halon gases were widely used in fl ooding 
systems because they are extremely effi cient at 
extinguishing fi res by chemically inhibiting fl ame propa-
gation. Two specifi c halons (halon 1211 bromochloro -
difl uoromethane (BCF)) and 1301 bromotrifl uoromethane 
(BTM)) are very effective for many types of fi re. However, 
because of their adverse effects on the depletion of the 
ozone layer, their production was discontinued in 1994 
as a result of the 1987 Montreal Protocol. Halon systems 
can only be specifi ed if they use recycled gases. 
Alternatives are being developed, for example HFC-
227ea fi re suppression agent is considered to be an 

acceptable replacement for halon 1301. HFC-227ea has 
a zero ozone depleting potential, a low global warming 
potential, and a short atmospheric lifetime.

Water mist systems
Fixed water mist systems have begun to be introduced 
in recent years. They can quickly extinguish large fi res in 
enclosed spaces because the heat that is generated by 
the fi re rapidly vaporises the water mist spray droplets 
into steam. However, small fi res that have not yet heated 
an enclosure or are in large open areas cannot be easily 
extinguished by water mist sprays unless the fi re is liter-
ally within the range of the spray.

There are currently about 1000 systems in use in the 
UK that use water mist to fl ood a compartment when 
a fi re breaks out. There is some debate regarding the 
effectiveness of these systems for life safety. In common 
with all fl ood systems these can be fi tted to protect the 
whole compartment or just specifi c fi re risks within the 
compartment. These systems are currently used in both 
domestic and industrial applications often as a compen-
satory feature to enable normal design parameters to be 
increased. There is currently no British Standard for their 
design or application.

An important feature of any fl ooding system 
must be the method by which the system 
is prevented from being operated while the 
space is occupied. In all cases the extinguish-
ing media will harm and may kill the occupants 
of any confi ned space in which it operates. 
Systems are often designed to be oper-
ated when the space they protect is unoc-
cupied. Other systems provide pre-warning 
to occupants or rely on manual operation.

Figure 9.67 High pressure water mist system in operation

Figure 9.66 Typical warning sign to a computer room fi t-
ted with a fl ood system

9.5.13 Portable fi re fi ghting equipment

Fire extinguishers are usually designed to tackle one 
or more classes of fi re. All extinguishers that conform 
to current regulations are coloured red. In order to 
differentiate the specifi c type of extinguisher they display 
a colour coded panel which should be at least 5% of the 
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and therefore creates a quicker knockdown with fewer 
media. AFFF extinguishes the fi re by cooling.

Foam – foam extinguishers again are similar in 
construction to water type extinguishers, the foam 
being expelled from the body of the cylinder by stored 
pressure. The foam is created by the premixed foam 
being aerated through a special attachment at the end of 
the discharge hose. Because the foam is less dense than 
water it fl oats on the burning surfaces of oils and other 
fl ammable liquids. It extinguishes the fi re by smothering, 
i.e. by preventing air getting to the fuel.

Dry powder – dry powder extinguishers are 
constructed as shown in Figure 9.69. The dry powder is 
expelled from the extinguisher by the stored pressure in a 
CO2 cylinder. When the CO2 is operated, the dry powder 
is transformed into a liquid state and discharges through 
the hose to the nozzle. Dry powder extinguishes fi re by 
smothering, i.e. by forming a barrier between the burning 
fuel and the air. It is the only extinguishing media that can 
successfully deal with fl owing fuel fi res.

Carbon dioxide (CO2) – CO2 extinguishers are 
constructed as shown in Figure 9.70. They contain only 
CO2, which has been pressurised to such an extent that 
it is a liquid. When the operating lever is depressed, 
the liquid CO2 moves out through the discharge tube. At 
the end of the tube is a horn which is provided to slow 
the rush of pressurised CO2 and direct it at the fi re. These 
extinguishers work by smothering, i.e. they replace the 
immediate atmosphere of air around a fi re with an inert 
gas that is one that does not support combustion. CO2 
is the only medium that can be used to safety fi ght fi res 

body of the extinguisher. The size of the extinguisher 
provided for any particular location depends upon the 
fi re risk and the persons who may need to use it. There 
are seven basic types extinguishing equipment:

➤ Water
➤ Aqueous fi lm forming foam (AFFF)
➤ Foam
➤ Dry powder
➤ Carbon dioxide
➤ Wet chemical
➤ Fire blanket.

Water – water extinguishers are most commonly found in 
offi ces and other places of work where the combustible 
material is carbonaceous, i.e. wood, paper, plastic, etc. 
Water extinguishes the fi re by cooling. Modern extinguish-
ers are of the stored pressure type where the pressure is 
supplied by a small CO2 cylinder within the extinguisher, 
in much the same way as a soda siphon; alternatively the 
body of the extinguisher can be pressurised. The water is 
applied to the fi re through a discharge hose which allows 
the water to be played on the fi re without having to bod-
ily move the extinguisher backwards and forwards. The 
pressure within the extinguisher is indicated on the neck 
of the cylinder.

AFFF – AFFF extinguishers are almost identical to 
the water type extinguisher apart from the fact that they 
have a foam additive in the water (aqueous fi lm-forming 
foam) that increases the effi ciency of the extinguisher 

Figure 9.68 Pressure gauge on the neck of a water 
extinguisher Figure 9.69 Dry powder extinguisher
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portable fi re extinguishers. Those provided should also 
satisfy legal and insurance requirements.

In general, extinguishers and fi re blankets should be 
positioned at locations where they are conspicuous and 
readily access ible for immediate use.

Extinguishers for general protection should be:

➤ Near stairways
➤ In corridors or landings
➤ Close to exits.

Extinguishers should not be located:

➤ Where a potential fi re might prevent access to them
➤ In concealed positions behind doors, in cupboards 

or deep recesses
➤ In positions where they might cause obstruction to 

exit routes or be damaged by trolleys or vehicles
➤ Over or close to heating appliances
➤ Where they may be subjected to extremes of heat 

or cold
➤ Where they are exposed to wet or damp 

atmospheres.

Extinguishers provided to deal with special fi re risks 
should be sited near to the fi re risk concerned, but not 
so near as to be inaccessible or place the operator in 
undue danger in case of fi re.

Where large undivided fl oor areas necessitate 
positioning appliances away from exits or outer walls, 
they should be installed on escape routes. They should 
be positioned so that it is not necessary to travel more 
than 30 m from a fi re to an extinguisher.

Extinguishers should be mounted on brackets so 
that the carrying handle is 1 m above the fl oor for large 
extinguishers and about 1.5 m for smaller ones. Potentially 
dangerous siting should be avoided. For example, foam 

that involve electrical equipment; however, they have a 
number of disadvantages:

➤ When they operate they are very noisy and as a 
result can distract the operator

➤ They only operate for a limited period; the smaller 
ones may last only 12 seconds

➤ They do not cool the fi re and therefore fi re can easily 
reignite unless the CO2 is periodically reapplied

➤ They do not work in an open area where draughts 
may cause the CO2 to disperse.

Wet chemical – wet chemical fi re extinguishers have 
been developed specifi cally for use on fi res involving 
cooking oils and fats. They are the most effective type 
of extinguisher for this type of fi re risk. The extinguishers 
work by discharging the wet chemical agent, through a 
spray type nozzle, onto the surface of the burning oil or 
fat. The wet chemical agent reacts with the burning oil or 
fat to form a ‘suds-like’ blanket across the fuel surface. 
This ‘suds-like’ blanket extinguishes the fi re by exclud-
ing the air, and by preventing the release of fl ammable 
vapours.

Table 9.13 provides a summary of information relating 
to the various types of extinguishers and media.

Siting of portable extinguishing equipment
Extinguishers should be provided in numbers and sizes 
recommended by BS 5306 – Fire extinguishing instal-
lations and equipment: on premises: Part 3: Code of 
Practice for selection installation and maintenance of 

Figure 9.70 Carbon dioxide extinguisher
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Extinguisher/ medium Best for Danger How it works

Water Panel colour Wood, cloth, paper, plastics,  Do not use on burning fat  Mainly by cooling burning material.
 coal, etc. Fires involving  or oil or on electrical
 solids appliances

Dry powder Panel  Liquids such as grease, fats,  Safe on live electrical  Knocks down fl ames and
colour oil, paint, petrol, etc. but not equipment, does not smothers the fi re.
 on chip or fat pan fi res. penetrate the spaces in 
  equipment easily and the 
  fi re may reignite. Does not 
  cool the fi re very well and 
  care should be taken that 
  the fi re does not reignite

Aqueous fi lm forming  Wood, cloth, paper, plastics,  Do not use on fl ammable  Forms a fi re extinguishing fi lm on
foam (AFFF) Panel  coal, etc. oil fi res the surface of a burning liquid. Has
colour Fires involving solids  a cooling action with a wider
   extinguishing application than water 
 Liquids such as grease, fats,  on solid combustible materials.
 oil, paint, petrol, etc. but not
 on chip or fat pan fi res.

Wet chemical Panel  Cooking oils and fats These extinguishers are The wet chemical agent reacts with
colour  generally not recommended  the burning oil or fat to form a
  for home use ‘suds-like’ blanket across the fuel 
   surface. This ‘suds-like’ blanket 
   extinguishes the fi re by excluding 
   the air, and by preventing the 
   release of fl ammable vapours.

Carbon dioxide CO2  Liquids such as grease, fats,  Do not use on chip or fat.  Vaporising liquid gas which
Panel colour oil paint, petrol, etc. but not This type of extinguisher smothers the fl ames by displacing
 on chip or fat pan fi res. does not cool the fi re very oxygen in the air.
  well and you need to watch 
  that the fi re does not start 
  up again
  
  Fumes from CO2
  extinguishers can be harmful
  if used in confi ned spaces:
  ventilate the area as soon as
  the fi re has been controlled

Fire blanket Fires involving both solids  If the blanket does not  Smothers the fi re.
 and liquids. Particularly good  completely cover the fi re, it
 for small fi res in clothing and  will not be able to extinguish
 for chip and fat pan fi res  the fi re
 provided the blanket 
 completely covers the fi re.

Table 9.13 Summary of the types and uses of portable fi re fi ghting extinguishers
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extinguishers should not be positioned next to molten 
salt baths and water extinguishers should not be sited 
near high voltage equipment. Care should also be taken 
to ensure that a heavy extinguisher does not itself cause 
injuries by being dislodged and falling onto limbs or 
bodies. Extinguishers installed under conditions where 
they are subject to dislodgement should be installed in 
specifi cally designed brackets.

When necessary, the positions of extinguish-
ers should be indicated by signs, and there should be 
a record (conveniently on a plan) of the type, number 
and location of the extinguishers within the building or 
workplace.

In some situations, e.g. in schools or police custody 
suites, extinguishers may need to be provided in 
recesses or secured against unauthorised use.

Managing portable extinguishing equipment
As is the case with all fi re protection systems portable fi re 
fi ghting equipment must be the subject of active monitor-
ing. Persons responsible for fi re safety at work will need 
to ensure that extinguishers are provided, sited, inspected 
and tested in line with the manufacturers’ recommenda-
tions; this must include an annual test and inspection by 
a competent person. In addition, extinguishers should be 
periodically inspected to ensure they are in place, are full 
and in good condition and have indeed been tested by a 
competent person within the relevant period.

9.5.14 Fire detection and alarm systems

It is a requirement of the RRFSO and MHSWR that 
employers have adequate emergency arrangements. For 
employers or occupiers of a building, an essential ele-
ment of ensuring people can safely evacuate is to provide 
appropriate and reasonable arrangements for detecting 
fi re and raising the alarm.

In some cases, for example in small detached offi ces, 
it may well be reasonable to rely solely on the occupiers 
to detect a fi re and raise the alarm to others verbally. In 
this way a reasonable level of safety for the occupants 
could be said to have been achieved. For slightly larger 
premises it may be considered necessary to enhance 
this very basic system with an electrically operated fi re 
alarm that is operated by manual call points.

However, for larger premises or where the owners/
occupiers or responsible persons wish to provide a 
higher level of building, some form of automatic system 
will be utilised. According to Home Offi ce statistics, 67% 
of all fi res in business premises occur at times when the 
buildings are closed, i.e. after 6pm and at weekends.

Installing an automatic system that both detects 
and raises the alarm will signifi cantly increase both life 
and building safety and can bring with it the following 
benefi ts:

➤ Early detection of fi res in unoccupied parts of the 
building, e.g. store and boiler rooms

➤ Early warning to the occupants of a fi re, to enable 
effective escape

➤ The operation of other protective devices, such as:
 ➤  Automatic door closers or stairway pressurisa-

tion systems
 ➤  Closing down ventilating and air conditioning 

plant
 ➤ Bringing fi re control systems into operation

Figure 9.73 Mountings for portable fi re extinguishers

1.5 m

0.75 m

Figure 9.72 Plan drawing of siting of portable extinguish-
ing equipment

35m
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 ➤  Opening ventilators or starting fans for smoke 
control

 ➤ Opening doors or ventilators
 ➤ Operating door release mechanisms, etc.
➤ Early notifi cation to the fi re service, enabling an 

early start to fi re fi ghting operations and reduced fi re 
spread.

9.5.15 Types of automatic fi re detection and 
alarm systems

Fire alarm systems may be installed in buildings to sat-
isfy one, or both, of two principal objectives, namely 
protection of life and protection of property. Table 9.14 
outlines the types available, their primary purpose and in 
which areas of a building they are installed. The standard 
for fi re detection and alarm systems in buildings is con-
tained within BS 5839 Part 1.

BS 5839 uses a system whereby fi re detection and 
alarm systems are categorised according to their operat-
ing method and purpose.

Obviously a system that is intended to provide 
protection for life will have a knock-on effect to the safety 
of the property and vice versa. It must be stressed that 
BS 5839 does not specify what types of systems must 
be used for any particular building. The type of system 
selected and installed will need to be identifi ed as an 
outcome of the fi re risk assessment for the premises as 
required by the RRFSO.

9.5.16 Methods of detection

Manual – systems that allow for the detection of fi re by 
people will be provided with suitable manual call points. 
The call points must:

➤ Be located so that egress cannot be made from a 
fl oor or building without passing one

➤ Be conspicuous
➤ Comply to BS EN 54-11 type A, i.e. be operated by 

a ‘single action’
➤ Be protected from accidental operation.

Table 9.14 Fire detection and alarm systems

Category Type Purpose Where detection system 
   is installed

M Manual systems Provide a means of manually communicating  Small low risk premises
  the presence of a fi re

L The prefi x L indicates fi re detection systems designed for the protection of life

L1 Automatic Earliest possible warning of fi re, so as to  Throughout all areas of the building
  achieve the longest available time for escape

L2 Automatic Early warning of fi re in specifi ed areas of high  Installed only in defi ned parts of the
  fi re hazard level and/or high fi re risk building

L3 Automatic To give a warning of fi re at an early enough  Installed only in defi ned parts
  stage to enable all occupants, other than  of the building
  possibly those in the room of fi re origin, to 
  escape safely

L4 Automatic Providing warning of smoke within escape  Those parts of the escape routes 
  routes comprising circulation areas and 
   circulation spaces

L5 Automatic Location of detectors is designed to satisfy a  Specifi ed protected areas
  specifi c fi re safety objective (other than that of 
  a Category L1, L2, L3 or L4 system)

P The prefi x P indicates those systems that are provided for the protection of property

P1 Automatic To minimise the time between ignition and the  Throughout all areas of the building
  arrival of fi re-fi ghters

P2 Automatic Early warning in areas in which the risk to  In defi ned parts of the building
  property or business continuity from fi re is high
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Automatic – fi re may be detected automatically in a 
variety of ways and apparatus designed for the purpose 
needs to be sensitive to at least one of the particular 
phenomena that are associated with fi re, i.e. the pres-
ence of heat, smoke or fl ame.

Different detection methods may be incorporated 
into the same system so that the most suitable detection 
method can be chosen for any location. In addition to 
their method of operation automatic detectors can be 
classifi ed as being either point detector (i.e. equipment 
that detects a fi re at a particular location or area detectors 
that are capable of detecting a fi re over a wide area).

Some point detectors are designed to have the dual 
function of both detection of fi re and sounding an alarm. 
Traditionally these types of detectors have had a mainly 
domestic application but are increasingly being used for 
workplace fi re alarm systems.

Smoke detectors – the most common form of 
detection is the point smoke detector. There are two 
types of detection unit which are:

➤ Ionisation units. These detect all types of smoke 
that contain small particles, but they respond most 
rapidly to smoke caused by fi res such as a chip 
pan fi re (very sensitive). The detector in these units 
consists of a small amount of radioactive material 
that detects any invisible smoke particles that are 
fl oating in the air. When particles in the smoke are 
detected, the alarm is sent to the panel.

➤ Optical units. These detect all types of smoke, but 
are ideal for smoke with larger particles, such as 
burning furniture. In this unit regular pulses of ultra-
violet light are sent to a detector; if the light is pre-
vented from reaching the detector, the alarm will be 
transmitted to the panel.

Heat detectors – these detectors operate by sensing 
heat in the environment. They operate in two distinct 
ways. Some are designed to operate at a given tempera-
ture whereas others detect the rapid ‘rate of rise’ of tem-
perature that is associated with a developing fi re. They 
are often used in a kitchen area, where smoke detectors 
would continually actuate because of the normal pro-
cesses in a kitchen area.

Beam smoke detectors
Beam smoke detectors are designed to detect the 
obscuration caused by smoke over a wide area, typically 
atria and warehouses. They usually consist of a combined 
transmitter and receiver unit with a remote refl ective elem -
ent, or a separate transmitter/receiver unit. They are nor-
mally positioned high on walls at either side of a moni-
tored area. In this way the system can detect smoke from 
fi res that might occur over a large area. Typically, an infra-
red beam is transmitted along this length. In the event of 
smoke passing through the beam, the receiver measures 
the resultant attenuation.

Aspirating smoke detectors
Aspirating smoke detection systems draw the air from a 
monitored area via pipework to a remote detection unit 
where the air is sampled for the presence of smoke. 
The sampling pipework usually contains predetermined 

Figure 9.74 Proprietary device for protecting a manual 
fi re alarm call point from accidental operation

Figure 9.75 An ionisation smoke detector

Figure 9.76 A typical heat detector
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holes through which the air is drawn. Aspirating smoke 
detection systems are commonly used for applications 
such as laboratories or computer rooms, they can also 
be used to monitor individual computer cabinets for the 
fi rst signs of overheating cables or components.

Linear heat detecting cable (LHDC)
Linear heat detectors comprise heat detecting cables 
which respond to temperature along their length. There 
are two types of cable:

➤ Integrating cable, where heat distribution along 
the length is summed and averaged such that the 
resultant signal given does not necessarily equate to 
the highest temperature at any point on the length

➤ Non-integrating cable, where heat sensed at any 
point along the length will be detected and signalled 
as appropriate.

LHDC is used in a wide variety of applications but is 
particularly suited where there is a harsh environmental 
condition, a physical or hazardous maintenance access 
constraint to the protected area, and/or a requirement 
to cost-effective install detection in close proximity to 
the fi re risk. The main benefi ts of LHDC systems are that 
they are effective in detecting a rise in temperature at any 
point along their length, and can be used in environments 
that may be potentially explosive and therefore require 
the use of intrinsically safe equipment (see Chapter 8).

Flame detectors
Flame detectors operate by recognising the specifi c 
bandwidths of light emitted by a fi re. They are used in 
locations where immediate detection of fi re is needed 
such as petrochemical installations.

A form of fi ltering is normally combined with fl ame 
detectors to ensure that static light emitting sources are 
not mistaken as a fi re. Due to their principle of operation, 
fl ame detectors need a direct line-of-sight with the fi re to 
allow them to detect it. Therefore, it is often necessary 
to train a number of detectors at specifi c areas in order 
to provide for full coverage. Even then, objects, furniture, 
etc., introduced after the detectors have been placed, 
can reduce their detection function. In some cases it is 
possible to utilise building materials to ‘refl ect’ light from 
dead areas onto the detector. However, once a fl ame 
is seen by the detector, operation is virtually instantan-
eous. Therefore, fl ame detectors are particularly useful 
as part of an explosion suppression system.

Figure 9.78 Flame detector

Figure 9.77 Beam detector

9.5.17 Fire panels and zoning

Fire alarm panels comprise control and indicating equip-
ment and perform three principal functions:

➤ Automatically monitor and control fi re detection and 
fi re alarm devices and their power supply

➤ Indicate fi re signals, system faults and locations
➤ Provide a means of manual control to facilitate test-

ing, disabling of devices, triggering and silencing of 
audible warning systems and resetting of the sys-
tem following a fi re signal.

The complexity and type of the control and indicat-
ing required will vary according to the size and type of 
premises.

When small and less complex systems are installed 
they are housed within a single control panel or box. 
In larger multi-building and complex premises it is 
likely that the control equipment will be provided with 
a main fi re panel with repeater panels located within 
each building (many such panels are fi tted at alternative 
points of entry for the fi re service).
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All such systems, including the installation, wiring, 
power supplies, panelling, etc., must comply with the 
requirements contained in each of the parts to BS 5839.

A variety of mechanisms are used to display the 
location of detectors, alarm points, etc. These indicators 
may be via the use of text display, a light emitting indica-
tor or any such alternative approved device. Whichever 
device is used each zone should be indicated in such 
a way as it provides a simple ‘at a glance’ overview of 
all zones, and where fi tted addressable information for 
each detection call point unit. At each panel a clear plan 
indicating the zones that are covered by the particular 
panel should be displayed (see Fig. 9.80).

In a large proportion of buildings a simple evacu -
ation strategy will be adopted and on the operation of 
a manual call point or detection by an automatic fi re 
detector, fi re alarm sounders will provide warning and 
indicate the need for a full evacuation of the building.

Larger more complex buildings may well operate a 
phased evacuation strategy and the evacuation signal, 
as has already been discussed, may be restricted to a 
single fl oor or a limited area within the building. On these 
occasions other areas may be provided with an ‘alert’ 
warning signal.

Zones – to support the above arrangements the 
building will need to be divided into a number of alarm 
zones in such a way that the fi re alarm sounders refl ect 
an operation of a manual call point within that area or a 
detector.

In order to achieve effective zoning the following 
should be considered:

➤ Boundaries of every alarm zone, with the exception of 
external walls, should be fi re resisting (compartment)

➤ Any overlap between signals and alarm zones 
should not result in confusion (which zone has been 
alarmed)

➤ A common alarm signal must be provided into each 
alarm zone for evacuation and a different signal in 
all the zones for an alert signal.

The manual alarm zones may incorporate more than one 
detection zone but the detection zones cannot incorp-
orate more than one alarm zone.Figure 9.79 Typical fi re alarm panel

Figure 9.80 Typical zone plan located adjacent to a fi re panel
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9.5.18 Methods of raising the alarm

In general alarm sounders giving audible signals must be 
appropriate to the circumstances and must not be able 
to be confused with any other alarm.

Research has suggested that persons respond very 
much quicker and more positively to verbal instruc-
tions to evacuate a building. However, alarms are most 
commonly provided by bells, sirens or beeps which may 
vary in tone and pitch.

In those locations where an audible warning is 
insuffi cient, e.g. where there may be persons with 
impaired hearing or in a noisy working environment, the 
fi re warning system should be augmented with a visual 
signal. See Table 9.16 for examples of situations, together 
with appropriate warning arrangements.

The nature and type of audible or other type of 
alarm signals will depend upon the complexity and the 

Use of building Alarm arrangements

Cinemas  Coded message to staff followed 
by a general announcement to 
public to evacuate

Prisons  Discrete alarm to staff on which 
they instigate controlled evacuation 
to secure external location

Hotels  General alarm suffi cient to wake 
sleeping occupants and instigate 
an immediate evacuation

Large offi ce Two-stage general warning to 
blocks  evacuate fl oors affected by fi re and 

warn other fl oors that an evacuation 
may be necessary

Factory production Audible and visual warnings 
line  signal an immediate shut down and 

evacuation

Table 9.16 Examples of various arrangements for raising 
the alarm in case of fi re

Figure 9.82 An example of a combined audible and vis-
ual fi re alarm installed in a potentially noisy workplace

occupancy of a building. For example, in care facili-
ties such as hospitals and residential care homes where 
persons may need assistance to evacuate, the alarm 
system may not necessarily be required to rouse people 
from sleep but to ensure that those who are required to 
assist are alerted. Clearly the audibility requirements will 
vary and traditionally 65 dB(A) is accepted as the minimal 
requirement, although 60 dB(A) may well be acceptable 
in enclosed spaces such as offi ces (not open plan) and 
in stairways.

Where members of the public frequent entertainment 
or shopping facilities where the potential background 
noise from music, etc. is greater than 80 dB(A) the music 
should be capable of being muted when the fi re alarm 
signal is actuated. Where persons need to be alerted 

Figure 9.81 Audible fi re alarm



Fire protection in buildings

231

during periods of sleep (hotels, hostels, etc.) 75 dB(A) at 
the bed head is recommended, to ensure that they are 
adequately warned.

It is important that once the alarm signal has begun 
to sound that it continues until silenced, either due to a 
false alarm (alarm verifi er), or by the fi re service.

9.5.19 Reducing unwanted fi re signals

In order to limit false alarms the owners, occupiers, or 
other responsible person with control over a build-
ing with a fi re-detection and fi re-alarm system should 
ensure that:

➤ The system remains in working order and is properly 
maintained

➤ Faults are dealt with quickly and effi ciently
➤ False alarms are investigated and action taken to 

solve any problem
➤ Activities which may affect the system (for exam-

ple, processes which may produce heat or smoke, 
redecorating or a change in manufacturing pro-
cesses) are controlled

➤ Maintenance or other work is carried out on the sys-
tem only by a competent person

➤ Attitudinal, specifi c advice is sought from:
 ➤  The company that installed the fi re detection 

and fi re alarm system
 ➤ The company that maintains the system
 ➤ Your local fi re and rescue service.

9.5.20 Fire safety systems maintenance and 
testing

In addition to being responsible for daily checks of the 
premises, it is the management’s responsibility to ensure 
that all fi re safety equipment is adequately and routinely 
maintained and tested. The fi re safety of the occupants 
is dependent upon a large number of interrelated fea-
tures. Failure to maintain any one of the fi re safety provi-
sions in effective working order could negate the whole 
fi re safety strategy.

The maintenance of furniture, furnishings, décor and 
equipment is as important for the safety of occupants as 
is the maintenance of fi re safety equipment. Contents 
and equipment affect the likelihood of fi re occurring, its 
development and subsequent events. Diligent attention 
to detail can minimise the risk of fi re.

All fi re safety installations need to be tested individu-
ally, but interdependent fi re safety installations need 
to be tested collectively to demonstrate satisfactory 
interfacing/interlinking, etc.

Arrangements should be made for all services (includ-
ing fi re detection systems, door control mechanisms, 

pressurisation systems, evacuation and fi re fi ghting 
lifts, emergency lighting, standby power systems) to be 
regularly inspected and maintained.

Alterations and modifi cations to an existing installa-
tion should not be carried out without consultation with 
the enforcing authority and, where possible, the original 
system designer or installer (or other qualifi ed persons). 
This is particularly important where systems are combined 
and depend upon a sequence of control events.

9.5.21 Fire service access and facilities

The Building Regulations 2000 require that buildings are 
designed and constructed so as to provide reasonable 
facilities to assist fi re fi ghters in the protection of life and 
to enable reasonable access for a fi re appliance.

In order to achieve reasonable access for fi re 
appliances and reasonable assistance for fi re fi ghters it 
is necessary for a building to be provided with:

➤ Suffi cient vehicle access
➤ Suffi cient internal access
➤ Suffi cient fi re mains
➤ Adequate means of venting heat and smoke from 

basements
➤ Adequate means for isolating services.

Suffi cient vehicle access
As a general rule, the larger the building the more access 
is required for fi re service vehicles. For small buildings it 
is normally suffi cient for the service to have access just to 
one face of the building. However, larger buildings require 
clear access to more than one side of the building. There 
are two types of vehicles that may require suffi cient 

Figure 9.83 Fire service access road
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access to a building, i.e. high reach (aerial) appliances 
(e.g. turntable ladders) and normal pumping appliances.

For buildings fi tted with protected shafts and internal 
fi re mains (see below) access for pumping appliances 
must be available near the inlets of the mains.

Fire appliances are not standardised in the UK; 
the widths, lengths and weights of fi re appliances vary 
from fi re authority to fi re authority therefore the local 
building authority will normally inform planners of the 
exact dimensions that may be required. In terms of load-
bearing capacity it is normally considered that roadways 
capable of supporting 12.5 tonnes per axle are suffi cient.

Typical fi re service vehicle route specifi cation of a 
local authority will include dimensions for:

➤ The width of the road between kerbs
➤ The minimum width of gateways
➤ The minimum turning circle between kerbs and walls
➤ Minimum height clearance.

Table 9.17 provides details of the requirements for 
access according to specifi c building size and gives 
some typical dimensions.

When assessing the suitability of access for fi re 
service vehicles, the fi re exits and assembly points for 
the building should also be taken into account, since 
people using these routes can impede fi re service 
access. Assembly points should be located suffi ciently 
far from the premises to minimise interference with the 
fi re service or danger from falling debris.

The indiscriminate parking of cars and other vehicles 
using the site can seriously obstruct fi re service access 
roads and gates leading to the building. Control and 
enforcement of parking restrictions can prove diffi cult, 
but notices giving clear instructions regarding parking 
should be in place.

Suffi cient internal access
In low rise buildings without deep basements fi re fi ght-
ers are able to gain reasonable access within the build-
ing by a combination of their own ladders and other 
access equipment. In other buildings it is necessary to 
provide additional internal facilities to enable fi re fi ghters 
to safely and quickly reach the scene of a fi re in order to 
suppress it.

These additional facilities include fi re fi ghting lifts, 
stairs and lobbies. It is obviously necessary to protect 
these facilities from a fi re in the building and they are 
therefore contained within a ‘protected shaft’. The plan 
in Figure 9.85 illustrates a typical layout of a protected 
fi re fi ghting shaft.

One or more fi re fi ghting shafts are required for 
buildings that have:

➤ A fl oor level above 18 metres or a basement below 
10 metres

Figure 9.84 A high reach hydraulic platform (HP)

Minimum clearance/ Pump High reach 
capacities  (TL HP)

Road width between kerbs (m)  3.7  3.7

Width between gateways (m)  3.1  3.1

Turning circle between kerbs (m) 16.8 26.0

Turning circle between walls (m) 19.2 29.0

Clearance height (m)  4.0  3.7

Carrying capacity (tones) 12.5 17.0

Table 9.17 Summary of clearances for pumps and high 
reach appliances

Figure 9.85 Typical layout of a fi re fi ghting shaft contain-
ing a fi re fi ghting lift

firefighting stairs

self-closing
fire doors

firefighting lobby

firefighting
lift in

lift shaft
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valves positioned at ground fl oor level. Every landing in 
the building has an outlet valve, sometimes located in 
a cupboard. Dry rising mains rely solely on the ability 
of fi re service pumps and hoses to pump water up the 
building. This limits the use of dry rising mains to a 
maximum height of 50 metres.

Foam mains – in some instances large underground 
boiler rooms with fl ammable oil storage are fi tted with 
dry mains that facilitate the application of fi re fi ghting 
foam from a fi re service pumping appliance. The foam 
main allows fi re fi ghters to apply premix foam, which 
is aerated and applied at the seat of the fi re, from the 
outside of the building.

Wet rising mains – where a rising main is required 
to be used for fi re service at a height above 50 metres, it 
is necessary to provide wet risers. Wet risers are similar 
to dry risers apart from that they are constantly charged 
with a water supply from a source that is able to provide 
water at a suffi cient pressure to reach the required 
height.

Falling mains – falling mains are identical to rising 
mains apart from the fact that they serve fl oors below 
the normal level of access. Falling mains are used for 
extensive basement areas.

Figure 9.86 Buildings in which fi re fi ghting shafts should be provided

BUILDINGS IN WHICH FIREFIGHTING SHAFTS SHOULD BE PROVIDED;
SHOWING WHICH STOREYS NEED TO BE SERVED

The upper storey(s) in
Purpose Groups 4, 6 & 7a
buildings with a storey of
900m2 or more which is

moe than 7.5m above fire
service vehicle access level

The basement storeys in any building with
2 or more basements each exceeding 900 m2

Fire service
vehicle access
level

Fire service vehicle
access level

A
B

B & C Firefighting shafts need not include a firefighting lift

A Firefighting shafts should include firefighting lift(s)

7.5m

The upper storeys
in any building
with a storey more
than 18m above
fire service vehicle
access level

Note: Height excludes any top storey(s) consisting exclusively of plant rooms.

The basement
storeys in any
building with a
basement more
than 10m below
fire service vehicle
access level

➤ A fl oor above 7.5 metres if it is used as a:
 ➤ Shop, or commercial building
 ➤ Public assembly or recreational building
 ➤  Any storage or other non-residential building 

that is not sprinklered
➤ Two or more basements of over 900 m2.

It should be noted that the outlets from the fi re mains 
should be located within the protected fi re fi ghting shaft 
to enable fi re fi ghters to connect their equipment to the 
fi re main in the relative safety of the protected shaft.

A fi re fi ghting lift is required if the building has a fl oor 
more than 18 m above, or more than 10 m below, the fi re 
service vehicle access level.

Suffi cient fi re mains
Fire mains should be provided in all buildings that 
require a fi re fi ghting shaft.

Dry rising mains – as the name suggests all dry 
water mains are fi tted vertically within a building. They 
are operated exclusively by the fi re service who when 
neces sary will ‘charge’ the dry mains with water via inlet 
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Hose reels – in some larger buildings it is consid-
ered advantageous to provide wet rising mains that are 
fi tted with fi re fi ghting hose reels. These are provided 
to be used by both the occupants of the building and 
fi re service personnel. In reality standard fi re service 
operations generally ignore fi xed fi re fi ghting hose reels 
in buildings and connect their own equipment to rising 
mains. However, the provision of hose reels does ensure 
that water for fi re fi ghting is available in greater quanti-
ties than portable fi re extinguishers.

Water ring mains and hydrants – in certain 
situations, for example, in remote rural areas or high risk 
industrial premises the normal water supplied can be 
augmented with a water ring main which has standard 
fi re hydrant outlets.

Such outlets must remain unobstructed to ensure 
that the fi re and rescue service can make use of them.

Figure 9.90 shows the layout of a building with a dry 
riser, foam main and hose reels.

Adequate means of venting heat and smoke from 
basements
The build-up of heat and smoke from a fi re in a base-
ment can seriously impede fi re fi ghting due to:

➤ A layer of smoke and heat within the basement 
which fi re fi ghters need to penetrate before attack-
ing the fi re and

➤ The chimney effect of openings in basements which 
funnels the products of combustion through the nor-
mal means of access and egress from a basement.

In order to facilitate fi re fi ghting in basements, all base-
ments that are over 200 m2 and have a fl oor level 3 metres Figure 9.88 Dry riser outlet

Figure 9.87 Dry riser inlet

Figure 9.89 Fire hydrant indicator plate
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or more below ground level must be provided with smoke 
outlets. Smoke outlets can be either natural or mechani-
cal. Figure 9.91 shows two ways of achieving natural ven-
tilation from a basement.

If mechanical ventilation is provided for a basement 
it must be robust enough to continue to function under 
fi re conditions therefore a mechanical system will only 
be considered as suffi cient if:

➤ The basement is fi tted with a sprinkler system
➤ The system is capable of achieving 10 changes of 

air per hour
➤ The system can handle gases at temperatures of 

300ºC for at least 1 hour.

Adequate means for isolating services
Fire fi ghters’ switches for luminous tube signs, etc. – 
isolations or cut-off switches to protect fi re fi ghters must 
be provided for luminous tube signs or other similar 

equipment designed to work at voltages in excess of 
1000 volts AC or 1500 volts DC if measured between 
any two conductors or 600 volts AC or 900 volts DC if 
measured between a conductor and earth.

The cut-off switch must be positioned and coloured 
or marked to ensure that it is readily recognisable by 
and accessible to fi re fi ghters. The local fi re and rescue 
authority and the Institution of Electrical Engineers 
provide information on such colouring and positioning.

Gas and other service isolations – many organisa-
tions produce documentation relating to the positioning 
and mechanisms of isolation for a variety of services and 
processes to assist fi re fi ghters on arrival. Typically these 
documents consist of fl oor plans, schematic diagrams 
and manufacturers’ guidance documents (when available). 
On larger sites arrangements are also made for engineer-
ing staff to be on hand to assist the fi re fi ghters to identify 
and make safe services and systems to minimise the risks 
to the themselves and those they may be rescuing.

Figure 9.90 Cross-section of a multi-storey building with fi xed installations

Landing valve

Dry riser

Hose reel

Connected to building
water supply

Foam inlet

Foam nozzle

Oil-fired heating appliance

Dry riser inlet

Less than
50m
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9.6 Case study

The Summerland leisure complex opened in 1971 and 
was the largest on the Isle of Man. The Summerland 
‘family fun centre’ housed sports facilities and entertain-
ment venues with the associated retail and food prepar-
ation areas.

It was a very large, chiefl y single storey building 
which was considered to be ‘state of the art’ in terms 
of innovative use of building materials. The building 
also had an advanced controlled internal climate. Novel 
construction techniques had been used, including the 
use of new plastic materials throughout the building. In 
order to make the best use of borrowed light combined 

external
wall

external
wall

fire-resisting
construction

GROUND FLOOR

BASEMENT BASEMENT

basement outlet
with break-out or

openable cover
GROUND FLOOR

stallboard
outlet with

grill or
removable

cover

Figure 9.91 Ventilation of a basement by stall board or pavement lights.

with some degree of heat insulation the roof had been 
built of a new Perspex-type material. At that time this 
novel approach to construction would not have been 
permitted for buildings on the mainland.

On 2 August 1973, a fi re started in a public 
area where smoking was permitted. The fi re quickly 
developed and spread through the building due to a 
number of factors including the amount of combustible 
material used in its construction and breaches in the fi re 
compartmentation by ventilation shafts, which were not 
fi tted with the required fi re stopping, passing through 
compartment walls. It quickly spread through vents 
which were not properly fi re proofed. The fi re investi-
gation concluded that the fi re possibly started from 
cigarettes.

When the fi re reached the plastic roof of the complex 
it melted quickly releasing highly toxic smoke into the 
building and the surrounding area. The roof soon suffered 
a catastrophic failure and collapsed thereby increas-
ing the oxygen available for the fi re and increasing its 
intensity.

The situation was made worse by the failure of 
power supplies to safety critical control systems. There 
was no effective back-up power supply, and inadequate 
ventilation to allow the occupants to escape.

There were 51 fatalities and over 80 casualties as a 
result of the fi re. Some casualties occurred as a result of 
being trampled by persons trying to escape the rapidly 
developing fi re while using inadequate means of escape.

An offi cial inquiry after the disaster introduced new 
fi re regulations for the construction industry. Summerland 
was rebuilt in 1978, and was demolished in 2004.

Figure 9.92 Fire fi ghters switch



Fire protection in buildings

237

9.7 Example questions for Chapter 9

1. (a)  Outline the function ‘fi re resisting 
compartmentation’ as it relates to fi re 

  safety within buildings (8)
 (b)  Identify THREE ways in which fi re may 
  spread from one compartment to another. (6)
 (c)  Discuss THREE methods that may be used 

to ensure that the integrity of fi re resisting 
  compartments is maintained. (6)
2. (a)  List the types of fi re extinguisher identifying 

their individual colour code and what class 
  of fi re they are used to extinguish. (6)
 (b)  Identify the most important location for fi re 
  extinguishers on a fi re escape route. (2)
3. Automatic fi re detectors are an important part 
 of a building’s fi re protection system:
 (a)  Identify TWO common types of detector 
  and explain how they work. (6)
 (b)  Give an appropriate siting position for both 
  types you have identifi ed. (2)

4. Explain the term ‘density factor’ and discuss 
the role this factor has when planning the means 

 of escape from the building. (8)
5. Identify the components of a water sprinkler 

fi xed fi re fi ghting system and give an example 
of the type of premises in which it can be 

 appropriately installed. (8)
6. (a)  Outline the key principles for the provision 
  of a fi re alarm system. (6)
 (b)  What is a category M type fi re alarm 
  system? (2)
7. As part of your workplace risk assessment, 

internal self-closing fi re doors should be 
inspected to ensure their adequacy. Outline 

 what should be examined. (8)
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 Appendix 9.1 Classifi cation of purpose groups

Title Group Purpose for which the building or compartment of a building is intended 
  to be used

Residential*  2(a) Hospital, home, school or other similar establishment used as living accommodation 
(institutional)  for, or for the treatment, care or maintenance of, persons suffering from disabilities 
  due to illness or old age or other physical or mental incapacity, or under the age of 
  fi ve years, or place of lawful detention, where such persons sleep on the premises.

(Other) 2(b)  Hotel, boarding house, residential college, hall of residence, hostel, and any other 
residential purpose not described above.

Offi ce 3  Offi ces or premises used for the purpose of administration, clerical work (including 
writing, bookkeeping, sorting papers, fi ling, typing, duplicating, machine calculating, 
drawing and the editorial preparation of matter for publication, police and fi re 
service work), handling money (including banking and building society work), and 
communications (including postal, telegraph and radio communications) or radio, 
television, fi lm, audio or video recording, or performance (not open to the public) and 
their control.

Shop and  4 Shops or premises used for a retail trade or business (including the sale to members 
commercial   of the public of food or drink for immediate consumption and retail by auction, self-

selection and over-the-counter wholesale trading, the business of lending books 
or periodicals for gain and the business of a barber or hairdresser) and premises to 
which the public is invited to deliver or collect goods in connection with their hire, 
repair or other treatment, or (except in the case of repair of motor vehicles) where they 
themselves may carry out such repairs or other treatments.

Assembly and  5 Place of assembly, entertainment or recreation: including bingo halls, broadcasting, 
recreation   recording and fi lm studios open to the public, casinos, dance halls; entertainment, 

conference, exhibition and leisure centres; funfairs and amusement arcades; 
museums and art galleries; non-residential clubs, theatres, cinemas and concert halls; 
educational establishments, dancing schools, gymnasia, swimming pool buildings, 
riding schools, skating rinks, sports pavilions, sports stadia; law courts; churches and 
other buildings of worship, crematoria; libraries open to the public, non-residential day 
centres, clinics, health centres and surgeries; passenger stations and terminals for air, 
rail, road or sea travel; public toilets; zoos and menageries.

Industrial 6  Factories and other premises used for manufacturing, altering, repairing, cleaning, 
washing, breaking-up, adapting or processing any article; generating power or 
slaughtering livestock.

Storage and other  7(a) Place for the storage or deposit of goods or materials (other than described under 7(b)) 
non-residential �  and any building not within any of the purpose groups 1 to 6.

 7(b)  Car parks designed to admit and accommodate only cars, motorcycles and 
passenger or light goods vehicles weighing no more than 2500 kg gross.
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 Appendix 9.2 Limitations on travel distance

Maximum travel distance (1) where travel is possible in:

Purpose  Use of the premises or part of the premises One direction  More than one
group  only (m) direction (m)

2(a) Institutional (2)  9  18

2(b) Other residential
 (a) in bedrooms (3)  9  18
 (b) in bedroom corridors  9  35
 (c) elsewhere 18  35

3 Offi ce 18  45

4 Shop and commercial (4) 18(5)  45

5 Assembly and recreation
 (a) buildings primarily for disabled people except schools  9  18
 (b) schools 18  45
 (c) areas with seating in rows 15  32
 (d) elsewhere 18  45

6 Industrial (6) 25  45

7 Storage and other non-residential (6) 25  45

2–7 Place of special fi re hazard (7)  9(8)  18(8)

2–7 Plant room or rooftop plant:
 (a) distance within the room  9  35
 (b) escape route not in open air (overall travel distance) 18  45
 (c) escape route in open air (overall travel distance) 60 100
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The safety of people in the event of a fi re in buildings is 
dependent on having emergency procedures that make 
full use of the fi re safety design features of the build-
ing and take account of the behaviour of the occupants 
when faced with an emergency situation.

Earlier chapters have covered the design of buildings 
and this chapter examines how people perceive and react 
to the danger of fi re. Only by understanding how people 
may respond to a fi re can effective emergency procedures 
be developed and implemented that overcome human 
behavioural problems.

The aim of devising effective emergency procedures 
is to ensure that the occupants of a building are never 
exposed to fi re effl uent or heat or that, if they are, any 
such exposure does not signifi cantly impede or prevent 
their escape and does not result in people experiencing 
or developing serious ill-health effects.

10.1 Perception and behaviour of people 
in the event of a fi re

Fire safety in building design is aimed at providing a 
safe environment for occupants while inside the 
building. Provision is also made for a safe means of 
escape for all occupants since a fi re emergency usu-
ally involves evacuation to a place of safety. Obviously 
the effectiveness of the means of escape that is 
provided in any building is reliant upon how they 
are used at the time of an emergency by individual 
occupants.

The way an individual occupant of a building will 
behave to a fi re danger is complex. The psychologi-
cal response of each person is based on their percep-
tion of the situation they fi nd themselves in. In order 
to understand how people perceive the danger of fi re 
it is necessary to consider the principles of sensory 
perception.

When a person has become aware of an emergency 
they may react, for example, by spending time thinking 
about what they should do or by starting to move. This 
decision will be based upon how seriously they see 
the risk and how much time they think they may have 
to evacuate. It can be seen that individual perception is 
therefore critical to overall escape time.

10.1.1 Principles of sensory perception

The way in which people perceive risk is dictated by indi-
vidual attitudes, skills, training, experience, personality, 
memory and their ability to process sensory information; 
it is the process by which we detect and interpret, i.e. 
recognise information from our environment.

10 Safety of people in 
the event of a fi re

This chapter discusses the following key 
elements:

➤ Perception and behaviour of people in the 
event of a fi re

➤ The measures needed to overcome behav-
ioural problems and ensure safe evacuation 
of people in the event of a fi re

➤ Emergency evacuation procedures
➤ Assisting disabled people to escape.
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Detection – is the process of receiving information 
from the outside world. The detection process involves 
all the sense organs:

➤ Eyes for gathering visual information
➤ Ears for sensing vibrations in the air, including 

sound
➤ The nose and tongue are sensitive to certain chem-

ical stimuli
➤ Skin responds to pressure, temperature changes 

and various stimuli related to pain
➤ The skeletal structure receptors in our joints, ten-

dons and muscles are sensitive to body movement 
and position.

Interpretation  – takes place in the brain. The sense 
organs send messages to the brain by converting stimuli 
from the outside world into nervous impulses.

The brain organises the nervous impulses and inter-
prets these as recognisable information about our surround-
ings such as people, places and events. Recognition and 
subsequent behavioural responses to what has been 
perceived is affected by internal factors such as the 
experience and emotional state of the individual. External 
factors such as time or money constraints will also have 
a signifi cant impact on how individuals may interpret 
information received from their senses.

In order to be able to ‘recognise’ a situation or 
object from data received from the senses, the brain will 
attempt to match a set of data to a previous pattern. For 
example, a child will learn the look, behaviour, smell and 
feel of a dog and subsequently interpret anything that 
looks, behaves, smells or feels like a dog as a dog.

Perception vs reality
Perception varies with individuals, who can interpret 
sensory data in a number of ways.

The illusion shown in Figure 10.2 is not an inaccurate 
perception: it is a demonstration of how one perception 
can be inconsistent with another perception. Recognition 
of the saxophone player is just as valid as recognition of 
the young woman. Both are as real and accurate as one 
another. This example also demonstrates that perception 
is an active process; humans constantly interpret sensory 
data to produce recognisable objects and events.

The problems associated with individual perception 
of reality can be further understood by considering the 
following key principles in recognition:

➤ There is a tendency to perceive things as com-
plete, fi lling in the gaps in order to get an overall 
impression

➤ There is a tendency to perceive objects as constant 
in size, shape, colour, and other qualities

➤ Sometimes an object that is constant is perceived 
as variable, for example one moment there appears 
to be a single object, the next there appears to be 
more than one.

It is quite unusual for a person to have experience of 
a real fi re or emergency that warrants an immediate 
evacuation of a building. The normal experience is 
that of a ‘false alarm’ therefore it is perfectly under-
standable that people, in general, do not perceive a 
serious personal threat when they hear a fi re alarm in a 
building. There have been instances in fatal fi res when 
individuals have failed to perceive the risk of a small 
fi re because the rapid growth and movement of a fi re 
is outside their previous experience and therefore they 
fail to recognise the magnitude of the risk. If a person 
underestimates the level of the risk in a fi re emergency, 
they are likely to delay evacuation and thereby increase 
the risk.

Figure 10.1 Interpreting information Figure 10.2 Perception can differ
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10.1.2 The time required for escape

As discussed in Chapter 9, evacuation can be seen as 
having four distinct phases:

Phase 1 – alert time from fi re initiation to detection/
recognition

Phase 2 – pre-movement time taken by behaviour that 
diverts an individual from the escape route/s

Phase 3 – travel time to physically get to an exit
Phase 4 – fl ow time, i.e. how long it takes for the occu-

pants to move through the various stages of the 
escape route. Doorways are invariably the least effi -
cient element with the longest fl ow time and restric-
tion on the route.

The evacuation time is totally dependent upon the 
occupants responding to the fi re evacuation warning. 
Once the occupants of a building have been warned of 
the danger of fi re, there is always a delay when a number 
of initial behaviours can occur before they begin to travel 
to the exits.

Whereas Approved Document B to the Building 
Regulations provides guidance on the calculation of fl ow 
rates for exit routes, the British Standards Published 
Document (PD7974 Part 6 2004) – Human factors: life 
safety strategies – Occupant evacuation, behaviour 
and condition, provides detailed information relating to 
phases 2 and 3 of evacuation, i.e. ‘pre-movement and 
travel time’.

When devising a fi re evacuation procedure it 
is useful to consider these two phases of human 
behaviour. In addition, it is important to understand that 
there are interactions between pre-movement and travel 
behaviours for all individual occupants that also impact 
upon the overall evacuation time.

Evacuation time has two phases:

1) Pre-movement time – the time between 
recognition and response. This is the time 
between when the occupants become 
aware of the emergency and when they 
begin to move towards the exits.

In many situations the longest part 
of the total evacuation time is taken 
up with this fi rst phase. It is diffi cult 
to quantify as it is dependent on the 
complexities of Human Behaviour.

2) Travel time – the time required for the 
occupants to travel to a place of safety.

BSI PD 7974-6:2004 p. 2

Pre-movement behaviours
Pre-movement behaviours comprise the recognition 
by an individual of a fi re emergency and their initial 
response to the situation they have perceived. Recogni-
tion that there is a high level of risk acts as a powerful 
incentive to respond by deciding to evacuate.

During the pre-movement phase occupants will be 
carrying out their normal activities at the same time as 
receiving and processing information about the develop-
ing emergency situation. In this phase the normal activity 
of occupants may be active or inactive.

Once the perception process has been completed 
individuals will make decisions about how they may 
respond to the information received. Depending upon 
the perception of risk, occupants of buildings will often 
embark on activities which do not involve movement 

Phase 1

alert

time from fire
initiation to
detection/
recognition

Phase 3

travel time

to physically get to
an exit

Phase 4

flow time

time taken to
move through the
various stages of
the escape route.

Phase 2

pre-movement

time taken by
behaviour that

diverts an
individual from the

escape route(s)

Time

Figure 10.3 Four phases of evacuation
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to the escape routes. Examples of pre-movement 
behaviours are:

➤ Completing the activity being undertaken
➤ Trying to verify reality or importance of the warning
➤ Investigation, e.g. to determine source
➤ Safety activities, e.g. stopping machinery
➤ Security activities, locking tills
➤ Alerting others

➤ Gathering together others, e.g. children
➤ Fire fi ghting
➤ Collecting personal belongings.

Well understood and rehearsed emergency evacu-
ation procedures help individuals maximise their recogni-
tion of the fi re danger and reduce any of the above, 
possibly unnecessary and irrelevant, pre-movement 
behaviours.

Travel behaviours
If people perceive the building as unsafe then the nor-
mal response is to leave a building as soon as possible. 
Whether the decision to evacuate is delayed or taken 
as soon as possible, once it has been made, individual 
occupants will begin to travel through the escape routes. 
Their behaviour in this phase of evacuation is then infl u-
enced by such factors as:

➤ Their role
➤ The number of people in the building
➤ Their distribution within the building at different times
➤ Their familiarity with the building
➤ Their familiarity with the route
➤ The characteristics of the occupants and the building.

Table 10.1 provides some examples of how these 
factors or ‘travel time determinants’ can infl uence the 
travel times of people with various roles.

Figure 10.4 Pre-movement behaviours affected by the 
job in hand

Travel time determinant Example

Role of the individual  Those with responsibility for others during a fi re, such as parents, elder siblings, nurses, teachers, etc., 
will delay their evacuation to ensure those they are responsible for are ready and able to escape.

 Others will have follower relationships and affi liations with such leaders.

Number and distribution  If there are a large number of people in the building, the travel time will be dependent on the maximum 
of occupants fl ow capacity of the escape routes.
 This is particularly relevant at times where the distribution of people in the building is concentrated in 
 certain areas, such as a canteen where there may be normal circulation problems.
 Crowd fl ow can cause danger and prohibit safe escape but the fl ow can be modifi ed by emergency 
 evacuation messages.

Familiarity with the  People nearest to a familiar entrance route typically leave by that entrance. Familiarity means that even 
escape route when this route is not close, there is a tendency to return to it and use it as the escape route.
 Regular use of a fi re exit route has a strong infl uence on people’s inclination to leave by that fi re exit in 
 an emergency.
 ‘Emergency Exit Only’ signs, far from encouraging use of an exit in an emergency, may have a 
 detrimental rather than positive effect on travel times. It reduces people’s familiarity with the route and 
 reduces their inclination to move towards it in an emergency.

The characteristics of the People who are wide awake, fi t and mentally alert have the potential to escape quickly whereas others 
occupants and the building who may be less fi t or alert will take longer to escape.
 In some cases individuals may be unconscious or non-ambulant in which case they will need extra 
 consideration when planning emergency evacuation procedures.
 In the case of secure accommodation, e.g. detention centres and prisons, the occupants of a building 
 may wish to leave faster than the emergency procedure allows.

Table 10.1 The characteristics of the occupants and the building interact and together determine the time required to escape
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10.1.3 Characteristics of people infl uencing safe 
evacuation

How the occupants of a building may react during both 
the pre-movement and travel time phases of evacu-
ation are infl uenced by the characteristics of the peo-
ple involved. When designing the means of escape from 
a building it is vital to take into account the number of 
occupants in a building, together with their density and 
distribution throughout the building.

However, in addition to these ‘occupancy factors’ 
there are a number of other important aspects that 
infl uence people’s behavior at the time of a fi re emergency 
in a building, which must be considered when developing 
and managing an emergency evacuation procedure, 
including:

➤ Sensory condition
➤ Physical condition
➤ State of conciseness
➤ Initial reactions
➤ Stakeholding
➤ Fire and/or heat in the building
➤ Building design features.

Sensory condition
When considering the development and management of 
emergency evacuation procedures it is often assumed 

that the full range of senses is available to the full range 
of occupants of a building. Most fi re warning systems 
rely on an audible warning to initiate evacuation. Once 
evacuation has been initiated, most exit routes are indi-
cated by visual signs (e.g. a pictograph of a fi re exit) and 
instructions (e.g. push bar to open).

It follows that a sensory disabled person may have 
diffi culties not only in perceiving the risk associated with 
a fi re in a building but may not hear the audible evacu-
ation warning or be able to recognise the way out. It is 
therefore essential to identify the special needs of any 
disabled employees when planning your fi re safety 
arrangements and evacuation procedures, for example 
those with sensory impairments:

➤ People with hearing impairment may not have a 
clear perception of some types of conventional 
(audible) warning signals

➤ People with visual impairment may require assist-
ance with moving away from affected areas and 
locating the designated place of safety.

It is also worthy of note that recent surveys suggest that 
fewer than 10% of those people suffering with visual 
impairment can read Braille.

Physical condition
Evacuation studies have been carried out which sug-
gest a general guide to the number of people who might 
require special assistance in an evacuation. Studies 
have concluded that, on average, some 3% of people in 
such buildings cannot or should not evacuate using mul-
tiple fl ights of stairs. Similarly it should be assumed that 
3% of the members of a large public crowd may require 

Figure 10.5 Buildings should be designed to facilitate 
human understanding of their role and function Figure 10.7 Sign for people with visual impairment

Figure 10.6 Sign for people with hearing impairment
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assistance to use the means of escape provided for the 
able bodied.

Figure 10.8 includes individuals who may be affected 
by disabilities that are not readily apparent to the onlooker, 
for example some psychological disorders or phobias can 
affect an individual’s ability to effectively use the means 
of escape which are provided for general use. Although 
most people within this group may be perfectly capable 
of using, for example, an external staircase, they should 
ideally evacuate following, not among, other evacuees.

The empirical evidence suggests that less than 1% 
of the generally active population, outside institutions, 
use movement aids such as wheelchairs, walking frames, 
crutches, etc., and some of this group are able to use 
stairs unassisted, but at a reduced speed.

With the introduction (as a result of the DDA) of 
the duties placed on persons who control access to 
buildings to provide access for those with disabilities, the 
numbers of people using movement aids in workplaces 
may be expected to increase.

State of consciousness
An important aspect that affects individual survival from 
a fi re situation is the time delay between discovery of a 
fi re and people beginning to evacuate. In the best cases 
persons who need to evacuate a building will be awake 
and alert at the time they are required to react to a fi re or 
an alarm.

In many fatal fi res it is a fact the people are not fully 
conscious for a number of reasons, including:

➤ Being asleep
➤ Being under the infl uence of alcohol or recreational 

drugs
➤ Suffering from a condition that results in confusion
➤ Being under the infl uence of medication.

Where it is known or can be reasonably foreseen that 
persons requiring to escape a building in case of fi re 
may have a reduced state of consciousness, considera-
tion must be given to increasing the standard of means 
of escape, including the provision of adequate detection 
and warning systems that ensure early warning is given 
to occupants.

Staff evacuation procedures must also be taken into 
account, especially when dealing with occupancies such 
as residential care premises, where total evacuation may 
be inappropriate.

Initial reaction
Research has shown that the average time to react to 
the alarm (i.e. start to move) is normally approximately 
30 seconds. However, there are occasions where the 
time taken to initially react to a fi re or alarm has been 
greatly extended, for example:

➤ In hotels where people may be asleep
➤ In offi ces where people may be engaged with fi nish-

ing a particular piece of work
➤ In sports halls where people may be changing or 

engaged in a sporting activity

Enquiries into disasters such as the Summerland fi re 
and the Bradford City Football Club fi re indicate that 

Figure 10.8 Evacuation chair in use
Figure 10.9 Alcohol affects people’s reaction to 
emergencies
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the time between the fi re starting and people beginning 
to evacuate was considerably longer than 30 seconds. 
The enquiries suggest that early and informative warning 
of the public is an absolutely critical aspect of any build-
ing evacuation management system. When dealing with 
the evacuation of large numbers of the public it is also 
vital that there is effi cient communications between 
staff.

Stakeholding
The time that individuals take to respond to a fi re situ-
ation, the pre-movement behaviour and the time taken 
to travel can be seriously affected by any stake that the 
person may feel they have in the outcome of a fi re. For 
example:

Financial stake – if a person is liable to losses of 
money as a result of a fi re they are likely to be motivated 
to attempt to either fi ght the fi re or salvage valuable 
assets. Enquiries into fi res indicate that having even a 
relatively small fi nancial stake in the outcome of a fi re 
has led people to lose their lives. There is an example 
where the evacuation of a restaurant was delayed 
because the customers had paid for their meal and were 
determined to eat it rather than respond immediately to 
a fi re alarm.

Moral stake – if it is apparent that there may be loss 
of life at a fi re, individuals will be motivated to attempt to 
save people who are endangered. It is not only human 
life that people are willing to delay their own evacu-
ation for, attempts to save animals, particularly family 
pets, often result in people risking their lives rather than 
getting to a place of safety.

Legal stake  – if a person feels that they may be 
liable to be subjected to legal action as a result of a fi re, 

they can be motivated to make attempts to minimise the 
impact of the fi re. There are numerous examples where 
there have been signifi cant delays in raising the alarm 
and/or calling the fi re service because an individual has 
accidentally or negligently started the fi re for which he 
knows he may well be sued or prosecuted.

Fire effl uent and/or heat
People may be exposed to one or all of the following 
three main categories of fi re dynamics: fl ames, smoke 
and heat. In a major fi re disaster any one or combination 
of these exposures affects people’s ability to react effect-
ively to the situation.

Flames – exposure can be minimal, i.e. seeing the 
fi re. Greater exposure will cause burns and can be life 
threatening.

Smoke – there is a strong relationship between 
visibility and disinclination to move through smoke. The 
general indication is that visibility has to be reduced 
before people begin to be strongly deterred.

The majority of people become less inclined to 
move through smoke when it is described by them as 
‘thick’ or ‘black’. This has been estimated to be when 
visibility through smoke has been reduced to a minimum 
of approximately 0–5 m.

Case studies of fi res have further shown that the 
fl oor a person is located on and the thickness of smoke 
conditions have a major infl uence on the likelihood of 
a person using a room as a refuge and waiting for fi re 
brigade rescue.

Heat – there are fi re emergencies when people will 
become aware of an increase in temperature. Exposure 
to heat is most likely for those who are in the vicinity of 
the origin of the fi re. Heat is a physiological stressor and 
can be life threatening.

It is important to include the likely effects of 
exposures to fi re effl uent and heat in both minor and major 
fi re emergencies when devising evacuation procedures.

Building design features
The building design will determine the travel distances 
to reach a place of safety and therefore evacuation time. 
The key characteristics of a building that impact upon 
people’s ability to evacuate in time of an emergency are:

➤ Use of the building
➤ Dimensions of the building, including the number of 

fl oors
➤ Layout of the building, for example individuals’ pre-

movement times are less variable in an open plan 
setting such as offi ces, theatres, etc., than in other 
settings

➤ Building services – including method of detection, 
provision of warnings and fi re safety management 
systems

Figure 10.10 Having a fi nancial stake in the outcome 
can affect people’s reaction to a fi re
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➤ Emergency management strategy
➤ Means of escape – safe routes provided for people to 

travel from any point in a building to a place of safety.

10.1.4 Crowd movement

The problems associated with the behaviour of individ-
uals in the event of fi re are increased when large num-
bers of people are gathered together. Research has 
highlighted several crucial factors which infl uence the 
way a crowd may behave. The behaviour of individuals 
in a crowd often differs from when those same people 
are by themselves or in smaller groups. For example:

➤ Individuals in a crowd can be greatly infl uenced by 
the actions of others in a crowd, e.g. if one or two 
people in a crowd take a short cut, then others will 
tend to follow

➤ Individuals in a crowd are more likely to voice col-
lective frustration at delays caused by excessive 
queuing

➤ Individuals in a crowd are more likely to be suscep-
tible to panic and once panic starts in a crowd it can 
quickly spread

➤ In emergencies individuals will become more aggres-
sive in order to escape

➤ Individuals’ emotions are often heightened in a 
crowd, sometimes as a consequence of public 
entertainment, sometimes by the experience of just 
being in a large group of people.

In the early stages of an emergency a crowd can be 
easily infl uenced by a person who is perceived to be 

‘an expert’. It is for this reason that it is vital to estab-
lish good clear communication with a crowd and provide 
other good assistance to it in order to give the crowd 
confi dence in the arrangements. This will minimise indi-
viduals in the crowd going their own way and leading 
others into danger.

Flow rates
The time it takes a crowd to fl ow towards and through 
an exit reduces as the size of the crowd increases. It 
is therefore important to understand the fl ow rate of a 
crowd of people evacuating a building, particularly when 
considering the evacuation of large numbers of people 
in case of fi re.

One individual who is able bodied and unimpeded 
can be expected to travel along an escape route at 
a speed of around 1.2 metres per second. Therefore 
to travel, for example, 45 metres will take an individ-
ual (in theory) 37.5 seconds (i.e. 45 � 1.2). The speed 
of unimpeded fl ow down stairways is in the region of 
0.8 metres per second. However, when travelling in a 
crowd, an individual’s progress is impeded.

Many assessments of rate of fl ow of persons 
through exits have been made. As a result of these tests, 
the guidance given to designers in the UK (contained in 
the Building Regulations ADB) is that 40 persons per 
minute per 0.75 metre of exit width (see Chapter 9). 
In other words, a 750 mm exit will allow 60 persons to 
move through it in 1½ minutes.

Average fl ow rates of people through given exit 
widths can be calculated to demonstrate that as the 
width available for people increases so does their rate 
of fl ow through that width. Flow rate is expressed as 
persons per second per metre (persons/s/m).

Table 10.2 summarises the fl ow rates of people 
through various exit widths, assuming that they have 1½ 
minutes to pass through the exit. The table demonstrates 
that fl ow rates increase with the increase of the available 
escape width.

Figure 10.11 An individual’s behaviour changes when in 
a crowd

Maximum number  Minimum  Maximum fl ow rate
of people width mm persons/s/m

60  750 0.66

110  850 1.22

220 1050 2.44

Table 10.2 Examples of maximum fl ow rates of persons 
using escape widths
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There are of course a number of factors which 
impact upon the fl ow rates of a crowd including:

➤ The clarity of the indication of the direction of travel
➤ Any apparent sign of fi re
➤ Degree of perceived urgency of the evacuation
➤ The lighting levels
➤ The underfoot conditions
➤ The characteristics of the crowd, i.e.:
 ➤ Age
 ➤ Mobility
 ➤ Alertness, etc.

Traditionally fl ow rates have been calculated from histor-
ical data and these are now being reviewed in the light 
of electronic data gathered from computer simulation. 
The more information individuals have about a fi re emer-
gency the greater their ability to respond appropriately. 
However, infl uences also include the provision of appro-
priate design arrangements for areas such as crèches 
within public buildings, e.g. sports centres.

Crowd dynamics will be directly affected by parents 
and guardians wishing to ensure that their charges have 
left the building and it is likely that they will not rely upon 
the attendants or nursing staff.

In situations where there are large numbers of 
people or people are within large spaces, e.g. shopping 
malls, their behaviour is shaped by a number of factors 
including the following.

Spatial awareness – the degree to which people are 
able to orientate themselves in unfamiliar surroundings 
will affect their choices of action in the event of a fi re. It 
is generally accepted that people will leave a building by 
the route they entered irrespective of the availability of 
closer alternative exits.

Smoke movement – there have been instances 
where the movement of smoke within shopping malls has 
given the false impression that the fi re is in one particu-
lar direction. It is understandable that people will want 
to move away from the perceived seat of the fi re which 
has resulted in them moving towards the fi re rather than 
away from it.

Ergonomics – despite the adequacy of the means 
of escape (size, travel distance) unless it is laid out in a 
way that people can easily understand and signed in a 
consistent and logical manner it will slow the evacuation 
of a building. In order to encourage people to evacuate 
within a reasonable time the means of escape must 
refl ect good ergonomic principles in such a way that 
evacuating a building becomes intuitive.

Figure 10.12 Manchester airport fi re involving an aircraft on the runway – A quickly developing fi re in an enclosed space 
which resulted in an urgent need to escape and reduced evacuation time
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10.2 The measures needed to overcome 
behavioural problems and ensure 
safe evacuation of people in the 
event of a fi re

It can be seen from the foregoing sections that there are 
many factors that affect people’s behaviour in a fi re emer-
gency. Different and complex combinations of these fac-
tors infl uence the time and direction of movement for a 
particular incident. In contrast, there are only a few simple 
measures that need to be taken to overcome the major-
ity of these behavioural problems. Each of the following 
plays a key role in overcoming behavioural problems with 
securing the safe evacuation in the event of a fi re:

➤ The emergency plan
➤ Detection
➤ Warning signals
➤ Layout of escape routes
➤ Emergency instructions
➤ Rehearsal
➤ Competent staff.

10.2.1 The emergency plan

The key to ensuring that the behavioural problems of 
people in an emergency situation are minimised is to 
develop a comprehensive emergency plan. If there is a 
plan that is well thought out and clearly communicated 
people will tend to trust it and be willing to play their 
part. The plan should include, not only the actions that 
individuals are expected to take in an emergency, but 
also some arrangements for business continuity.

Figure 10.13 High visibility clothing infers authority in a 
crowd situation

In the early morning of 22 August 1985, a 
full complement of 130 passengers boarded 
a British Airways Boeing 737-200 aircraft at 
Manchester airport, which was scheduled to 
fl y to the holiday island of Corfu.

As the aircraft approached take-off speed, 
the fl ight crew heard a loud thump. Believing 
that a tyre had burst they immediately aborted 
the take-off run, and informed the control 
tower of the situation. However, what the 
fl ight crew had heard was not a tyre burst-
ing but the port engine partially disintegrat-
ing. Some of the engine casing ruptured a fuel 
tank, and as the aircraft began its emergency 
deceleration, aviation fuel gushed over the red 
hot exhaust and ignited.

Unaware of the fi re, the fl ight crew con-
tinued to use the reverse thrust to slow the 
aircraft; this action served only to fan the 
fl ames. When the aircraft eventually turned 
off the runway and stopped, the fi re was well 
established and very intense. Aviation fuel 
spilled out of the wing tank and formed a 
fl aming lake on the concrete. Because of the 
orientation of the aircraft when it was bought 
to rest, the prevailing wind blew the fl ames 
towards the body of the aircraft, and within 
30 seconds the fi re had broken through to the 
passenger cabin.

The scene inside the aircraft was by that 
time chaotic, and as black toxic smoke fi lled 
the cabin, the crew lost precious seconds 
struggling with a jammed door. People were 
overcome by smoke as they struggled in the 
dark and confusion towards emergency exits, 
bodies began to block the central aisle. The 
number of passengers, and the fact that two 
of the exits were engulfed in fl ames, further 
hampered the evacuation. In a further 60 
seconds the rear fuselage collapsed.

Although the emergency services arrived at 
the scene quickly they were unable to save 
55 of the passengers, almost all of them were 
in the rear cabin. Dozens of the survivors suf-
fered different injuries.

A subsequent research project found that 
although the exit widths were adequate for 
evacuation under normal conditions, when 
the need to escape became urgent the under-
standable panic signifi cantly reduced the fl ow 
rates through the doors.
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The emergency plan for the evacuation of a building 
will be based on the fi ndings of the fi re risk assessment 
(see Chapter 14). In many small buildings the emergency 
plan may merely be a set of simple instructions to staff 
as to the actions they are required to take in the event of 
a fi re.

However, for most buildings, particularly those that 
are shared with others, or have hazardous processes, 
it is necessary to develop a more detailed and compre-
hensive plan.

In guidance published jointly by the government and 
the HSE (Fire Safety – An Employers Guide) the follow-
ing contents of an emergency plan are suggested.

The plan should provide clear instructions on:

➤ The action employees should take if they discover 
a fi re

➤ How people will be warned if there is a fi re
➤ How the evacuation of the workplace should be car-

ried out
➤ Where people should assemble after they have left 

the workplace and procedures for checking whether 
the workplace has been evacuated

➤ Identifi cation of key escape routes, how people 
can gain access to them and escape from them to 
places of safety

➤ The fi re-fi ghting equipment provided
➤ The duties and identity of employees who have spe-

cifi c responsibilities in the event of a fi re
➤ Arrangements for the safe evacuation of people 

identifi ed as being especially at risk, such as con-
tractors, those with disabilities, members of the 
public and visitors

➤ Where appropriate, any machines/processes/power 
supplies which need stopping or isolating in the event 
of fi re

➤ Specifi c arrangements, if necessary, for high fi re risk 
areas of the workplace

➤ How the fi re service and any other necessary 
emergency services will be called and who will be 
responsible for doing this

➤ Procedures for liaising with the fi re service on arrival 
and notifying them of any special risks, e.g. the 
location of highly fl ammable materials

➤ What training employees need and the arrange-
ments for ensuring that this training is given.

In addition to the written description it is often very use-
ful to produce a simple line drawing of the plan layout of 
the building. If the premises are larger or complex, then 
it is particularly useful to include a line drawing. This can 
also help to check fi re precautions as part of the ongoing 
review.

A clear plan of the building that is available to employ-
ees, visitors, contractors and the fi re service has a 
number of important benefi ts including:

➤ Assisting employers to better understand the emer-
gency plan

➤ Facilitating easy management of the means of 
escape

The drawing should include:

➤ Essential structural features such as the 
layout of the workplace, escape routes 
structure and self-closing fi re doors pro-
vided to protect the means of escape

➤ Means for fi ghting fi re (details of the 
number, type and location of the fi re 
fi ghting equipment)

➤ The location of manually operated fi re 
alarm call points and control equipment 
for the fi re alarm

➤ The location of any emergency lighting 
equipment and any exit route signs

➤ The location of any automatic fi re fi ghting 
system and sprinkler control valve

➤ The location of the main electrical sup-
ply switch, the main water shut-off valve 
and, where appropriate, the main gas or 
oil shut-off valves.

Figure 10.14 Plan of premises must be included in the 
overall emergency plan
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➤ Assisting the safety briefi ng of employees, visitors, 
contractors, etc.

➤ Assisting fi re service operations at the time of an 
emergency.

10.2.2 Detection

In order to maximise the amount of time that people in 
buildings have to escape a fi re it is important to ensure 
that there are adequate arrangements for detecting a fi re 
as soon as one breaks out.

All fi res give off heat, light and smoke, each of 
which can be detected by a variety of means. In some 
small premises that are occupied around the clock, it 
may be suffi cient to rely on human detection, i.e. people 
smelling the smoke or seeing the fl ames. In most cases, 
however, some form of automatic system is the only 
means of achieving adequate detection of a fi re.

Providing automatic fi re detection in zones often 
results in a quicker identifi cation of the location of the 
fi re and can provide an overview of the extent of fi re and 
smoke spread throughout the building which will aid 
evacuation and response.

In the case of a multiple storey building the fi re 
detection system is often zoned in fl oors which allows 
for appropriate sequential evacuation of the occupants 
if necessary. Chapter 9 discusses in detail automatic fi re 
detection systems.

10.2.3 Warning signals

Confi rmation that there is a requirement for an emer-
gency evacuation is totally reliant on the perception of 
the person reporting the incident and his or her ability to 
comprehend the situation and possible impact.

There should be a simple system in place to enable 
confi rmation and activation of the emergency action 
procedure. This in turn will depend on the communica-
tion of reliable information about the risk and/or the level 
of exposure to hazards.

If the warning is perceived as a precautionary 
measure the decision to move may be delayed or in some 
circumstances even ignored. This will be infl uenced by 
the experience of any previous unnecessary evacuations. 
As previously discussed the UK standard for fi re warning 
systems is given in BS 5839-1:2002, which outlines the 
requirements for these signals.

Audible alarm signals – it is essential that audible 
alarm systems are suffi cient in nature and volume that 
all those persons for whom it is intended are able to 
recognise it for what it is. In general a sound level of 
60 to 65 dB(A) is considered appropriate. Additional 
requirements will be required when workplaces have 
higher background noise levels or where people will 
need to be roused from sleep.

A critical factor to also consider in the use of audible 
alarms is the possibility that a workplace may have 
a number of alarms that could be of the audible type, 
such as pressure alarms, boiler alarms and burglar/
security alarms. Selecting the correct alarm to ensure 
people know what is expected of them is essential if 
the response in the event of a fi re emergency is to be 
successful.

Research has been conducted into the effective-
ness of providing audible speech warnings incorporating 
evacuation instructions. Informative fi re warning systems 
are found to be more effective than a conventional fi re 
tone alarm in encouraging a prompt evacuation and also 
provide specifi c details of directions to take, etc.

Over recent years, particularly within large places 
of public assembly such as shopping centres, sports 
stadia, etc. emergency voice communications (EVC) 
systems have been utilised; BS 5839 Part 9 provides 
detailed information of the system requirements. EVCs 
are intended for specifi c types of communication; they 
are not, for example, designed for general use for non-
emergency purposes.

EVC systems are intended for:

➤ Use by the management of the building or complex 
for initial evacuation in the fi rst stages of evacu-
ation, before the fi re service arrives. The EVC system 

Figure 10.15 Smoke detector Figure 10.16 Audible warning devices
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is used for communication between a fi re incident 
controller at a control centre with, for example, fi re 
wardens or fi re marshals on various fl oors or areas 
of a building or with stewards at a sports venue

➤ Use by the fi re service during an evacuation after 
their arrival at the building or venue; the fi re service 
would normally take over control of evacuation, with 
an offi cer at the fi re control centre communicating 
with other offi cers via the EVC system

➤ Use by the fi re service after evacuation to assist fi re 
fi ghting operations

➤ Use by disabled people in refuge during a fi re, to 
identify their presence and communicate with a per-
son, e.g. a control room operator, at the fi re control 
centre.

Research into the effectiveness of voice warning systems 
has concluded that, although informative messages are 
extremely effective, it is even more important to provide 
an adequate means of escape and support training.

Visual alarm systems – visual alarm systems 
(beacons) are used to supplement audible warning 
signals in situations where an audible system is likely to 
be ineffective, for example where the ambient noise levels 
in the building would make it diffi cult to hear an audible 
signal. Beacons must be provided where ambient noise 
levels exceed 90 dB(A), or in areas where hearing protec-
tion is worn or people with hearing impairments may be 
present.

There are a number of other occasions where it is 
appropriate to provide visual warning, for example in 

radio or television studios or hospitals and theatres 
where the evacuation of the building’s occupants is 
reliant upon staff and where it can only be done when 
the occupants remain calm.

Where beacons are required they should:

➤ Be distributed so that they can be seen from all 
normally accessible locations and under all normal 
lighting conditions

➤ Flash at a rate between 30 and 130 fl ashes per 
minute

➤ Be easily distinguished from other visual signals 
used in the building

➤ Be bright enough to attract attention, but not so 
bright as to cause diffi culty with vision due to glare

➤ Be mounted at a height of 2.1 m, but no closer than 
0.150 m to the ceiling.

As in the case of audible alarms, confusion may be an 
issue if emergency escape visual alarm systems become 
confused with other types of visual warning devices.

Fire alarm warnings for people with impaired 
hearing – impairment of hearing does not necessarily 
mean that a person is completely insensitive to sound. 
Many people have a suffi ciently clear perception of 
some types of conventional audible warning signals to 
require no special arrangements for warning of a fi re. 
However, there may be some occasions where people 
with impaired hearing rely on others to provide the 
necessary warning.

If the occupants of a building have impaired hearing 
it may be appropriate to provide visual alarm systems in 
the areas occupied by those people. This should include 
any toilets and welfare facilities. If people with impaired 
hearing sleep in the building it may be appropriate to 
provide tactile devices linked to visual alarm devices. 
These devices may, for example, be placed under 
pillows and wired into the fi re alarm circuits or be 
triggered by radio signals.

Fire alarm warning signals for people with impaired 
hearing may also be provided as portable equipment, 
for example a radio pager or other system using radio 
communication.

Portable alarm devices – it is possible to provide 
portable alarm devices to supplement the primary 
means of giving warning in case of a fi re. It is common 
for these systems to be operated by local radio signals. 
If this is the case the portable devices should meet the 
following criteria:

➤ The alarm should operate within 5 seconds of the 
radio signal being sent and operate for at least 
1 minute

➤ Where the alarm device is used for other purposes, 
the fi re signal should have priority over any other 

Figure 10.17 Braille press for help sign

Figure 10.18 Visual alarm combined with an audible 
sounder
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signal and be suffi ciently differentiated from signals 
for other non-emergency purposes

➤ Any failure of the system should be identifi ed at the 
time of the failure

➤ Portable alarm devices must be fi tted with a low 
battery warning system

➤ If the alarm device is capable of being switched off, 
it should be designed in such a way so as to avoid 
accidental operation

➤ Any faults at the control equipment for the portable 
devices should result in an alarm.

10.2.4 Layout of escape routes

The elements of the means of escape, which are provided 
within a building, are discussed in Chapter 9. However, in 
addition to the size, number, width and length of escape 
routes it is vital that the routes are laid out and indicated 
in such a way that people who need to use them in an 
emergency are able to readily identify the direction of 
travel. In order to ensure that people do not hesitate to 
use the means of escape with which the building is pro-
vided, it is necessary to ensure that there is:

➤ Adequate signage, which complies with the Health 
and Safety (Safety, Signs and Signals) Regulations 
1996

➤ Adequate lighting of the escape routes and any 
signage

➤ Clear information relating to the operation of any 
security devices throughout the route, for example 
‘push bar to open’ or ‘twist knob to open’

➤ Escape routes should be intuitive.

10.2.5 Emergency instructions

It is vital to ensure that the emergency instructions for 
occupants in a building are clear, consistent, simple 
and understandable. Emergency instructions should be 
given on various occasions, for example when staff join 
an organisation or are relocated within it. For contract-
ors and others the emergency instructions should be 
provided at the time they enter the relevant building. For 
members of the public and for others it is normal that the 
emergency instructions are only given by the provision of 
notices located at various points throughout the building.

Emergency instructions provided on notices should 
contain information relating to such issues as the action 
to be taken when a fi re is detected, the action to be 
taken when the alarm is heard and any special additional 
instructions that may be required.

A typical example of a fi re action notice, which 
complies to the Health and Safety (Safety Signs and 
Signals) Regulations 1996, is shown in Figure 10.19. It 

will be noted that the written instructions are supported 
by pictograms where possible in order to overcome 
problems associated with literacy in English.

In some situations it will be necessary to consider 
the provision of emergency instructions in a number of 
different languages.

10.2.6 Rehearsal

Irrespective of the quality of the means of escape within 
a building and the associated systems, it is always 
necessary to rehearse the emergency procedure. The 
advantages of conducting fi re drills include:

➤ The testing of the systems to ensure they operate as 
expected

➤ Increasing the familiarisation of the procedure with 
the occupants of a building

➤ To allow those who hold key roles, e.g. fi re wardens 
and fi re incident controllers, to practise their roles

➤ To demonstrate to staff and enforcement bodies 
that reasonable arrangements have been made to 
ensure effective evacuation in case of fi re.

The frequency with which the rehearsal of a fi re evacu-
ation procedure is conducted will be dependent upon the 
size and nature of the building and its purpose group (see 
Chapter 9). In general fi re evacuation drills should be con-
ducted on a 6 monthly basis and if a building is occupied 

Figure 10.19 Typical fi re action notice
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over a 24 hour period, the fi re evacuation drills should be 
arranged in such a way that staff on each shift are pro-
vided with the opportunity to rehearse their actions.

A critical element in the rehearsal for an emergency 
is the debrief, which if omitted negates the purpose of 
the exercise as key learning opportunities are lost.

10.3 Emergency evacuation procedures

Decisions relating to the method of emergency evacu-
ation are made at the time a building is designed and 
based on such factors as the proposed purpose group 
and the size of the building. Once a building is occu-
pied, it will be necessary to devise detailed emergency 
evacuation procedures that take into account the design 
features and fi xed installation of a building. Since the 
introduction of the RRSFO, the person responsible for 
planning and implementing emergency evacuation pro-
cedures is the person identifi ed as being ‘responsible’ 
for fi re safety management.

When devising emergency procedures the respon-
sible person will need to consider:

➤ The characteristics of the occupants, their disposition 
within the building, their physical and mental state

➤ The characteristics of the building in terms of its 
size, use and construction

➤ The physical provisions for means of escape in the 
building

➤ The circumstances under which it will be necessary 
to evacuate

➤ What the arrangements are for fi ghting the fi re
➤ What type of evacuation will be appropriate, e.g. 

phased or full
➤ How the evacuation is to be initiated
➤ What arrangements are needed to call the fi re service
➤ What special roles are required to support the pro-

cedure, e.g. fi re warden and fi re incident controllers
➤ What information, instruction and training is neces-

sary to support the procedure.

The fi re risk assessment will provide much of this infor-
mation and it will also give an indication of the time 
available for the occupants of a building to reach a place 
of safety. In most cases, the full evacuation of a building 
should be achieved in the region of 2.5–3 minutes. This 
time will be extended where a phased/sequential pro-
cedure is adopted.

10.3.1 The procedure

The procedure should cover:

➤ What to do on discovering a fi re or smell smoke
➤ What to do on hearing the alarm
➤ Roles and responsibilities of staff, e.g. conducting in 

assisting disabled occupants
➤ Arrangements for calling the fi re service
➤ How to save time, e.g. leaving personal belongings 

behind
➤ Where to evacuate to
➤ Any special precautions that may need to be taken.

Clear concise arrangements should be displayed; they 
may also be supplemented by additional information such 
as escape route plans in hotels and licensed premises.

10.3.2 Competent staff

In order to ensure the safe evacuation of people in the 
event of fi re it is not possible merely to rely on building 
design, adequate means of escape, fi re alarms, emer-
gency lighting, etc. In all but the smallest workplaces it 
will be necessary to have staff that have been trained 
to assist with emergency evacuation. Specifi cally those 
people responsible for fi re safety within buildings and 
outside venues will need to consider the provision of 
fi re wardens/marshals, crowd safety stewards, fi re alarm 
verifi ers and fi re incident controllers.

Figure 10.20 Visual representation of an emergency 
evacuation procedure
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Fire wardens/marshals
Role – the terms fi re warden and fi re marshal are used to 
describe the same role. It is important to realise that fi re 
wardens and fi re marshals have two distinct roles which 
contribute to the safety of people in fi re. First, they have 
a proactive role that requires them to support the ongoing 
management of fi re safety by carrying out such duties as:

➤ Carrying out an ongoing fi re risk assessment while 
at work

➤ Identifying fi re hazards and removing them or report-
ing them to management, for example:

 ➤ Taking action to reduce the risk of arson
 ➤  Ensuring fl ammable liquids are stored and used 

correctly
 ➤  Ensuring sources of ignition are limited or con-

trolled (for example, checking permits to work 
for any hot work)

 ➤ Monitoring smoking in the workplace
 ➤  Monitoring the build-up of combustible storage 

and waste
➤ Monitoring fi re protection measures, for example:
 ➤  Ensuring fi re doors are in good condition and 

kept locked or closed shut as necessary
 ➤  Ensuring fi re fi ghting equipment is in position, 

tested and in good condition
 ➤  Ensuring means of escape including corridors 

and fi nal exit doors are not obstructed particu-
larly with combustible material

 ➤  Ensuring all doors required to provide emer-
gency egress are clearly marked and operate as 
they should

➤ Knowing what action to take in the event of a fi re
➤ Being trained to tackle fi re should the need arise
➤ Being competent to assist in the full and safe evacu-

ation of people in the event of a fi re.

The specifi c proactive duties of a fi re warden/mar-
shal will need to be devised as a result of the fi re risk 
assessment for the workplace. It is important to record 
the identifi cation of the individuals fulfi lling the role 
along with their training and their specifi c duties (see 
Appendix 10.2).

In terms of the reactive role of a fi re warden/
marshal, they need to competently respond to emergen-
cies. Different organisations will develop slightly different 
procedures for emergency evacuation and therefore will 
require their wardens/marshals to take actions that are 
tailored to the particular building/organisation.

However, the emergency role of a fi re warden/
marshal must include the following:

➤ Knowing how to raise the alarm
➤ Knowing how to call the fi re service
➤ Knowing where the means of escape for the part of 

the workplace that they are responsible for is
➤ Being prepared and trained to use fi re fi ghting 

equipment if it is safe to do so
➤ Assisting the evacuation of people by:
 ➤  Donning a high visibility jacket or waistcoat in 

order to be easily recognised
 ➤  Assisting disabled staff members in accordance 

with individual PEEPS
 ➤  Conducting a quick but thorough check or 

sweep of all rooms including walk-in cupboards, 
plant rooms and toilets

 ➤  Ensuring heat generating equipment is turned off
 ➤ Closing doors and windows if possible
 ➤  Reporting to the fi re incident controller the situ-

ation within their area of responsibility)
 ➤ Take a roll call
 ➤  Assist the return to the workplace when the fi re 

service confi rm it is safe to do so.

Figure 10.21 A fi re warden supervising an emergency 
evacuation Figure 10.22 Example of an evacuation tally board
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Deployment – for most normal low risk workplaces the 
fi re risk assessment is likely to identify a small group of 
staff who act as fi re wardens/marshals. Typically in multi-
storey buildings organisations will ensure that there are 
suffi cient fi re wardens allocated to each fl oor to enable 
their duties to be effectively discharged. It is vital that 
those responsible for managing fi re wardens understand 
the need to ensure effective arrangements are in place 
to cover for staff absences. Fire wardens are likely to be 
away from the workplace for a variety of reasons includ-
ing holidays, sickness, visits to the doctor, meal breaks. 
Management will therefore need to ensure that their 
duties are covered for these periods of absence. It is 
normally suffi cient to nominate and train additional staff 
and to locally manage their availability in the workplace.

Training – as with all safety training it is important 
to record the fact that a certain degree of competence 
has been achieved through the process. Once again the 
specifi c content of the training will be informed by the 
contents of the fi re risk assessment for the workplace. 
However, as a minimum, fi re warden/marshal training 
should include such topics as:

➤ The reasons why managing fi re safety is important
➤ Understanding how fi re starts, develops and spreads
➤ Measures required to reduce the risk of fi re
➤ Measures required to protect people in the event 

of fi re
➤ The specifi c proactive and reactive role of the fi re 

warden/marshal.

Fire incident controllers (FIC)
Role – fi re incident controller is a term used to describe 
those responsible for coordinating fi re wardens/marshals 
in their proactive and reactive roles. FICs will normally 
nominate and organise fi re wardens and marshals to 
ensure that fi re risk is effectively managed on a day-
to-day basis within the workplace. In addition to their 
proactive role they are also responsible for the control of 
an emergency evacuation. Their emergency duties will 
normally include such activities as:

➤ Donning a distinctive high visibility surcoat to ensure 
they are visible

➤ Establishing control at the fi re assembly point
➤ Ensuring the fi re service has been called
➤ Collating the information from fi re wardens/marshals 

giving instruction to the people who have evacuated
➤ Liaising with the fi re and other emergency services 

who may attend
➤ Controlling the dispersal or re-entry of the occu-

pants of the building when the fi re service say it is 
safe to do so.

In order to ensure that the FIC’s role can be carried out 
effectively, it is necessary to provide equipment and 
information at the assembly point at the time of evacu-
ation. This is achieved by the provision of a ‘grab bag’. 
A grab bag is a distinctive holdall that is kept at a position 
that is normally continually staffed, for example in the 
reception area of a building. At the time of an evacuation 
the bag is taken to the assembly point either by a nom-
inated person, e.g. the receptionist, or any other member 
of staff/fi re warden/marshal. Typical of the contents of a 
grab bag are:

➤ High visibility surcoat displaying the words ‘Fire 
Incident Controller’

➤ Method of communication, e.g. megaphone, port-
able radio

➤ Pre-printed forms to record the reports from fi re 
wardens/marshals

➤ A copy of the relevant fi re emergency plan
➤ Information relating to the building for fi re service 

use including:
 ➤ A plan of the layout
 ➤ The location of service shut-off facilities
 ➤ The location and nature of any specifi c hazards
 ➤ The details of the fi re alarm system
 ➤  Details of any fi xed fi re fi ghting installations, e.g. 

sprinklers.

Deployment – as with fi re wardens/marshals, it is import-
ant to ensure that a competent FIC is always available 

Figure 10.23 A typical grab bag used to carry informa-
tion and equipment to the assembly area
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when required. In order to achieve this adequate man-
agement arrangements must be made to ensure that 
the role is fulfi lled in the event of any short- or long-term 
staff absences. In some cases there may be more than 
one potential FIC at the fi re assembly point. The pro-
vision of one high visibility surcoat for the FIC role will 
ensure that absolute clarity is achieved as to who is ful-
fi lling the role on any particular occasion.

Training – FICs will need to demonstrate competence 
in their role which will normally be achieved as a result 
of training and experience. As a minimum it must be 
expected that an FIC will receive the same training as 
provided to the fi re wardens/marshals and in addition 
must be given the opportunity to practise their role during 
fi re evacuation drills.

Fire alarm verifi er
Role – at the time that a fi re alarm warning signal is given 
it is important to instigate the emergency evacuation of 
the occupants of the building, as quickly as possible. 
A balance must be drawn between the risks associated 
with delaying an emergency evacuation against the risks 
associated with an unnecessary evacuation, which may 
include the shutting down of plant and work practices. 
For example, although it is vital to evacuate a sports sta-
dium in the event of fi re, the evacuation itself is not with-
out risk. It is therefore important that there is a degree 
of confi dence that the evacuation itself is necessary. 
As part of the evacuation procedure of a premise, fi tted 
with an automatic fi re alarm, the role of an alarm verifi er 
should be considered. The fi re risk assessment will indi-
cate at what stage an emergency evacuation may be ini-
tiated and, depending upon the risk, this will either occur 
prior to a verifi cation of the alarm, at the same time as 

the alarm is being verifi ed or as a result of the verifi cat-
ion of the alarm. The specifi c duties of the alarm verifi er 
include:

➤ Attending the fi re alarm indicator panel at the time 
the alarm sounds

➤ Identify the reported location of a fi re
➤ Conducting a physical check of the location of the 

fi re to ascertain if there is a fi re or a false alarm
➤ Communicating the situation to the fi re safety 

manager or fi re incident controller.

Deployment – as with other key roles that assist in the 
emergency evacuation of people in a fi re it is vital that, 
if the emergency evacuation procedures involve a fi re 
alarm verifi er, adequate management arrangements are 
made to ensure that there is at least one person avail-
able to fulfi l this role at all times.

Training – in order to be effective in this role it is 
important that any persons nominated to act as a fi re 
alarm verifi er are provided with training and instruction 
on how to interrogate the fi re alarm panel and interpret 
the information from the panel and any signs of fi re at the 
location indicated.

Stewards/security staff
Role – on occasions when managing the fi re safety of 
large numbers of the public it will be necessary to util-
ise safety stewards. The specifi c situation where stew-
ards are used will determine their specifi c roles but like 
fi re wardens/marshals their roles will be split into both 
proactive and reactive to ensure crowd safety. Examples 
of the proactive roles of safety stewards include:

➤ Providing a visible presence and thereby reassuring 
the public

➤ Providing safety and other information to the public
➤ Giving direction to the crowd and individuals
➤ Identifying and dealing with hazards such as inappro-

priate behaviour, blocking or obstructing of escape 
routes.

In emergencies stewards will have specifi c roles, for 
example:

➤ To prepare for the emergency evacuation of the 
venue by opening doors, etc.

➤ To ensure members of the public remain calm and 
evacuate safely

➤ Assist those who may require assistance
➤ Conduct any fi re fi ghting if appropriate.

It is important that all stewards receive a written state-
ment of their duties, a checklist (if this is appropriate) Figure 10.24 An alarm verifi er

Entrance to zone

Search
distance
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and a plan showing the key features of the venue includ-
ing hazardous areas and the means of escape.

Deployment – the numbers of stewards provided 
must be based on a risk assessment rather than a 
precise mathematical formula. The factors that should 
be considered when assessing the numbers of stewards 
required at any venue should include:

➤ Previous experience of the type of crowd expected 
at the particular venue

➤ The state of underfoot conditions including any 
uneven ground

➤ The presence of obstacles within or around the site 
that may affect crowd fl ow rates

➤ The size of the expected crowd
➤ The method of separating crowds from hazards
➤ The deposition of the crowd particularly whether or 

not they are expected to be sitting or standing.

Irrespective of the numbers of stewards provided, it is 
most important that an effective chain of command is 
established. Typically stewards will be controlled by 
the use of a chief steward (with similar duties to an FIC) 
supported by a number of senior supervisors who are in 
turn responsible for the direct supervision of a group of 
6–10 stewards. In order to support this chain of com-
mand it is vital that good communications exist between 
the stewards. This is normally achieved by the provision 
of radio communications.

Training – due to the potential risks associated 
with managing safety within crowds, it is important 
that stewards can demonstrate appropriate levels of 
competence. The level of training will depend on the type 
of functions to be performed; again it is important to keep 
a record of any training and instruction provided, includ-
ing the date and duration of the instruction, the details of 

the person giving and receiving instruction and the nature 
of the instructional training. As a result of the training and 
instruction stewards will need to be able to demonstrate 
the following;

➤ An understanding of their responsibilities towards 
the safety of themselves and others

➤ Conduct pre-event safety checks
➤ Be familiar with the layout of the site particularly 

regarding means of escape, fi rst aid, welfare and 
facilities for people with special needs, etc.

➤ Their specifi c duties, e.g. which areas they are 
responsible for and what their specifi c duties may 
be while the event is in progress

➤ Controlling and directing the crowd under normal 
circumstances

➤ Controlling and directing the crowd under emer-
gency situations

➤ Recognising crowd conditions, e.g. overcrowding/
frustration

➤ Ensuring gangways and exits are clear at all times
➤ Dealing with disturbances or incidents
➤ Ensuring that combustible refuse does not 

accumulate
➤ Being familiar with the arrangements for evacuation 

including coded messages
➤ Communicating with the chief steward in the event 

of an emergency.

10.4 Assisting disabled people to escape

There is no specifi c legislation that requires special 
arrangements for disabled people in the event of fi re. 
However, the Disability Discrimination Act 1995 (DDA) 

Figure 10.25 Crowd control stewards Figure 10.26 Fire marshal supervising emergency 
evacuation
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requires that employers make what is termed as ‘rea-
sonable adjustments’ to their premises to ensure that 
no employee is at any disadvantage. In addition, from 
1 October 2004 the DDA placed duties on all those who 
provide services to the public, e.g. any business premises 
that customers may visit or any public service buildings 
such as schools and libraries, to take reasonable steps to 
change or alter their premises where access for disabled 
people is either ‘unreasonably, diffi cult or impossible’.

The specifi c requirements for access and use of 
buildings by disabled people is detailed in Part M of 
Schedule 1 to the Building Regulations 2000.

Table 10.3 summarises the requirements of the 
Building Regulations that ensure disabled people can 
have reasonable access and use of buildings.

➤ Wheelchair users
➤ Impaired vision
➤ Impaired hearing
➤ Learning diffi culties or mental illness.

When undertaking an assessment of the needs of dis-
abled persons during an emergency evacuation it will be 
helpful to consider the following questions:

➤ Is there a need to locate disabled workers to parts 
of the building where they can leave the building 
more easily?

➤ Is any special equipment needed, such as an evacu-
ation chair?

➤ Are storage areas provided with any necessary evacu-
ation equipment? Are they easy to access?

➤ In the event of emergencies, are specifi c members 
of staff designated to alert and assist disabled per-
sons (evacuation assistants)?

➤ Are visual or vibrating alerting devices provided 
to supplement audible alarms? Are visual alarms 
installed in all areas, including toilet facilities?

➤ Do routes and procedures take account of the poten-
tially slower movement of people with disabilities?

➤ Are all disabled people familiar with escape routes 
and provided with instructions and training in safety 
procedures? Distribute emergency procedures in 
Braille, large print, text fi le and cassette format

The Disability Discrimination Act 1995 requires 
employers to make ‘reasonable adjustments’ 
to their premises to ensure that no employee 
is at a disadvantage. This includes ensuring 
that disabled people can leave the premises 
safely in the event of fi re.

It is important that the emergency plans for buildings 
take account of disabled people to ensure that there 
are reasonable arrangements not only for access and 
use but also for egress in the case of an emergency. 
Arrangements will need to be considered for persons 
whose escape from fi re may be made more diffi cult on 
the basis of the following:

➤ Aged
➤ Less able bodied
➤ Of impaired mobility

Figure 10.27 Typical impaired vision symbol

Table 10.3 Requirements of the Building Regulations that ensure disabled 
people can have reasonable access and use of buildings

Part Requirement Limit of application

M1 Access and use of existing buildings Does not apply to:
 Reasonable provision must be made for  ● Domestic dwellings or
 disabled people to access and use the  ● Parts of buildings used only
 building and its facilities  for maintenance

M2 Access to extensions to buildings Does not apply where suitable 
 (other than dwellings) access to the extension is 
 Suitable independent access must be  provided through the building 
 provided where reasonably practical that is extended
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➤ Are areas of and locations that are safe from imme-
diate danger established?

➤ Are arrangements for people with disabilities 
included in the written evacuation procedures? Are 
arrangements periodically reviewed?

➤ Are employees encouraged to make a list of medica-
tions, allergies, special equipment, names, addresses 
and telephone numbers of doctors, pharmacies, fam-
ily members and friends, and any other important 
information?

In order to ensure that the emergency evacuation plans 
for disabled people are effective at the time they are 
required it will be necessary to provide training for any 
staff who act as evacuation assistants. Training should 
include such topics as: evacuation techniques to use, 
particularly how to carry or assist individuals who use 
mobility aids; the use of any special evacuation equip-
ment and training in basic sign language to effectively 
communicate with individuals who are deaf; and the 
instructions for individuals who use assistance animals.

When developing emergency plans for disabled 
people it will be useful to obtain advice from the local 
fi re service periodically about such issues as whether 
people with disabilities should remain in their workplaces, 
assemble in an area of refuge to await the arrival of 
rescue workers or immediately evacuate.

Devising emergency arrangements for disabled 
people is best achieved by consulting with those who 
know best about the specifi c issues relating to the 
physical or mental impairment. Information can be 
sought from specialist disability organisations; however, 
when possible and particularly for members of staff, it is 
considered reasonable to devise a ‘personal emergency 
evacuation plan’ (PEEP).

PEEPs are written by the employer in conjunction 
with the individuals concerned and explain, on a case 
by case basis, the means of escape arrangements for 
each individual in case of fi re. A PEEP is a very useful 
tool for identifying exactly what arrangements may be 
necessary in each individual’s case. A common way of 
gaining information to develop a PEEP for staff is to use 
a questionnaire. An example is shown in Appendix 10.1.

10.4.1 Evacuating members of the public

The degree to which arrangements need to be made to 
ensure the safe evacuation of members of the public from 
a building depends upon the level of risk. In some cases 
it will be considered to be reasonable to simply display 
some fi re notices within some premises where there 
is limited public access. At the other end of the scale, 
for large premises or when large numbers of people 
are present, additional arrangements, such as public 
address systems and fi re marshals, may be needed.

The numbers, location, physical and emotional state 
of members of the public must be considered when 
devising a system for their safe evacuation. Methods that 
can be considered to safely evacuate crowds of people 
whether in a building or external venue include:

➤ Limiting the numbers of people allowed in a particu-
lar building or venue

Figure 10.28 Wheelchair user in refuge

Figure 10.29 Escape routes in a typical sports stadium
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➤ Limiting the numbers of people permitted in a par-
ticular part of the building or section of seating

➤ Providing adequate means of escape that is:
 ➤ Obvious and well signed
 ➤ Has good underfoot conditions
 ➤ Opens in the direction of escape
 ➤  Opens when under pressure from a crowd, e.g. 

a push bar to open device
➤ Providing adequate communications equipment, 

e.g. a public address system or personal mega-
phones for fi re marshals

➤ Providing an audible/visual safety briefi ng which 
includes basic safety information along with instruc-
tion of what action will be required in case of 
emergency

➤ Providing additional emergency lighting
➤ Providing assistance in the form of competent fi re 

wardens or fi re marshals
➤ Provision for people with special needs
➤ First aid facilities.

10.4.2 The purpose of drills, evacuation and 
roll-calls

There is no evidence from research to suggest that a 
fi re exit sign will necessarily encourage people to head 
towards it in the event of a fi re, unless the route is 
already familiar. Occupants may choose to ignore spe-
cifi c fi re exit routes and choose familiar routes. It is quite 
likely that people would often be more inclined to move 
to a familiar exit which is further away than an unfamil-
iar exit nearby. Therefore it is vital that where possible 

people who may need to use an exit in the event of an 
emergency are familiar with it.

The purpose of practising an evacuation procedure 
is to ensure it functions adequately, to ensure all those 
with a specifi c role in the procedure are aware of and 
competent in their role and are able to demonstrate to 
all parties that arrangements have been put in place to 
achieve a reasonable level of safety in the event of fi re.

The object of a fi re evacuation procedure is to 
practise good evacuation behaviour, so that people do 
not experience or develop serious health effects associ-
ated with being exposed to the effects of fi re.

In order to test evacuation procedures it is important 
to achieve as much realism as possible. The procedure 
will not be fully tested if people think that the actual 
emergency escape routes cannot be used.

Figure 10.30 Visual and audible communication for man-
aging crowd safety

During a fi re evacuation drill in a police sta-
tion, staff delayed their escape because once 
at the bottom of a staircase, which was only 
used for emergency evacuation, they were 
confronted with a break glass to open fi tting 
on the fi nal exit door. They were reluctant to 
break the glass, fearing unnecessary damage 
and so they retraced their steps and left the 
building through the main entrance.

As a result:

➤ The procedures were not tested fully
➤ The fi nal exit door and its security fi tting 

remained untested
➤ Everyone else who had left their work 

had, in effect, wasted their time.

10.4.3 Confi rming the building is clear

In the event of a fi re in a building the fi re service will 
need to know, among other things, whether or not there 
are still people left in the building. It is important to pro-
vide the fi re service with clear information regarding 
the situation relating to people in the building. If the fi re 
service offi cer on the scene has any doubt as to whether 
there are persons in a building their fi rst priority becomes 
the rescue of those people. This will involve committing 
fi re fi ghters into the building to conduct search and res-
cue operations and is very likely to delay an attack on 
the main seat of the fi re.

In order to be confi dent when reporting to the fi re 
service, the fi re incident controller will need to know that 
everyone has either left the building or, if people are still 
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in the building, where they are likely to be found. The 
two methods used by a fi re incident controller are the 
‘sweep’ and ‘roll-call’.

Sweep – the sweep technique is simply the applica-
tion of a systematic and progressive checking of all the 
areas within a building or within the area of responsibil-
ity of a fi re warden/marshal. When conducting a sweep of 
an area it is important to ensure that all areas that may be 
occupied are swept. This includes any plant rooms where 
contractors may be working, any walk-in cupboards 
or storerooms and any toilets or rest facilities. During a 
sweep of an area the fi re warden/marshal should also 
ensure that where possible and without causing undue 
delay any doors or windows are closed, any heat generat-
ing equipment is turned off and any signs of fi re are noted 
and, if appropriate, dealt with.

In order to ensure that an effective sweep is made 
of a building at the time of an emergency evacuation it 
is necessary for the fi re safety manager or fi re incident 
controller to allocate specifi c areas of the building to 
specifi c fi re wardens/marshals. In the case of multi-
storey offi ces this is often achieved by nominating two 
to three fi re wardens per fl oor, whereas, in the case of 
an open plan factory, fi re wardens may be allocated to 
production areas.

When planning the division of a large building to be 
swept by fi re wardens it is important to bear in mind that 
the area to be swept by one individual must be of a size 
and nature that will allow the sweep to be conducted 
and the warden to evacuate within 2½ and 3 minutes of 
the alarm sounding.

Roll-call – in addition to a sweep of the premises it 
is often the case that some form of roll-call will be taken 
at the fi re assembly point. The level and nature of the 
roll-call will be determined by the fi re risk assessment 
and be dependent upon factors such as:

➤ The size and nature of the workforce
➤ The number and nature of any visitors that may be 

present in the building
➤ The resources required to maintain an accurate roll- 

call of persons in the building.

Organisations often adopt a minimalist approach to roll-
calls, particularly where they have effective arrangements 
for conducting a sweep of the building. An example 
of this is where the reception desk of a building will 
merely record details of visitors, e.g. contractors and 
clients, to the building and take this roll to the assem-
bly point to ensure that those people not normally in the 
building have evacuated.

When combined with an effective sweep technique 
this type of roll-call is seen to provide the necessary level 
of care for those who are less familiar with the building.

10.5 Case study

On Saturday 11 May 1985 a fi re broke out in Valley 
Parade, home of Bradford City Football Club.

It turned out to be a day that sent shockwaves 
around the world as fi re engulfed the main stand and 
eventually claimed the lives of 56 supporters; 265 people 
were injured.

It should have been one of the happiest in the club’s 
modern history. City had won the Third Division cham-
pionship. Over 11 000 fans were in the ground to watch 
the players do a lap of honour before the fi nal match of 
the season against Lincoln City.

At 3:40 smoke was seen raising between the gaps 
of the wooden benching where rubbish had accumulated 
in the main stand. There was no attempt to evacuate at 
this stage, fi re fi ghting equipment was requested by the 
stewards. The occupants of the stand stood watching 
the fi re; police and stewards were on the scene but there 
was no appreciation of how fast the fi re would spread. 
There was no perception of the magnitude of the risk.

However, within 4 minutes the fl ames had grown 
and were clearly visible from the pitch. It was then that 
the police on duty in the ground began to evacuate 
people from one block of the main stand. At this time 
the game was abandoned and the players left the fi eld.

As the occupants of the block of seating that was 
on fi re began to evacuate, others in the stand took no 
immediate action and there appeared suffi cient time for 
an orderly evacuation.

However, due to the nature of the construction of 
the wooden stand, which had a wooden and bitumen 
covered roof, the fi re quickly spread by a combination 
of convection and radiation until it threatened all the 
occupants of the main stand and others in the ground 
and on the fi eld who where within range of the massive 
amounts of radiated heat.

Within a few minutes the fi re totally engulfed the roof 
of the main stand and the orderly evacuation had turned 
into an urgent crush to get away from the radiated heat. 
The clothing of police offi cers providing assistance to 
the crowd was seen to spontaneously combust and 
members of the public were seen to be on fi re.

The death toll from the fi re fi nally reached 56 and a 
further 265 people were seriously injured. Many of the 
dead were the most vulnerable, either the old or the very 
young, trapped as they tried to escape from the fi re. 
Some of them were lifelong City supporters, who had 
waited for many years to see their team return to the top 
two divisions for the fi rst time since before the war.

The fallout from the fi re tragedy hung over the city 
for months after the disaster. There were some sad and 
poignant memorial and funeral services over the follow-
ing 3 weeks; players visited hospitals where the injured 



Safety of people in the event of a fi re

263

were recovering while a disaster fund appeal raised over 
£4.5 million.

The cause of the fi re was said to be the accidental 
dropping of a match or cigarette stubbed out in a polystyr-
ene cup. Following the disaster an inquest was held by 
Justice Popplewell which resulted in the introduction of 
new safety procedures for sports grounds and stadia in 
the UK including the banning of smoking in stands and 
the provision for additional means of escape exits.

Following the fi re at Bradford City Football Club, the 
general perception of the risks from fi re in sports stadia 
has increased and as a result all those who design, 
manage and attend large sporting events are likely to 
behave differently to the way they would have done prior 
to May 1985.

10.6 Example NEBOSH questions for 
Chapter 10

1. What factors may be considered when devising 
a personal emergency evacuation plan (PEEP) 

 for a disabled person? (8)
2. (a)  Outline the purpose of conducting a sweep 
  of a building during a fi re evacuation. (2)

 (b)  Describe the actions to be taken to 
  ensure an effective sweep of a building is 
  achieved. (6)
3. Identify the factors to be considered when 

assessing the numbers of fi re wardens/marshals 
that may be required to ensure the full and safe 

 evacuation of a workplace. (8)
4. Outline the benefi ts of undertaking regular fi re 
 drills in the workplace. (8)
5. Discuss the reasons why people may not 

respond immediately to an audible fi re alarm 
 signal. (8)
6. A cafeteria in a department store where 

customers queue for service and utilise tables 
in the cafeteria to eat is busy with customers 

 when the fi re alarm system is activated.
 (a) Identify the main ways in which customers 
  might react to the fi re alarm. (4)
 (b)  Outline the issues which may need to be 

considered to deal with the behaviours 
  which may be displayed. (4)
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PERSONAL EMERGENCY EVACUATION PLAN QUESTIONNAIRE FOR DISABLED STAFF

NAME
________________________________________________________________________________________________

JOB TITLE
________________________________________________________________________________________________

DEPARTMENT
________________________________________________________________________________________________

BRIEF DESCRIPTION OF DUTIES
________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

LOCATION

1. Where are you based for most of the time while at work?

2. Will your job take you to more than one location in the building in which you are based?
 YES  � NO  �

3. Will your job take you to different buildings?
 YES  � NO  �

AWARENESS OF EMERGENCY EGRESS PROCEDURES

4. Are you aware of the emergency egress procedures that operate in the building/s in which you work?
 YES  � NO  �

5. Do you require written emergency egress procedures?
 YES  � NO  �

 5a  Do you require written emergency procedures to be supported by British Sign Law interpretation?
YES  � NO  �

 5b  Do you require the emergency egress procedures to be in Braille?
YES  � NO  �

 5c  Do you require the emergency egress procedure to be on tape?
YES  � NO  �

 5d  Do you require the emergency egress procedures to be in large print?
YES  � NO  �

6. Are the signs which mark the emergency exits and the routes to the exits clear enough?
 YES  � NO  �

EMERGENCY ALARM

7. Can you hear the fi re alarm/s provided in your place/s of work?
 YES  � NO  � DON’T KNOW   �

Appendix 10.1 Example personal emergency evacuation plan questionnaire for 
disabled staff
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 8. Could you raise the alarm if you discovered a fi re?
 YES  � NO  � DON’T KNOW   �

ASSISTANCE

 9. Do you need assistance to get out of your place of work in an emergency?
 YES  � NO  � DON’T KNOW   �

If NO please go to Question 13

10. Is anyone designated to assist you to get in an emergency?
 YES  � NO  � DON’T KNOW   �

If NO please go to Question 12. If YES give name/s and location/s
________________________________________________________________________________________________

________________________________________________________________________________________________

11.  Is the arrangement with your assistant/s formal (this is the arrangement written into their job 
description)?

 YES  � NO  � DON’T KNOW   �

 11a  Are you always in easy contact with those designated to help you?
  YES  � NO  � DON’T KNOW   �

12.  In an emergency, could you contact the person/s in charge of evacuating the building/s in which you 
work and tell them where you were located?

 YES  � NO  � DON’T KNOW   �

GETTING OUT

13. Can you move quickly in the event of an emergency?
 YES  � NO  � DON’T KNOW   �

14. Do you fi nd stairs diffi cult to use?
 YES  � NO  � DON’T KNOW   �

15. Are you a wheelchair user?
 YES  � NO  � DON’T KNOW   �

Thank you for completing this questionnaire. The information you have given us will help us to meet 
any needs for information or assistance you may have.

Remember, we do not see you as the problem – you are not a safety risk. The problem belongs to us 
and the building in which you work.

Please return the completed form to:
________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________
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A. In the event of an emergency or fi re

 1. Ensure that the fi re alarm is raised.
 2.  If continuous alarm sounds, or when advised of an emergency, ensure that all personnel, including vis-

itors, evacuate the building by the nearest means of escape.
 3. Wear a high visibility jacket, or waistcoat, so that you can be easily recognised.
 4.  Ensure that staff are designated to assist disabled staff members, and that they are removed to a 

place of safety.
 5.  Without danger to themselves, search all areas, including toilets and kitchens, to ensure complete 

evacuation.
 6.  Without danger to themselves, close all windows and doors, while undertaking the sweep of the build-

ing, employing the ‘search and cascade technique’.
 7. Direct all evacuated personnel to the designated fi re assembly point.
 8. Use portable fi re fi ghting equipment ONLY to aid safe egress.
 9.   Report to the fi re incident controller, identifi ed by the wearing of a high visibility jacket or waistcoat.
10. Prevent any re-entry to the building until given authorisation.

B. In the event of an emergency or fi re not in your area

 1. On the sounding of an intermittent alarm, alert all staff to be prepared to evacuate, but to remain calm.
 2. Stand by and be prepared to receive further instruction.

C. General duties

 1.  Familiarise themselves with their work location, escape routes and their designated areas of responsibility.
 2.  Be aware of disabled staff members off duty and ensure that staff are designated to assist them dur-

ing an evacuation.
 3. Familiarise themselves with the location of their designated assembly point.
 4.  In the event of being away from their place of work, inform their line manager, or deputy warden, so 

that they assume responsibility in the event of an emergency.
 5. Report all defects to line manager, or facilities supervisor, for action.
 6. Undertake initial and refresher training of new and existing staff in the fi re procedures.
 7. Maintain appropriate records.
 8. Assist in fi re drills.
 9. Attend any appropriate training to ensure fi re warden duties are carried out effectively.

D. Routine duties – relevant to the designated area of responsibility

Daily
 1. Ensure escape routes are clear and available for use.
 2. Check fi nal exit fi re doors are not improperly locked or blocked.
 3. Ensure all rubbish is being removed regularly, and that all materials are stored safely.
 4. Ensure portable fi re fi ghting equipment and fi re signs are in place.

Weekly – as per checklist
Monthly
 1. Check fi re doors are in good condition and function properly.
 2. Check all electrical equipment is PAT tested in date.
 3. Check all fi re fi ghting equipment is in test date.
 4. Complete fi re log book and report defi ciencies.

 Appendix 10.2 Example of responsibilities of fi re wardens
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Location:

Inspected by:

Appropriate fi re exit doors unlocked and opening (open them) Yes  No

‘Keep locked shut’ fi re doors all secure Yes  No

Fire escape corridors free from obstruction Yes  No

Emergency exit signs clearly visible Yes  No

Visual check – fi re extinguishers in good order and in correct  Yes  No
location

Visual check – fi re alarm call points in good order Yes  No

Fire escape and ‘in case of fi re’ notices correctly displayed Yes  No

Plug sockets not overloaded, and for equipment not in use, the Yes  No
plug removed from plug socket

Combustible materials stored safely; away from any possible Yes  No
source of ignition, not outside a doorway and not under exit stairs

Boxes and other stored items not too close to lights Yes  No

Evidence of smoking materials in no smoking areas Yes  No

Rubbish removed regularly and not allowed to build up Yes  No

Areas of concern or which need urgent attention:

Action taken by fi re warden:

Signed:  Date:

(to be retained by fi re warden unless action required by another)

If applicable – forwarded for further action to:

Signed:  Date:

If applicable – forwarded for further action to:

Signed:  Date:

WEEKLY FIRE WARDEN CHECKLIST
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While there is no specifi c format or guidelines for estab-
lishing a ‘fi re safety management system’ detailed within 
fi re safety legislation or offi cial fi re safety guidance, 
there are a variety of management systems that may be 
adopted as has previously been discussed (Chapter 1). 
Regardless of the management system used, the meas-
urement of performance forms a key component part of 
any such system if safety is to be effectively managed.

HSE’s Successful Health and Safety Management 
(HSG65) guidance document separates the measure-
ment of performance into distinctly different areas – those 
of reactive monitoring and those of proactive monitor-
ing; this is the same in BS 8800 ‘Occupational health 
and safety management systems – guide’. Each of these 
differing areas will be discussed within the chapter, partic-
ularly in relation to fi re safety management. It should be 
noted that although focusing on fi re, in this instance this 
process may be equally applied to the measurement of 
safety performance as a whole.

Simplistically put ‘that which cannot be measured 
cannot be managed’ as without a knowledge of the 
strengths and weaknesses of the management system it 
is not possible to identify any opportunities to improve, 
or threats that may come about from failing to manage.

The purpose of monitoring and measuring safety 
performance is to provide an organisation with informa-
tion on the current status of its policies, procedures, 
etc., and its progress to its end goal. Besides the legal 
requirement for reporting certain outcomes (RIDDOR) 
to the enforcing authorities the RRFSO and MHSW 
Regulations also require an employer to make arrange-
ments for monitoring and reviewing its preventive and 
protective measures.

When measuring safety performance, successful 
organisations use a combination of both proactive and 
reactive monitoring techniques.

This chapter discusses the following key 
elements:

➤ The benefi ts of monitoring and measuring
➤ Active safety monitoring procedures
➤ Conducting workplace inspections
➤ Auditing fi re safety management systems
➤ Reviewing performance
➤ Reactive monitoring.

Figure 11.1 Successful management structure and pro-
cess from HSG65
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Proactive – proactive systems monitor the design, 
development, installation and implementation of manage-
ment arrangements for workplace precautions and risk 
control (management systems).

Reactive – reactive systems monitor events that 
have already occurred such as personal injury accidents, 
fi res, ill health and other evidence of defi cient safety 
performance (these may be false alarms, near misses, 
etc.) (see Chapter 12).

Organisations that relying solely upon incident, injury/
ill-health statistics for their monitoring and measure-
ment of their management system, particularly in relation 
to fi re, are only able to measure management system 
failures. Crucially due to human nature, there may be 
underreporting of incidents and accidents for numerous 
reasons, which have been discussed in Chapter 4.

With regard to reactive analysis it is often the case, 
particularly in relation to fi re, that a small number of 
incidents or accidents may lead to complacency and 
a belief that all is well, when this may not necessar-
ily be the case. Statistics themselves are likely only to 
demonstrate a knowledge of outcomes, i.e. twisted 
ankle during evacuation and not the cause such as poor 
fl ooring conditions presenting a slip and trip risk. It is 
therefore essential for a combined reactive and proactive 
approach to be taken when considering safety monitor-
ing or performance measurement systems.

The analysis of both reactive and proactive data will 
enable a company to analyse its safety performance 
producing a quantifi able and measurable range of data 
which will indicate the effectiveness of the management 
system (see Appendix 11.1 for a sample of performance 
indicator data).

11.1 Benefi ts of monitoring and 
measuring

A key aspect of safety management is to strive for con-
tinuous improvement of performance. Therefore it is vital 
that organisations are able to know how well their sys-
tems are performing. Data gathered by monitoring sys-
tems will enable an organisation to understand:

➤ Its current position in relation to its safety manage-
ment

➤ Its progress against its standards
➤ Its priorities for action
➤ The effectiveness of its resource allocation and 

management
➤ The areas where it may be exposed to excessive 

risk
➤ Where and how its management systems should be 

reviewed.

Establishing an effective monitoring and measuring sys-
tem helps to demonstrate management’s commitment 
to safety objectives in general and will also assist in the 
development of a positive safety culture, particularly 
rewarding any positive work undertaken in controlling 
levels of risk.

In addition, information gathered through the 
performance measurement enables managers to under-
stand how well they are managing in comparison to their 
previous experience and the performance of others in 
similar industry sectors. With safety performance data 
that can be compared across an industry, the process of 
benchmarking safety performance can give useful insights 
to managers. By using comparative data, benchmarking 
can be conducted both internally and externally. Table 
11.1 gives some examples.

When compiling the performance statistics an organi-
sation will need to take into account the mechanisms 
by which it will gather the information. These should be 
refl ected in the safety policy particularly in relation to 
reporting and investigation of safety events, incidents, 
accidents, etc. and its proactive monitoring, inspections, 
tours and audits.

11.2 Active safety monitoring 
procedures

11.2.1 Proactive monitoring

The purpose of proactive monitoring is to provide feed-
back on an organisation’s safety performance before a 
personal injury accident, fi re, illness, etc. occurs.

Figure 11.2 The outcome of a failure to adequately man-
age fi re safety
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This monitoring also measures achievement against 
specifi c plans and objectives, the effectiveness of the 
safety management system and compliance with legal 
and performance standards. In contrast to reactive 
monitoring, proactive monitoring measures success, 
reinforcing positive achievement rather than penalis-
ing failure and therefore has a direct effect upon safety 
culture within an organisation, increasing motivation and 
the desire for continual improvement.

In an organisation that has an effective safety 
culture, managers, staff, contractors and all persons who 
may work with or come into contact with the organisa-
tion will be included in informal proactive monitoring of 
workplace precautions and risk control (management) 
systems during day-to-day working operations.

This informal approach, by undertaking hazard 
spotting and taking initial preventive and protective 
steps on the ‘shop fl oor’, will have a direct effect upon 
the safety management within an organisation, which 
will reduce the overall risks.

In support of an effective safety culture and the 
informal hazard spotting approach, formal proactive 
monitoring will be undertaken by supervisors and 
members of the management team.

There are various forms and levels of proactive 
monitoring that an organisation may adopt. The exact 
methods adopted will be dependent upon the size and 
nature of an organisation, its risk profi le and available 
resources. In most cases a portfolio of approaches is 
adopted which will generally include:

➤ The systematic inspection of premises, plant, pro-
cesses and equipment by supervisors, maintenance 
staff and safety representatives

➤ Direct observation by fi rst line supervisors of work 
and behaviour to assess compliance with proced-
ures, site rules, etc.

➤ Environmental monitoring and health surveillance 
to check on the effectiveness of control measures 
preventing ill health (used to detect early signs of ill 
health)

➤ Periodic examination of documents and records 
relating to fi re safety systems, permits to work, 
training records, etc. that would prove to be safety 
critical and have an effect upon the overall safety 
management

➤ The completion of regular reports and reviews on 
safety performance, which may be considered by 
senior management and the board of directors

➤ The undertaking of regular audit programmes.

The level of monitoring must be considered proportion-
ally to a company’s hazard profi le and should concen-
trate on areas where it will produce the most benefi t, 
which in turn will lead to the most enhanced level of risk 
control.

Internal External

Relative position against  Relative position against
aims and objectives  competitors/similar 

organisations

Control of hazards and risks  Relative position against
arising from an organisation’s  national standards
operations

The effi ciency and  Learn from other
effectiveness of the safety  organisations’ industry
management system across  sectors
all parts of the organisation

Safety culture pervading  Safety culture comparisons
within the organisation with competitors/similar 
 organisations

Table 11.1 Examples of internal and external 
benchmarking

Figure 11.3 Fire safety hazards require active monitoring

For active monitoring to be successful there 
are a number of key factors that must be 
addressed:

➤ The standards to be applied
➤ Frequency of monitoring
➤ Who will undertake the monitoring
➤ The anticipated results or actions 

required.
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Each of these factors must be included in the formal-
ised policy and procedures contained within the safety 
management system. It is likely that such issues as the 
standards and frequency of monitoring will refl ect legisla-
tion, British/European Standards and industry guidance, 
e.g. emergency lighting equipment should be checked to 
ensure all units are in a good state of repair and in good 
working order on a monthly basis (BS 5266).

The responsibility for undertaking the monitoring 
will be determined by the type of monitoring that will 
need to be undertaken and the competencies of those 
involved. Some anticipated results are obvious, such 
as in the case of emergency lighting units which should 
function upon test; others such as how well a permit to 
work has been complied with, will need greater defi ni-
tion and are likely to refl ect the policy and procedures. 
It is in these instances that an aide memoir or checklist 
may be usefully applied.

11.2.2 Proactive monitoring methods and 
techniques

An organisation will need to decide how it will allocate 
responsibilities for proactive monitoring at the different 
levels within its management chain and the level of detail 
that is considered appropriate. It is likely that the deci-
sions will refl ect the company or organisation’s structure 
and also its existing management systems, e.g. qual-
ity management system, environmental management 
system.

Each manager should be given the responsibility 
for monitoring the achievement of company objectives 
and compliance with standards for which they and their 
team are responsible, ideally this should be refl ected in 
their own performance indicators. The methods involved 
will vary from those that will be undertaken within the 
management chain and those that may be required as 
part of an independent analysis.

A variety of methods may be used in assessing 
safety performance including:

➤ Safety inspections – these involve the straight-
forward observation of a workplace and/or activ-
ities or equipment within it. They may also include 
visual checks on documents and records; this is 
usually carried out by a manager (or on some occa-
sions employee representative), often aided by the 
use of a checklist with the aim of identifying hazards 
and assessing the use and effectiveness of control 
measures

➤ Safety tours – similar to safety inspections but 
which involve unscheduled checks on issues such 
as means of escape, housekeeping and PPE

➤ Safety surveys – which focus upon a particular 
activity such as hot work or manual handling; they 

may also include attitudinal surveys which exam-
ine the employees’ and management’s attitudes 
towards safety

➤ Safety sampling – which involves the sampling 
of specifi c areas such as the effectiveness of fi re 
doors, positioning of fi re extinguishers; these may 
be conducted by a range of staff members where 
specifi c areas of safety are targeted

➤ Audits – involving comprehensive and independ-
ently executed examinations of all aspects of an 
organisation’s safety performance against stated 
objectives

➤ Health or medical surveillance – which involves 
using medical techniques that analyse human per-
formance such as hearing, lung function (particularly 
with regard to industrial fi re teams).

Audits are discussed later in the chapter and due to their 
similarity, safety inspections and safety tours will be dis-
cussed as one.

Safety surveys and safety sampling involve closer 
scrutiny of areas that may be missed when undertak-
ing an overall inspection or tour and are likely to take a 
greater proportion of time to prepare for and conduct, 
due to their specifi c focus.

Health and medical surveillance, particularly in 
relation to fi re safety management, is likely only to be 
required by those involved in fi re fi ghting action; however, 
in general occupational safety and health it is necessary 
to confi rm the effectiveness of areas such as dust and 
solvent control, where ill-health effects on the human 
body can have a devastating effect. It is, however, prudent 
to mention that health surveillance relating to stress must 
be considered, particularly for those who may be engaged 
in fi re fi ghting and rescue actions (critical incident stress 
disorder and post-traumatic stress disorder). Regardless 

Figure 11.4 Formal active monitoring system
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of the type of monitoring that is being undertaken, there 
are a number of techniques that can be used to gather 
information, these include:

➤ Direct observation of:
 ➤  Workplace conditions, e.g. obstructed emer-

gency escape route
 ➤  People’s behaviour, e.g. smoking in an unautho-

rised area
➤ Communicating with people to gather information, 

both fact and opinion
➤ Examining documents, e.g. fi re policy or fi re plan, 

contractors’ method statements
➤ Examining records, e.g. fi re alarm test, emergency 

lighting testing, training records.

The frequency of formal proactive monitoring will depend 
upon a number of factors, including legislative and 
British/European Standards and the level of risk. They 
may also take into account previous trends and events 
and refl ect the fi ndings of previous monitoring, e.g. if a 
workplace inspection identifi es that fi re extinguishers 
are being moved away from their allocated position then 
more frequent inspections may be required.

The effectiveness of the proactive monitoring 
programme will be judged by the reduction of substand-
ard fi ndings and issues identifi ed by whichever technique 
is used over a given period of time. When completing 
proactive monitoring programmes to assist trend analysis, 
many organisations utilise a scoring mechanism, particu-
larly in relation to auditing. The scoring and analysis 
mechanism is similar to that of the way reactive data is 
measured and analysed so that graphical evidence may 
be produced which will then be used to communicate 
the effectiveness of the safety management systems 
throughout the organisation.

11.3 Conducting workplace inspections

A system for inspecting workplace precautions is essen-
tial in any proactive monitoring programme. On many 
occasions it can form part of an organisation’s arrange-
ments for the planned preventive maintenance of plant 
(e.g. electrical maintenance and testing) and equipment 
(e.g. fl ashback arresters for oxy/fuel systems) which are 
also covered by legal requirements.

In addition, inspections should include other 
workplace precautions such as the ability for a fi re door 
to close against its rebates effectively and other aspects 
of the premises such as the location/obstruction of fi re 
fi ghting equipment and means of escape.

A suitable inspection programme will address all 
risks; however, it should take into account those that 

present a low risk (inspections may be undertaken every 
month to two months) covering a wide range of precau-
tions, or higher risks that may need more frequent and 
detailed inspections such as the storage and use of 
fl ammable materials (inspections may be undertaken 
each day or twice daily).

The inspection programme must refl ect any specifi c 
legal requirements and the risk priorities which are 
usually identifi ed as part of the risk assessment process.

Particularly, in relation to fi re, a fi re log book’s 
contents and records will refl ect the schedules and 
performance standards required by not only the law 
but a variety of British and European Standards. These 
schedules are likely to be supplemented with inspection 
forms, checklists or aides-memoires, which will enable 
a consistency of approach and assist the individuals 
conducting the inspection to cover all key requirements 
without the need to remember each element.

Inspections should be undertaken by competent 
persons who are able to identify relevant hazards, 
workplace precautions and risk control systems, the 
standards that need to be met and any shortcomings in 
the preventive and protective measures. This area will be 
discussed later within this section.

11.3.1 Recording an inspection

It may well be that fi re safety inspections are included as 
part of a general health and safety workplace inspection 
programme. It is likely that a safety inspection form will 
be produced to ensure that key elements are covered by 
the inspection and to ensure consistency of approach. 
There are a number of key headings which are likely to 
be found on a fi re safety inspection record, whichever 
recording mechanism is used. These following items are 
should be included as a minimum:

➤ Ignition sources
➤ Fuel and oxygen sources
➤ Specifi c high fi re risk activities
➤ General housekeeping
➤ Means of escape
➤ Warning and detection systems
➤ Emergency lighting
➤ Fire fi ghting equipment
➤ Procedures and notices.

Under each of the headings there will be a number of 
subquestions to confi rm the adequacy of workplace 
precautions and management controls which can be 
either answered in a closed question technique (yes or 
no), or be provided with a score in relation to the level of 
compliance/non-compliance.

In either of the above cases, where non-compliance 
is identifi ed, there should be a mechanism for recording 
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the issue together with recommendations to achieve 
compliance.

In order to ensure that resources are targeted at the 
non-compliance issues that present the most signifi -
cant risk a prioritisation or ranking system may also be 
applied.

This will require high risk areas to be weighted in 
such a way that prioritised action is given, for example 
the misuse of electrical adaptors which present a danger 
of fi re, rather than the provision of signage above fi re 
extinguishers to denote their type (which is indicated 
on the extinguisher body). Ideally, the inspection record 
form will also identify who will be responsible for 
implementing any recommended actions, together with 
a target date for implementation.

Figure 11.5 Records should be kept in a local fi re safety 
log book

Figure 11.6 Misuse of electrical adaptors

A systematic approach to an inspection pro-
gramme is likely to include:

➤ The preparation of a well-designed 
inspection form that will help to plan 
and initiate remedial action – it may also 
assist in ranking any substandard condi-
tions/defi ciencies in order of importance

➤ Summary lists of any remedial action 
required with names and arbitrary time-
scales to track implementation progress

➤ A periodic analysis of completed inspec-
tion forms to enable identifi cation of 
common trends which may reveal sys-
tem weaknesses

➤ The gathering of information to consider 
changes required to the frequency, type 
or nature of the inspection programme.

11.3.2 Who will conduct the inspection?

The responsibility for either conducting the inspection 
itself or nominating persons to undertake the inspec-
tion is likely to be part of the fi re safety manager’s role 
(a variety of titles may be given to the person who has 
overall control of fi re safety management) in accordance 
with British Standard 5588 Part 12 and current best 
practice.

Who is responsible and for what should be clearly 
identifi ed within the fi re safety arrangements section 
within the policy.

For any inspection to be of value, a trained, 
competent person or team must conduct it. In larger 
organisations the role of the fi re warden/marshal (whose 
main function is to assist persons to escape safely 
in the event of a fi re) is extended to undertake part of 
the inspection process, which may be referred to as a 
safety tour, as the process involves a physical check of 
the areas for which they are fulfi lling their fi re warden/
marshal function.

These safety tours are slightly less formal than a full 
inspection programme; however, they assist in fulfi lling 
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the main objective which is to monitor the condition of 
workplace precautions such as the effectiveness of the 
housekeeping programme and no smoking regime or 
the management and control of fl ammable substances. 
A simple checklist may be created from the details 
suggested in Table 11.2 (see Appendix 10.2).

Details of such inspections are likely to be retained 
within the fi re log book or fi re safety manual so that 
evidence is readily available for future fi re safety inspec-
tions, reviews and audits.

On larger sites or where there are a number of 
buildings that require formal fi re safety inspections, it 
may be the responsibility of the facilities management 
team or those nominated to take charge of the facil-
ities, to coordinate the fi re safety inspection programme. 
Where fi re safety systems are in place it is likely that the 
facilities management team, or their nominees, will be 
actively involved in the inspection programme as they 
are responsible for managing a large proportion of the 
systems that are in place, for example the fi re alarm and 
detection system, fi xed installations (sprinklers, etc.) and 
fi re doors.

The periodic inspections of fi re safety systems 
are likely to be recorded within the fi re log book and 
will be considered as part of the proactive monitor-
ing programme, particularly as the items form a critical 
component of the workplace precautions or control 
measures that reduce the overall risk in relation to fi re.

11.3.3 Maintenance of general fi re precautions

Formal systems need to be adopted to ensure that gen-
eral fi re precautions are maintained in a good state of 
operation and repair. Table 11.3 gives an overview of a 
typical inspection regime indicating the equipment to 

be inspected, the period between inspections and who 
should conduct them.

11.3.4 Maintenance of technically complex 
systems

Further details of proactive monitoring including testing, 
cleaning and maintenance of items such as gas fl ood 
systems, sprinkler systems and smoke and heat exhaust 
ventilation systems will be found within the manufac-
turers’ guidance documentation (operations and main-
tenance manuals or construction health and safety 
fi le – CDM).

Clearly the proactive monitoring and testing that 
is required for the above systems will require a high 
level of technical competence and it is often the case 
that external contractors are engaged to undertake 
such work. The responsibilities of the organisation in 
respect of this external monitoring will be to ensure that 
documentary records and evidence are maintained to 
show that such equipment remains safe and fi t for its 
intended purpose.

11.3.5 Using the fi ndings of an inspection

The results of the inspection will provide evidence of the 
effectiveness of the workplace precautions and controls 
that have been introduced to reduce the risks from fi re 
and explosion.

As has previously been discussed, the mechanisms 
for analysing the fi ndings may take a number of forms 
that may also include statistical analysis, if numer-
ical scales have been utilised, which is often the case 
when undertaking general health and safety workplace 
inspections.

Frequency  Item to be checked

Daily Morning: Are escape routes clear?
  Are the fi re exits available for use?

 Evening: Is the electrical equipment switched off?
  Has rubbish been disposed of safely?
  Are all windows shut?

Weekly Do self-closers on the doors operate correctly?
 Are fi re signs visible?
 Is there suffi cient space between stored materials and sprinkler heads, fi re detectors and lights?

Monthly Are all extinguishers in their correct places and do they appear to be in working order?
 Are the hoses on the hose reels neatly coiled and the valves easy to turn on?

Table 11.2 Example of an inspection aide memoire
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be undertaken but also provide a guide to the speed of 
response. On occasions, short-term fi xes may need to 
be taken where the inspection has identifi ed a weakness 
and signifi cant resources over a long term will need to 
be considered.

Figure 11.7 Contractor testing electrical equipment

Regardless of the mechanisms of analysis, action-
ing the fi ndings of an inspection must be seen as a key 
management requirement in fi re safety management and 
any report produced must not only detail what has to 

The information from inspections as with all 
information gathered from active monitoring 
systems must be used to inform senior man-
agement about the effectiveness of their sys-
tems and where improvements can be made. 
It is therefore vital that the inspection pro-
cess formalises how the information will be 
collated and presented to management.

Ideally the close-out actions, when completed, should 
also be recorded thus providing evidence that may be 
used to demonstrate legal compliance to enforcement 
authorities and be considered when conducting a fi re 
safety review or audit.

11.4 Auditing fi re safety management 
systems

A fi re safety audit may be described as a periodic (typic-
ally annual), systematic and thorough assessment of 
the implementation, suitability and effectiveness of the 
fi re safety management system. It is a signifi cantly more 

Equipment Period Action

Fire detection and fi re warning systems  Weekly Check all systems for state of repair and operation.
including self-contained smoke alarms   Repair or replace defective units.
and manually operated devices  Test operation of systems, self-contained alarms and 
  manually operated devices.

 Annually Full check and test of system by competent service engineer.
   Clean self-contained smoke alarms and change batteries.

Emergency lighting equipment including  Weekly Operate torches and replace batteries as required.
self-contained units and torches  Repair or replace any defective unit.

 Monthly  Check all systems, units and torches for state of repair and 
apparent working order.

 Annually  Full check and test of systems and units by competent service 
engineer.

  Replace batteries in torches.

Fire fi ghting equipment including hose reels Weekly  Check all extinguishers including hose reels for correct installation 
and apparent working order.

 Annually Full check and test by competent service engineer.

Table 11.3 Overview of a typical inspection regime



‘in-depth’ process than conducting a fi re safety inspec-
tion or a check on the contents and completeness of a 
fi re safety manual or log book.

It is very likely that during the audit process fi re 
safety auditors will use some or all of the methods for 
monitoring performance described previously and that 
audit fi ndings may well include performance indica-
tors such as the results of inspections, and perform-
ance measurement data that includes both reactive and 
proactive monitoring.

The key differences between monitoring perform-
ance and auditing are:

➤ It always involves active or proactive monitoring
➤ It is carried out by either independent external audit-

ors or employees without line management respon-
sibility for the site or activities being audited

➤ It is carried out in order to provide an independent 
input into the safety management review process 
leading to continual improvement

➤ A scoring or measuring system is always used.

The overall purpose of an audit is to measure perform-
ance against a standard, in this case the safety man-
agement system against an organisation’s policy or a 
standard such as HSG65 or OHSAS 18001. The results 
of the audit provide an effective feedback loop that 
enables an organisation to measure its effectiveness of 
the safety management and areas of weakness that may 
require attention.

In general, safety auditing comprises an assess-
ment of parts, or all, of the safety management system. 
Typically, the safety auditor or audit team may:

➤ Carry out a comprehensive audit of the whole safety 
management system or

➤ Look at a horizontal slice, e.g. an audit of the ‘organ-
ising’ element in the system or

➤ Look at a vertical slice where the arrangements to 
control a specifi c hazard, as in the case of fi re, are 
audited in terms of the policy, organisation, planning 
and implementing, measurement and review pro-
cesses in relation to fi re safety management.

The aim of conducting a fi re safety audit is to establish 
that appropriate management arrangements are in place 
such as the provision of a formal policy, arrangements 
for staff training, adequate risk control systems (such 
as regular fi re safety inspections and testing of fi xed fi re 
fi ghting systems) exist and that they are being imple-
mented and that other workplace precautions (prevent-
ive and protective measures) such as fl ammable stores, 
permits to work and fi re doors are in place.

An effective auditing programme will be able to 
provide a comprehensive picture of exactly how 
effectively and effi ciently the fi re safety management 
system is controlling fi re risks. The programme should 
also identify when and how each of the component parts 
of the system will be audited. Due to the technical nature 
of some of the workplace precautions (e.g. detection and 
alarm systems, sprinklers, etc.) these may be required to 
be audited on a more frequent basis than other elements 
of the system and the auditing process should refl ect this.

11.4.1 Key stages of an audit

For an audit to be effective it must be based on a sound 
foundation and will generally include the following key 
stages:

➤ Agreeing a protocol:
 ➤  Ideally a protocol should be developed and util-

ised when undertaking audits. This protocol is a 
documented set of procedures and instructions, 
which is used to plan and organise the audit. It 
provides a step-by-step guide for the audit team 
and forms the framework in which audit is under-
taken, providing the necessary guidance to the 
team on how the audit should be carried out.

Figure 11.8 The senior managers of an organisation must 
review the outcomes from the active monitoring systems

Audit

The structured process of collecting inde-
pendent information on the effi ciency, effect-
iveness and reliability of the total health and 
safety management system and drawing up 
plans for corrective action.

HSG65
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➤ Scoping the audit:
 ➤  This is the process of deciding what to audit. 

The level and detail of the audit will depend 
upon the size and complexity of the organisa-
tion. A multi-site offi ce-based organisation, or 
an organisation with high risk processes who 
rely on technical systems to control fi re, are 
likely to have differing audit profi les although 
there will be similarities in many areas

 ➤  Auditing is essentially a sampling technique 
which seeks to obtain evidence across a range 
of activities of the status of the management 
system, therefore consideration will be required 
to judge the correct level and type of sampling 
that will provide reliable data.

➤ Preparation:
 ➤  Discussion with the auditing team, managers, 

workforce and representatives regarding the 
aim objectives and scope of the audit prior to 
starting is critical to the success of the process

 ➤  Preparation and agreement of an outline audit 
plan including approximate timings for inter-
views, etc.

 ➤  Preparation of audit ‘question sets’ to ensure 
that each area is addressed.

➤ Gathering evidence:
 ➤  As in the case of all active monitoring informa-

tion, sources for the audit are likely to come 
from talking to people, undertaking site visits to 
observe physical conditions activities, etc. and 
the checking of documents and records

 ➤  Records of evidence found are recorded against 
audit ‘question sets’, which on many occasions 
are numerically scored

 ➤  It is very likely that if technical systems are to 
be included in part of the audit process that 
appropriate qualifi ed engineers may be required 
to provide additional information on fi re safety 
systems.

➤ Report fi ndings:
 ➤  The audit report should refl ect the fi ndings of 

the assembled evidence upon which the audit-
ors have based the evaluation of the fi re safety 
management system

 ➤  The fi ndings may be supported with quantitative 
or qualitative analysis

 ➤  A close-out presentation may be made to the 
management team and their representatives by 
the auditor or audit team.

11.4.2 The report

The report should outline the system’s strengths and 
weaknesses and verify compliance (or otherwise) with 
standards – including legal compliance. The report 
should:

➤ Assess the adequacy, or otherwise, of the safety 
management system

➤ Accentuate all good practice, highlighting good 
performance

➤ Benchmark against accepted standards or best 
practice – detail areas of both compliance and 
non-compliance

➤ Highlight areas for improvements
➤ Contain suffi cient detail and evidence to substanti-

ate the judgements made by the auditors
➤ Differentiate between opinion and objective fi ndings
➤ Utilise quantitative scoring systems (if these are part 

of the audit system)
➤ Be easy to read.

11.4.3 Auditors and composition of audit teams

Audits may be undertaken by one or more persons. Those 
chosen as auditors must be competent, whether as indi-
viduals or as members of a team. They should be inde-
pendent of the part of the organisation or the premises 
that are to be audited. The nature and extent of the audit 
will determine whether it is undertaken by employees from 
another part of the organization or by external auditors.

Regardless of whether the audit is to be completed 
by an internal team or an external consultancy or audit 
team, the involvement of managers, representatives and 
employees in preparing for the audit will not only assist in 
devising and implementing the audit programme, it may 
also assist in completing the audit if undertaken internally.
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Figure 11.9 Key stages of an audit
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When considering who will be involved with the audit 
process the following factors may also prove useful:

➤ The availability of auditors:
 ➤  For the length of time necessary to undertake 

the audit
 ➤ With the necessary skills
➤ The level of audit experience required
➤ The requirement for fi re safety knowledge or tech-

nical expertise
➤ Any requirement for audit training
➤ The cost implication of using internal or external 

auditors
➤ The risk of an internal auditor being overfamiliar or 

satisfi ed with the company’s arrangements, com-
pared with the approach of an external auditor

➤ The potential for a lack of understanding of unfamili-
arity, particularly where complex technical fi re safety 
systems or processes are involved.

11.5 Reviewing performance

As with audits, safety reviews are an essential part of a 
management system. These reviews are closely linked 
to the active monitoring process; they assist in providing 
feedback of the adequacy of the fi re safety management 
system to the management team and the responsible 
person.

In line with enforcement authority guidance and 
current standards, it is recommended that reviews 
should be conducted regularly (at least annually) so 
that decisions on how and when to rectify substandard 
conditions and failures in the management system can 
be taken, prior to there being a loss, failure or potential 
enforcement action.

11.5.1 Initial status review

According to safety management system guidance, 
including that of BS 8800, an initial status review should 
be carried out in organisations that do not have an estab-
lished fi re safety management system. The initial status 
review should provide information on the scope, adequacy 
and implementation of the current management system.

Where no formal fi re or occupational health and 
safety management system exists the initial status review 
should serve as a basis for establishing what arrange-
ments should be made to ensure an effective system is 
implemented.

Many organisations will have established a system 
and therefore the initial status review is likely to be 

based upon appropriate ‘benchmarking’ standards such 
as those found in BS 8800, BS 5588 Part 12.

The initial status review should provide the organisa-
tion with details of where they currently stand in relation 
to managing fi re risks. The review should be carried out 
by competent persons in consultation with the workforce 
or its representatives.

The results of the initial status review should:

➤ Be documented
➤ Become the basis for developing and imple-

menting the fi re safety management system and 
arrangements

➤ Provide a baseline from which continual improve-
ment can be measured.

The initial status review should establish to what extent 
existing arrangements are in place for:

➤ Identifying and meeting the requirements of relevant 
legislation and regulations dealing with fi re safety 
management issues

➤ Identifying and implementing best practice and per-
formance in the organisation’s employment sector 
and other appropriate sectors (e.g. from relevant 
Government guidance industry advisory committees 
and trade association guidelines)

➤ Obtaining or developing guidance on fi re safety 
management and making it available throughout the 
organisation

➤ Consulting and disseminating information through-
out the organisation

➤ Identifying, anticipating and assessing hazards and 
risks to safety and health arising out of the work 
environment and work activities

➤ Developing and implementing effective workplace 
precautions to eliminate hazards and minimise risk

➤ Developing and implementing effective preventive 
and protective measures to manage fi re risk

➤ Measuring and evaluating fi re safety management 
performance

➤ Ensuring the effi cient and effective use of resources 
devoted to fi re safety management.

Many organisations utilise the initial review to prepare 
policy, organisational arrangements, planning and imple-
mentation processes and measuring and monitoring 
programmes based upon the fi ndings of the report.

11.5.2 Regular reviews

Regular reviews also enable organisations to take into 
account changes in legislation and guidance, particu-
larly with regard to any standards that affect fi re safety 
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installations, etc. together with changes in their own cir-
cumstances such as:

➤ Fire safety management procedures including main-
tenance procedures

➤ Changes of personnel, or in the building or premise, 
or the usage or activities undertaken

➤ The effectiveness of any automatic fi re safety sys-
tems to ensure that they remain suitable given any 
change in usage, activity or layout of the premises

➤ Changes in local fi re history – such as the number of 
arson attacks.

Many organisations undertake continuous reviews 
of their safety management system. In relation to fi re 
there are a number of key areas that should form part 
of this process; these are detailed in the following 
paragraphs.

Training and fi re drills
A review of the fi re safety training provided should 
ideally be undertaken on at least a six monthly basis 
having completed the fi re evacuation exercise. As previ-
ously discussed the fi re safety training programme will 
include initial induction training, general fi re safety train-
ing, specifi c role oriented fi re safety training, such as for 
fi re wardens, marshals and fi rst aid fi re fi ghters which 
should also be subject to regular reviews to ensure that 
the programme meets the fi re safety demands of the 
training needs analysis.

The review of the training is likely to revolve around 
the fi ndings of the evacuation exercises as formal 
review debriefs should have been completed following 
the exercise (see Appendix 11.2). The contents of the 
debrief report should clearly identify effectiveness of the 
emergency evacuation, including all those involved in 
the process.

The training programme may also need revision in 
relation to subsequent risk assessments and the fi ndings 
of fi re safety inspections.

Fire safety systems
A review of the fi re safety systems should also be under-
taken as part of an ongoing programme to ensure that 
the fi re alarm and detection systems, etc. are kept 
fully functional and that where third parties are used to 
undertake periodic testing, inspection, cleaning, etc. that 
they are providing the required level of service to meet 
the organisation’s statutory responsibilities.

A review of the fi re log book and other documen-
tation relating to fi re safety systems is likely to indicate 
specifi c component failures, which can then assist in 
identifying an appropriate replacement programme.

Fire safety inspection report reviews
The fi re safety manager or nominee will undertake an 
ongoing review of the fi ndings of the regular fi re safety 
inspections that have been conducted by either them-
selves, or members of their team. It may be that the fi re 
safety inspection is included in the regular workplace 
safety inspection regime and that the key fi re safety 
issues will need to be extracted from the report.

Reviews of such inspections should provide an 
indication of areas such as:

➤ Repeat issues, e.g. wedging open of fi re doors or 
failing to secure areas against arson

➤ Speed of rectifi cation of faults found from previous 
inspections

➤ Competency of those involved in rectifying faults
➤ Confi rm effectiveness of overall fi re safety manage-

ment
➤ The need to review or revise the current fi re risk 

assessment or fi re safety training programme.

Ideally, as in the case of reactive monitoring, statistical 
evidence as to the proactive performance will also be 
provided in such reviews.

Contractor reviews
As has been discussed within this book the effective 
management of contractors has a huge bearing upon 
the overall fi re safety arrangements within a premises. 
It is therefore essential that a review of contractors and 
their work is conducted regularly.

The degree of monitoring and review required will be 
dictated by the nature of the work. However, no matter 
how simple or low risk the work may be there will always 
be a need for monitoring and review in some form, 

Figure 11.10 Building works which have resulted in the 
breaching of a fi re compartment wall
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particularly if the works involve parts of the passive fi re 
safety protection arrangements such as fi re compart-
ment walls, fi re doors, etc. On-site monitoring may be 
carried out by the project management team, facilities 
team or by the local staff in the area of the works.

The staff carrying out the monitoring will need 
access to information regarding the extent of the work to 
be carried out and the methods of work to be followed 
in order to properly judge the actions of the contractor. 
This may require the staff given the task of overseeing 
the work being provided with copies of the contractor’s 
method statements particularly in relation to hot work.

The procedure should include reporting channels for 
non-compliance issues and formal feedback of perform-
ance standards.

All staff within an organisation should be encour-
aged to observe the activities of contractors and report 
any circumstances they feel to be unsafe to the relevant 
person within their business area.

On completion of the works, or at predetermined 
periods during contracts of long duration, the client 
(for whom the contractor is working) should carry out 
a formal review of the performance of the contractor 
against the requirements of the contract and their own 
safety method statements.

This should include the safety performance of the 
contractor (such as obstructing fi re exits, smoking, etc.) 
as well as the technical aspects of the works (such as 
installation of fi xed fi re fi ghting systems). The formal 
review of performance should be used in determining 
whether the contractor is used on future contracts.

11.5.3 Annual reviews and reports

The process of completing ongoing reviews in order to 
assess the effectiveness of the fi re safety management 
system will also provide the core information for an 
annual review and report to be published. In many sec-
tors of industry annual reviews are conducted to ensure 
the organisation’s compliance with, not only the prin-
ciples of safety managements, but also the requirements 
of corporate accountability.

Guidance issued by the Institute of Chartered 
Accountants (known as the Turnbull Report) in September 
1999 for companies listed on the London Stock Exchange 
identifi ed that the board of the organisation should 
maintain a sound system of internal control in order to 
safeguard the organisation’s shareholders’ investment 
and the organisation’s assets.

The guidance goes on to say that the directors 
should at least annually conduct a review of the 
effectiveness of control systems and provide a report to 
shareholders. To meet the requirements of the guidance 
the review should cover all controls, including fi nancial, 

operations and compliance controls, together with risk 
management, which includes the risks associated with 
fi re, particularly, as already discussed, the consequences 
of fi re having a devastating effect upon a business.

The annual review and its subsequent report are 
therefore likely to include details of the following:

➤ An outline of the current fi re safety policy and 
changes that may have been made to it to refl ect 
management and operational contingencies

➤ Any changes to management structure from previ-
ous reports, e.g. nomination of a ‘responsible per-
son’ under the RRFSO

➤ An overview of the facilities/premises
➤ The fi ndings of risk assessments and fi re safety 

inspections – particularly those that will require or 
have required high levels of resources

➤ Details of any fi res, false alarms, near miss incidents 
and the results of investigations and subsequent 
actions

➤ Details of communication with the enforcing author-
ities, i.e. the local fi re authority and the Health and 
Safety Executive

➤ Changes to legislation that have or will affect the 
organisation’s fi re safety management system

➤ Findings of the insurers when considering insurance 
premiums or claims

➤ Information from consultation with employees’ rep-
resentative bodies

➤ Effectiveness of controls including emergency evacu-
ation exercises.

The review will take into account the fi ndings of previ-
ous review reports and provide an outline of the actions 
required to ensure continuous improvement in the man-
agement of fi re safety within the organisation.

The review process, from the initial status review 
through to a formal annual review report, must be seen 
as a critical element in the overall fi re safety manage-
ment system.

11.6 Case study

In 2004, a new management company was in the pro-
cess of taking over the facilities management of a shop-
ping mall in a large town development in the South East. 
The development included 42 commercial units, a small 
restaurant facility and large multi-storey car park, includ-
ing an underground car park and plant room. Shortly 
after the management company took control of the 
premises, they were advised by their insurance company 
of a reasonably substantial increase in the premiums due 
to a number of fi res occurring in similar facilities within 
the region.

Introduction to Fire Safety Management



Monitoring, auditing and reviewing fi re safety systems

281

When establishing its risk management system, 
the management company instigated an ‘initial safety 
management review’ (based upon guidance from BS 
8800 and BS 5588 Part 12) which focused upon the then 
current fi re safety management systems. This review 
was undertaken by an external fi re safety consultancy 
organisation. The evidence gathered from the review 
identifi ed a number of key fi re safety management 
issues, the most signifi cant of which were:

➤ A lack of overall fi re safety management, consult-
ation and cooperation with the tenants

➤ No mechanisms in place to update existing fi re 
engineering systems such as sprinklers, detection 
systems and smoke extract systems

➤ A lack of cohesive management of those undertak-
ing maintenance operations in relation to existing 
fi re safety engineering measures such as alarm sys-
tems and detection.

Given the fi ndings contained within the consultant’s 
report, the new management company established an 
action plan to address the issues. A number of the items 
in the action plan could be addressed almost immedi-
ately such as establishing a maintenance strategy; how-
ever, the introduction of new technology to manage 
smoke and the extension of the existing sprinkler sys-
tem needed a capital injection which was not available 
in the short term.

The business case presented by the management 
company to its board identifi ed a strategy for resolv-
ing all of the initial fi ndings and requested capital funds 
to be made available. Following negotiation with the 
insurance brokers and insurance company, the increase 
in premiums and excess was negotiated against the 
provision of certain fi re safety engineering measures.

In this case the insurers reduced their risks and the 
management company while not substantially reducing 

its long-term expenditure reduced its short-term 
expenditure by minimising the increase in premiums and 
excess.

11.7 Example questions for Chapter 11

1. An employer intends to implement a programme of 
regular workplace inspections following a workplace 
fi re.

 (a)  Outline the factors that should be 
considered when planning such 

  inspections. (6)
 (b)  Outline THREE additional proactive methods 

that could be used in the monitoring of health 
  and safety performance. (6)
 (c)  Identify the possible costs to the organisation 
  as a result of the fi re. (8)
2. Identify EIGHT measures that can be used to 
 monitor an organisation’s health and safety 
 performance. (8)
3. Outline FOUR proactive monitoring methods 
 that can be used in assessing the health and 
 safety performance of an organisation. (8)
4. Outline the reasons why an organisation should 

monitor and review its health and safety 
 performance. (8)
5. Outline the main features of:
 (a) A health and safety inspection of a 
  workplace. (4)
 (b) A health and safety audit. (4)
6. (a)  Explain why it is important for an organisation 

to set targets in terms of its health and safety 
  performance. (2)
 (b) Outline SIX types of target that an 
  organization might typically set in relation to 
  health and safety. (6)

Monitoring, auditing and reviewing fi re safety systems
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Introduction to Fire Safety Management

 1. Appropriate fi re safety policy has been written
 2. The fi re safety policy has been communicated
 3. A director with safety responsibilities including fi re has been appointed
 4. Fire safety specialist staff have been appointed
 5. The extent of infl uence of fi re safety specialists
 6. The extent to which fi re safety plans have been implemented
 7. Staff perceptions of management commitment to fi re safety
 8. Number of senior managers’ safety inspection tours
 9. Frequency and effectiveness of safety committee meetings
10. Frequency and effectiveness of staff fi re safety briefi ngs
11. Number of staff suggestions for fi re and other safety improvements
12. Time to implement action on suggestions
13. Number of personnel trained in fi re safety
14. Staff understanding of fi re risks and risk controls
15. Number of fi re risk assessments completed as a proportion of those required
16. Extent of compliance with risk controls
17. Extent of compliance with statutory fi re safety requirements
18. Staff attitudes to fi re risks and fi re risk controls
19. Housekeeping standards
20.  Worker safety representatives and representatives of employee safety have been appointed and are 

able to exercise their powers
21. False alarms and near misses
22. Fire damage only accidents
23. Reportable dangerous occurrences
24. Fire injuries
25. Fatal accidents
26. Complaints made by the workforce
27. Indicators that demonstrate that the organisation’s fi re safety objectives have been achieved
28. Criticisms made by regulatory enforcement staff
29. Enforcement actions
30.  Complaints made by employees who are not direct employees of the organisation (e.g. self-employed 

persons, other contractors) or by members of the public.

 Appendix 11.1 Sample of performance indicators



Monitoring, auditing and reviewing fi re safety systems

283

FIRE DRILL RECORD (A fi re drill should be held and recorded at least twice per year)

Date of drill: Time of drill:

Type of drill:

Number of staff involved:

Actual evacuation time:

Expected time of evacuation:

Time to completion of roll call:

Person responsible for drill:

Assessment of drill:

Remedial action required:

Remedial action taken:

Facilities/building supervisor’s comments:

Name:     Signature:     Date:

 Appendix 11.2 Sample of fi re evacuation review/debrief log
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The investigation of fi res and other adverse events is a 
critical part of a safety management system. This sec-
tion describes the purpose and process of investigat-
ing fi res and other adverse events. It also covers the 
legal and organisational requirements for recording and 
reporting such events. Reactive systems include report-
ing, recording, investigation and taking some form of 
corrective action. The most effective managers are likely 
to have internal systems that identify, report and inves-
tigate all adverse (unplanned, unwanted) events, for 
example: fi res, both accidental and deliberate; injuries 
and work-related ill health; near misses, false alarms in 
relation to fi re (malicious, good intent, electrical); prop-
erty damage and other consequential losses; fi re and 
general safety hazards.

12.1 Fires and other adverse events

One of the most signifi cant consequences of failure to 
adequately report and investigate a near miss safety 
incident may be that key learning opportunities are lost. 
It is often the case that a company will have little diffi -
culty gathering data on signifi cant incidents, particularly 
those that require it to notify the enforcing authority. 
However, near misses, false alarms and minor injury 
accidents and other losses often slip through the net 
of formal reporting and recording, serving to limit the 
opportunities to address safety systems failures before 
substantial losses accrue.

12 Reactive monitoring – 
reporting, recording 

and investigation

This chapter discusses the following key 
elements:

➤ Fires and other adverse events
➤ The statutory requirements for reporting 

fi res and other adverse events
➤ Civil claims
➤ Investigating fi re-related events
➤ Basic fi re investigation procedures
➤ Dealing with the aftermath. 

Figure 12.1 The consequences of failing to monitor 
events can lead to serious accidents
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12.1.1 Reasons for investigating fi res and other 
adverse events

Investigating the causes of such events highlights fail-
ures in health and safety management systems and 
allows these failures to be corrected.

If an event occurs in the workplace that has not 
been planned by management there is a risk of loss. 
The loss may arise from lost production, staff or damage 
to premises. The potential outcome of any such event 
is that the organisation and its staff will be liable to 
criminal prosecution and civil action arising from their 
negligence.

In addition, any such event may result in physical 
or physiological harm to employees or other persons. 
It is also likely that any such unplanned event will result 
in substantial fi nancial loss including both direct and 
indirect costs (Chapter 1).

The numbers of work-related fi res and other 
accidents recorded in the United Kingdom for the year 
2003/04 are indicated in Table 12.1.

In terms of the economic cost of fi re alone in the 
UK, the direct costs were estimated to be in the region 
of £8 billion for 2003. The costs of fi res that were set 
deliberately in the same year amounted to £3 billion 
and the direct costs of the losses associated with false 
alarms were just under £1 billion.

12.1.2 Role and function of investigation

The purpose of investigating fi res and other adverse 
events is not to apportion blame but to identify:

➤ How/where the management system has failed
➤ Identify additional risk control measures that are 

required
➤ Implement additional appropriate risk control 

measures.

Employers that respond effectively and openly to 
unplanned events not only continually improve the organi-
sation’s safety performance, they also demonstrate to 
the workforce, the industry and enfor cers commitment to 
the safety and health of all those who may be affected by 
their operations.

Six reasons why organisations should 
bother to investigate fi res and other 
adverse events:

1. To reduce the human costs
2.  To reduce the risk of criminal prosecution 

and civil action
3. To reduce the economic costs
4. To effectively manage safety
5.  To continually improve risk management 

systems
6.  To demonstrate management commit-

ment to safety.

Type of event Number during 
 2003/04

Death of employees     235

Death of members of the public     396

Injuries to members of the public  13 575

Major injuries to employees  30 666

Over three-day injuries to employees 129 143

Accidental fi res in buildings other   31 200
than dwellings

Deliberate fi res (total) 355 500

False alarms (total) 364 600

(Source: HSE and ODPM)

Table 12.1 Safety events reported in the UK during 
2003/04

Policy requirements – the policy for responding to 
fi res and other incidents should include a statement of 
intent from the most senior management, the identifi cation 
of those persons responsible for implementing the policy 
and detailed organisational arrangements relating to:

➤ The immediate action that should be taken in the 
event of an incident

➤ Providing the underpinning training required to 
ensure the continued competence of all those 
involved in the process

➤ Ensuring that adverse events are recognised by 
employees

➤ Ensuring that adverse events are reported by 
employees and others

➤ The appropriate level of investigation is achieved 
relevant to the event

➤ How the investigation should be conducted
➤ The appropriate third parties involvement as soon as 

practicable
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➤ Considering any recommendations made
➤ How recommendations are actioned
➤ How the outcome of the investigation is 

communicated
➤ The monitoring of the system.

12.1.3 Classifi cations of adverse events

The fi rst and most important step in investigating an 
unplanned event is to recognise it when it happens. 
The HSE describe these events as ‘adverse events’. 
Effective reactive monitoring of systems should allow an 
organisation to react to such adverse events. The reac-
tion is normally triggered by the outcome of the event, 
for example:

➤ Injuries and ill health
➤ Short- and long-term sickness absence
➤ Loss of production
➤ Damage to property, tools and vehicles
➤ Near misses/false alarms
➤ Circumstances that have the potential to cause harm.

It is vital to identify those unplanned events that, by 
luck, have not resulted in any loss. The events that have 
the potential to cause injury, ill health, loss or damage 
present a low cost way of identifying and correcting 
management system failures before they result in loss 
to the organisation, its employees or the public. These 
events are often referred to as near misses, although 
some prefer the more accurate sounding term ‘near hit’.

Near misses – research shows that for every 
major event there are a corresponding number of less 
serious events. In 1969, Frank Bird carried out a study 
of accidents and what he termed ‘critical incidents’ and 
developed his accident triangle illustration in Figure 12.2.

Comparisons with more recent fi gures from the UK tend 
to indicate that Bird’s original fi ndings hold some valid-
ity. Table 12.2 shows fi gures from the HSE for accident 
rates in 2001/02 for skilled tradesmen and machine oper-
ators. The table includes an estimate of the rate of near 
misses that would have occurred over the same period 
and gives an indication of the opportunities for reactive 
monitoring of adverse events that do not result in actual 
injury or loss.

If there is any doubt as to whether an event 
should be investigated this simple question should be 
asked, ‘Was this event planned?’ If the answer is ‘no’ 
then the event was unplanned and as such warrants 
investigation.

In terms of the resources used for any individual 
investigation a simple risk assessment will help. If there 
had been a signifi cant risk of substantial losses through 
fi re or explosion as a result of the ‘near miss’ then it 
would seem reasonable to expend resources on investi-
gation at a similar level that would have occurred had 
the result been more serious.

12.1.4 Categories of injury causation

The HSE categorise adverse events that result in actual 
injury to people by how the injury occurred. Using these 

Eliminating critical incidents (near misses) 
signifi cantly reduce the risk of an accident 
that results in a major injury. Near misses 
provide valuable opportunities to identify and 
correct failures in management systems that 
lead to accidents.

Figure 12.2 The ratio of major injuries to other outcomes
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categories the HSE publish information relating to the 
rates and results of injuries for each category of injury 
causation. This allows HSE, in partnership with industry, 
to focus legislation and guidance towards the generic 
causes of injury resulting from adverse events. The cat-
egories of injuries are those that are caused by:

➤ Slips, trips and falls
➤ Falls from height
➤ Falling objects
➤ Collision with objects
➤ Trapping/crushing
➤ Manual handling
➤ Contact with machinery and equipment
➤ Electrocution
➤ Transport
➤ Contact with chemicals
➤ Asphyxiation/drowning
➤ Fire and explosion
➤ Animals
➤ Violence.

12.1.5 Basic investigation procedures

This section outlines the basic investigation procedures 
for investigation of all types of adverse events and 
discusses:

➤ The level of investigation
➤ Involving others
➤ Conducting the investigation
➤ Gathering information
➤ Analysing information
➤ Identifying risk control measures
➤ Agreeing and implementing an action plan.

The level of investigation
As mentioned above the level of resources allocated to 
the investigation will depend upon the seriousness of 
the actual or potential outcome of the event.

The decision regarding the level of investigation, 
particularly for near miss events and undesired circum-
stances, is quite often complex. To aid this process and 

Figure 12.3 Unguarded electrical machinery which has 
the potential to cause injury in many ways including start-
ing a fi re

Workgroup Reported fatal  Reported major Reported minor Estimated near misses 
 accidents (per  accidents (per (3� day) accidents (per 100 000)
 100 000) 100 000) (per 100 000)

Skilled tradesmen 2 212 2084 2 000 000

Machine operators 3 403 771   800 000

Table 12.2 Accident rates calculated by the HSE in 2001/02 for skilled tradesmen and machine operators

Likelihood of  Potential worst consequence of
recurrence adverse event

 Minor Serious Major Fatal

Certain

Likely

Possible

Unlikely

Rare

Risk Minimal Low Medium High

Investigation  Minimal Low Medium High
level

Table 12.3 Example of a matrix to establish the level of 
investigation required

(Source: HSG 245)
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achieve a level of consistency some organisations apply 
a simple matrix which provides an indication of whether 
the investigation should be conducted at minimal, low, 
medium or high level, see Table 12.2.

Involving others
Where an adverse event is likely to be investigated by a 
third party it is best practice to attempt to coordinate the 
investigation, this minimises disruption to the workplace 
and employees and demonstrates a willingness by all 
parties to be open and objective. However, it should be 
borne in mind that none of the third parties are obliged 
to take part in a joint investigation of the event, although 
it is normal that each party will share some information 
relating to their investigation.

For those investigations that are carried out entirely 
in-house there is often predetermined levels of investi-
gation. It is important that a clear policy detailing the 
employer’s arrangements for investigating safety events 
exists to enable managers and other employees at all 
levels to initiate the necessary investigation with the 
least delay.

Establishing the cause
Regardless of the level of investigation, its purpose is to 
establish:

➤ The immediate causes of the loss damage or poten-
tial damage

➤ The underlying causes
➤ The root causes.

The immediate causes – the most obvious reason 
or reasons why the adverse event happened, e.g. cloths 
left on top of a hot plate.

The underlying causes – there will be a number 
of unsafe acts and unsafe conditions that have come 
together to result in the adverse event. For example, a 
fi re has started in a piece of fi xed electrical equipment. 
The underlying cause may be that clothing discarded 
by an employee has covered the cooling vents on the 
equipment. The underlying cause in this case is relatively 
simple, the equipment overheated to the point of ignition 
caused by blocked ventilation ports. Table 12.4 gives 
further examples.

The root cause – the root causes of all accidents 
are failures of management systems, for example:

➤ Lack of adequate fi re risk assessment of the 
workplace

➤ Failure to provide appropriate work equipment
➤ Lack of provision of adequate storage for employ-

ees’ clothing

➤ Inadequate information to/training of employees in 
the importance of keeping vents clear

➤ Failure to actively monitor the workplace to identify 
blocked ventilation ports on electrical equipment

➤ Lack of suffi ciently competent staff.

Table 12.4 Examples of unsafe acts and unsafe condi-
tions that may lead to damage or injury

Unsafe acts Unsafe conditions

Unauthorised hot work Flammable atmosphere cause 
 by fl ammable liquid leaking 
 from inadequate container

Storing fl ammable liquid  Not having suffi cient suitable
in an unsuitable container facilities to store fl ammable 
 liquids in the workplace

Walking across a slippery  Slippery fl oor caused by
fl oor leaking oil heater

Using inappropriate  Faulty ladder available in
equipment to gain  workplace
access at height

Opening an electrical  An unlocked electrical supply
supply panel panel

Operator’s ventilation  No safety device on the
block, ventilation ports  equipment which cuts off
of electrical appliance power in the event of 
 overheating

In order to establish the immediate, under-
lying and root causes of an adverse event 
the HSE suggest a four step approach:

1. Gathering information
2. Analysing information
3. Identifying risk control measures
4.  Agreeing and implementing an action 

plan.

Gathering information
It is important in the beginning of an investigation to 
gather the information immediately or soon after the 
adverse event occurs or is discovered because:

➤ The location of the event will be in the same condi-
tion, i.e. light levels, temperature, etc.

➤ People’s memories will be fresh
➤ There will be limited opportunity for a consensus 

view to emerge from witnesses.
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The amount of time spent on gathering evidence will 
be proportionate to the outcome/potential outcome 
of the event; however, consideration should be given 
early on to the sources of information available for the 
investigation.

Sources of information
Information relating to the immediate, underlining and 
root causes of any adverse event should be gathered 
from as wide a range as possible. Information from dif-
ferent sources will tend to confi rm the existence of prob-
lems with management systems. For example, it is likely 
that an unsafe workplace practice has developed as a 
result of either a lack of policy or a policy that is not sup-
ported with adequate training or supervision.

After establishing exactly what the sequence of 
events was the investigation must attempt to understand 
why these events occurred.

When exploring why a certain sequence of events 
occurred it will be necessary to consider a number of 
potential contributory factors. These factors will relate 
to the job, the people, the organisation, the equipment 
involved and the environment.

Job factors include:

➤ The nature of the work, e.g. is it routine, boring, or 
exceptional?

➤ Is there suffi cient time available to complete the 
tasks safely?

➤ Are there any distractions, noise, other jobs, etc.?
➤ Are there adequate safe procedures/systems of 

work?

Human factors include:

➤ The physical and mental abilities of the individuals 
involved

➤ The levels of competence
➤ Personal or work-related stress
➤ The effects of fatigue, drugs and alcohol
➤ Human failure, e.g. errors and violations.

Organisational factors include:

➤ Work pressures and long hours worked
➤ The availability of suffi cient resources
➤ The availability and quality of supervision
➤ The health and safety culture in the organisation.

Equipment factors include:

➤ The ergonomic design of the controls
➤ The ergonomic layout of the workplace
➤ Built-in safety devices
➤ The condition of the equipment
➤ The history of maintenance and testing.

Environmental factors include:

➤ Temperature
➤ Light levels
➤ Noise levels
➤ Cramped/open working conditions
➤ The provision of adequate welfare arrangements
➤ Cleanliness/housekeeping standards.

Identifying risk control measures
Once the investigation has established how and why the 
adverse event occurred the next step is to identify any 
additional risk control measures that should be put in 
place to reduce or prevent the chances of a recurrence.

Table 12.5 Examples of the type and sources of informa-
tion available for an investigation

From people by  From the From the
interview,  location by organisation
discussion  observation by desk
relating to: and recording  research of:
 suitability and 
 condition of any:

How the event  Layout Policy 
occurred  documents

Their observations Materials Risk 
  assessments

Background  Safety equipment Records of
opinions and   previous or
experiences  similar events

Relevant safe  Floors Training
systems of work

Normal practices Work surfaces Equipment 
  testing

Possible solutions Environment –  Workplace
 lighting noise  inspections
 levels, etc.

Analysing information
Once information has been gathered it is necessary to 
order it in a logical sequence. The most logical approach 
is to arrange the information chronologically.

Therefore the fi rst question to be asked is exactly 
what happened. In order to do this a suitable starting 
point must be identifi ed. In many cases this will be at the 
point when the work actively started. In some cases the 
starting point of the investigation may be at a point in 
time when a signifi cant failure of a management system 
initiated a sequence of events that led to an adverse 
event.
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When attempting to identify additional risk control 
measures the existing control measures will need to be 
considered. In particular it is important to identify if:

➤ Any effective control measures do actually exist
➤ If there are any additional control measures available 

(consider the hierarchy of controls and principles of 
prevention)

➤ If similar risks exist elsewhere in the organisation 
where it would be appropriate to extend the add-
itional control measures to.

Agreeing and implementing an action plan
It is important that the experience of the adverse effects 
and the knowledge developed by the investigation are not 
lost to the organisation. Therefore it is crucial to develop 
an action plan for implementing the additional con-
trol measures. The action plan should refl ect the format 
developed following a risk assessment (see Chapter 14).

In addition, it is vital that the plan is agreed with those 
within the organisation who have the authority to expend 
the necessary resources in terms of engineering solutions 
or training, for example to sign up to the action plan.
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Figure 12.4 Factors that may contribute to adverse events

Figure 12.5 The pressure of work can increase the likeli-
hood of accidents

Any action plan should include, as a 
minimum:

1. The action to be taken
2.  The individual who is responsible for 

taking the action
3. A date for completion
4.  Monitoring arrangements to ensure 

that the action is taken
5.  Arrangements for the review of the 

action to determine its effectiveness in 
reducing risk.
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12.1.6 Internal systems for managing adverse 
event data

In addition to agreeing and implementing an action plan, 
it is important to communicate the fi ndings to the work-
force. The benefi ts of this are that management continue 
to demonstrate their commitment to the management 
of health and safety and that the lessons learnt through 
the investigation process are learnt by a wider audience 
throughout the organisation.

Tracking the response to each event – organisa-
tions will want to establish formal systems for recording 
adverse events to ensure that the enforcing authorities 
are notifi ed when required, information relating to injuries 
to staff members is accurately recorded and to monitor 
the performance of the investigation procedure. As well 
as learning lessons from each adverse event it is equally 
important that any longer-term trends that should attract 
management’s attention are identifi ed.

Trend analysis – this can be achieved in a number 
of ways. As a minimum a paper-based system can be 
used where the workforce is small and adverse events 
are few. It is normal for SMEs and larger organisations to 
employ an electronic system for recording the necessary 
data. Whichever system is used it must be able to 
provide a management overview of the event experience 
and enable an analysis of event trends.

Communication – the lessons learnt from each 
event and trend analysis including any additional control 
measures that are to be implemented must be communi-
cated to staff. To be most effective communication will 
normally be made in a variety of ways including:

➤ Agenda items for management meetings
➤ Posters
➤ Agenda items for health and safety committee 

meetings
➤ Intranet websites
➤ Seminars
➤ E-mail shots
➤ Tool box talks
➤ In-house journals.

12.2 Statutory requirements for 
recording and reporting adverse 
events

There are two key pieces of legislation that require 
employers to record and report adverse events:

➤ Social Security (Claims and Payments) Regula-
tions and

➤ The Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations 1995 (RIDDOR).

12.2.1 Social Security (Claims and Payments) 
Regulations (SSCPR)

The SSCPR require that employers keep a record of 
injur ies at premises where more than 10 people work. 
Under regulation 25, persons who are injured are 
required to inform their employer and record the details, 
including how the event occurred, in an accident book 
(see Fig. 12.6).

The employer is, in turn, obliged to investigate the 
cause of the event in so far as it establishes the most 
basic information which should then be recorded in the 
accident book. The purpose of recording the details in 
the accident book is to enable the Department for Social 
Security to have access to basic information in the event 
of a claim being made as a result of the injury.

In order to aid employers to satisfy the require-
ments of the SSCP and the Data Protection Act 1998, 
the HSE has published an accident book BI 510. As 
with guidance from the HSE, employers are not obliged 
to use this particular book; however, they are obliged to 
record the information requested on the form.

Despite the fact that HSE publish a book to record 
accidents it should be remembered that the requirement 
for an initial investigation and recording of personal 
injury accidents is contained within the SSCPR.

To meet the Data Protection Act requirements the 
personal details that are recorded within the accident 
book or part of a company’s reporting and recording 
system must be kept securely and only be accessed by 
authorised persons.

As will be discussed later within this chapter the 
information recorded within the BI 510 is of limited use 
when an investigation takes place as it only records 
personal injury accidents (not near misses or fi re, false 
alarms, etc. if persons are not harmed).

Many organisations therefore provide additional 
forms for completion, or have decided to dispense 
with the basic accident book and record in a different 
manner.

12.2.2 The Reporting of Injuries, Diseases 
and Dangerous Occurrences Regulations 1995 
(RIDDOR)

The Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations 1995 (RIDDOR) require that 
employers notify the relevant enforcing authority of 
specifi ed injuries, diseases and dangerous occurrences 
that occur as a result of a work undertaking. The events 
(specifi ed in RIDDOR) that need to be reported are:

➤ Death or major injury, where an employee or self-
employed person is killed or suffers a major injury 
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as specifi ed by the regulations, or when a member 
of the public is killed or taken to hospital

➤ Over three-day lost time injury, where an employee 
or self-employed person suffers an injury and is not 
available for carrying out their normal range of duties 
for more than three days. The three days includes 
weekends and rest days but excludes the day the 
injury was reported

➤ Disease, the regulations specify certain industrial 
diseases. A disease is only reportable to the HSE if 
it is a disease that is confi rmed by a doctor and that 
is one that HSE have identifi ed as being related to 
the specifi c work activity

➤ Dangerous occurrence – the regulations specify a 
number of dangerous occurrences, for example a 
fi re that interrupts business for 24 hours or more or 
an explosive release of a pressurised gas.

The regulations also detail how and when the notifi able 
events are reported. These reports are routed through 
the Incident Centre which was set up to assist respon-
sible persons discharge their duty. The Incident Centre 
will notify the relevant enforcement authority dependent 
upon the sector the responsible person’s organisation 
operates in. Table 12.6 summarises the requirements of 
the regulations.

A copy of the HSE form F2508 is provided in 
Appendix 12.1.

12.2.3 Reporting fi re-related events

Personal injuries – any personal injuries, i.e. fatal, 
major or three-day, that occur as a result of a fi re must 
of course be reported to the Incident Centre under 

Table 12.6 Summary of reporting requirements under 
RIDDOR

Type of event By e-mail,  In writing
 web, telephone 
 or fax

Death or  ASAP On form F2508
specifi ed  within 10 days
major injury

�3-day injuries N/A On form F2508 
  within 10 days

Certain specifi ed ASAP On form F2508
dangerous  within 10 days
occurrences

Certain specifi ed  As soon as On form F2508A
diseases if related  notifi ed by a within 10 days
to specifi ed work doctor

RIDDOR in the normal way. Specifi ed injuries that are 
likely to arise from a fi re in a workplace are:

➤ Chemical or hot metal burns
➤ Any situation requiring resuscitation
➤ Loss of consciousness following smoke inhalation 

or oxygen defi ciency
➤ Admittance to hospital for more than 24 hours.

Figure 12.6 Front cover and form from the accident book 
BI 510

Figure 12.7 The guide to RIDDOR
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Dangerous occurrences – any dangerous 
occurrences that are specifi ed in RIDDOR that occur as 
a result of a fi re must also be reported to the Incident 
Centre in the normal way. However, specifi ed danger-
ous occurrences that are likely to arise from a fi re in a 
workplace are:

➤ The failure of any closed system under pressure that 
has the potential to cause death

➤ An electrical short circuit or overload attended by 
fi re which results in:

 ➤ A stoppage for 24 hours or
 ➤ Has the potential to cause death
➤ Incidents involving explosives
➤ A failure of a breathing apparatus in use or during 

test immediately prior to use
➤ An explosion or fi re which is due to the ignition of 

any material, which results in the stoppage or sus-
pension of normal work for more than 24 hours.

12.3 Civil claims

The most effective way for an organisation to protect 
itself from the possibility of a successful civil claim is 
to ensure the safety of its employees and others, to be 
achieved ‘so far as is reasonably practical.’

However, should an injury to an employee or other 
person be considered as a result of the negligence of the 
employer, the injured party may wish to pursue compen-
sation for the loss incurred by suing the employer.

It is therefore important for any organisation investi-
gating an adverse event that has resulted in injury to 
ensure that any documentation or other evidence that is 
available to defend a claim for negligence is recorded in 
a credible fashion.

There may be a confl ict between the information 
that is available to the investigation that would harm the 
defence of a civil claim. However, there is a duty under 
the civil courts’ rules for the employer to disclose all 
relevant information relating to the event. A claim is more 
likely to be successfully defended or any compensation 
minimised if the courts are convinced that the employ-
ers have been honest and objective during the course of 
investigating and recording the event.

12.4 Investigating fi re-related events

In the case of a serious fi re in the workplace it is inevit-
able that the Fire Service will conduct its own investiga-
tion. Where the Fire Service consider a fi re to have been 
deliberately set, the police will be involved with forensic 
investigation of the fi re in order to detect the persons 
responsible.

If the fi re has resulted in a death, the Coroners’ 
Court will conduct its own investigation in order to 
determine the exact cause of the death.

In practice, investigating a fi re in the workplace 
will follow exactly the same principles as described 
previously in this chapter. The information in this 
section is provided to allow those with a responsibility 
for the management of fi re safety in the workplace to 
develop an understanding of the basic principles of fi re 
investigation.

This section explores the following topics:

➤ The types of fi re-related events
➤ Basic fi re-related investigation procedures
➤ Preserving the scene
➤ Liaison with other parties
➤ Identifying root causes and control measures
➤ Dealing with the aftermath.

12.4.1 Types of fi re-related events

There are three distinct types of fi re-related incident that 
should be investigated in order to prevent a recurrence; 
accidental fi res, deliberately set fi res and false alarms.

Accidental fi res
In the UK in 2003 there were 312 000 accidental fi res 
reported to Fire Services. Analysis of the supposed 

Figure 12.8 The result of an arson attack on an external 
shed
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Although the reasons why people will deliberately set a fi re 
may be complex, there are some simple indications that 
will indicate that a fi re has been deliberately set, including:

➤ The existence of any of the reasons listed above
➤ The fact that the fi re involved accelerants that would 

not normally be in the vicinity of the fi re

Figure 12.9 Damage to records and stored items follow-
ing an arson attack

The reasons why individuals deliberately set 
fi res are often complex and interrelated but 
include:

➤  The excitement/power of seeing a fi re 
develop

➤ An ongoing dispute with a neighbour
➤  A grudge held by a disatisfi ed customer
➤  A grudge held by a dissatisfi ed previ-

ous employee
➤  To gain an advantage against a busi-

ness competitor
➤  To cover up another crime, for example 

robbery, murder
➤ To defraud an insurance company
➤  To circumvent planning requirements 

for redevelopment of buildings.

causes of these fi res indicates that the most common 
indicators of such fi res are:

➤ Electrical distribution
➤ Other electrical appliances
➤ Smokers’ materials
➤ Cigarette lighters
➤ Matches and candles
➤ Cooking appliances
➤ Heating appliances
➤ Blowlamps, welding and cutting equipment
➤ Central and water heating devices.

However, when investigating the causes of a fi re it is 
necessary to consider a number of other causes which 
include chemical reactions, heat from mechanical fric-
tion, spontaneous combustion and static electricity.

Deliberately set fi res
In the UK in 2003, in contrast to the number of acciden-
tal fi res, there were 355 500 that Fire Services consider 
were deliberately set. A great proportion of deliberately 
set fi res involve car fi res where vehicles used for crim-
inal purposes, robbery, or more usually joy riding are 
abandoned in remote areas and set on fi re in an attempt 
to destroy forensic evidence. Arson is the largest single 
cause of major fi res in the United Kingdom, currently 
costing an estimated £2.2 billion a year, which equates 
to £44 million every week.

Figure 12.10 False alarms degrade the ability of the fi re 
and rescue service to respond to genuine emergencies

➤ The fact that the fi re may have several ‘seats’ or 
places where it started

➤ Signs of breaking and entering to the premises
➤ Valuable or sentimental items that have been 

removed prior to the fi re.

False alarms
In the UK in 2003 there was a total of 365 000 false 
alarms made to local authority Fire Services. About 90% 
of automatic fi re detection and fi re alarm systems do 
not regularly cause false alarms. However, the remaining 
10% are involved in most false alarms. Every false alarm 
causes disruption. The cost of false alarms in the UK is 
estimated to be about £1 billion a year.

Responding to false alarms diverts the Fire and 
Rescue Service from their fi re prevention duties, or from 
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dealing with real emergencies. They also disrupt work 
patterns and valuable training programmes. Almost 
half of the calls to the Fire and Rescue Service are false 
alarms, and most of these are false alarms from fi re 
detection and fi re alarm systems.

According to the Chief Fire Offi cers Association 
(CFOA), a well-designed and maintained, fi re detection 
and fi re alarm system should produce no more than one 
false alarm a year for every 50 detectors fi tted, and no 
more than one false alarm in any four-week period. For 
large fi re detection systems, the aim must be to reduce 
the level of false alarms well below that of one a year for 
every 50 detectors.

False alarms are classifi ed by the Fire Service by 
the initial event that caused the alarm to be raised. The 
classifi cations are shown in the Table 12.7.

12.5 Basic fi re-related investigation 
procedures

The two types of fi re-related events that are covered 
in these notes are false alarms and fi res. As with other 
adverse events the basic procedure for investigating 
false alarms and fi res involves a number of steps, start-
ing with an assessment of the level of investigation that 
is required and concluding with the implementation of an 
agreed action plan:

1. The level of investigation
2. Involving other agencies/parties
3. Conducting the investigation
4. Gathering information
5. Analysing information
6. Identifying risk control measures
7. Agreeing and implementing an action plan.

Investigating the cause of false alarms
The purpose of investigating false alarms is to estab-
lish: the immediate cause, for example unauthorised 

smoking near a smoke detector head; the underlying 
cause, for example lack of control over contractors smok-
ing in the premises; and the root cause of a failure to have 
and enforce adequate policies for smoking and the con-
trol of contractors.

In order to reduce the numbers of false alarms, a 
thorough investigation into the circumstances should 
be undertaken. In some instances managers will want 
to involve the fi re alarm contracting company in order to 
have the necessary competencies for the investigation. 
The resultant action plan may involve redesigning part 
of the fi re alarm system and/or improving the levels of 
inspection, testing and maintenance.

The process
As soon as possible after the false alarm, inspect that 
area and locate the break glass box, heat detector or 
smoke detector that set off the alarm in order to ascer-
tain why the alarm was triggered. It should be noted that 
the detector may be in a duct or above a false ceiling. 
It will be necessary to call in a competent engineer to 
assist the process on those occasions when:

➤ It is diffi cult to locate the detector
➤ The control panel does not show where the relevant 

detector is
➤ If no detector was triggered.

Whatever the outcome of the investigation it is vital that 
there is an accurate record all the information about the 
false alarm in the system log book.

If false alarms continue, it will be necessary to 
analyse when the false alarms happen and where they 
come from. This will help identify any pattern that may 
help identify the cause (for example, cooking before 
meal times or a boiler switching on early in the morning).

It is very likely that the investigation into the false 
alarm will indicate that the alarm was caused by 
equipment faults, malicious acts, human error, or activ -
ities near detectors.

Type of false alarm Description

Malicious Where the operation of a fi re alarm system or a call to the Fire Service is made deliberately and maliciously

Good intent Where a call is made to the Fire Service where the caller believes that there is a fi re or a fi re alarm system 
 has operated without a fi re having started

Good intent – electrical Where the alarm is initiated by an electrical fault

Good intent – mechanical Where the alarm system is initiated by a mechanical fault

Table 12.7 The Fire and Rescue Service classifi cation of false alarms
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Equipment faults – false alarms will arise from 
equipment if:

➤ The equipment is faulty or has not been maintained 
properly

➤ Fire detectors or red ‘break glass’ boxes are in the 
wrong place and

➤ The fi re detection system is not appropriate for the 
building.

During the investigation, if it is not possible to identify 
the cause of the false alarm, or if there seems to be a 
fault in the system, the alarm should be silenced but the 
system should not be reset in order to allow an engineer 
from the alarm company to investigate the fault. In any 
event if the equipment seems to be faulty, the alarm 
company that installed or maintains the equipment 
should be instructed to take the appropriate action.

If the alarm system automatically alerts an alarm 
receiving centre (an ARC), it should also be contacted 
immediately and informed of the situation (to avoid 
needlessly calling out the Fire and Rescue Service) until 
the problem has been fi xed.

Malicious acts – malicious acts can be the most 
diffi cult to identify and often need to be investigated 
carefully.

Examples of malicious acts include:

➤ Unnecessarily breaking the glass in break glass 
boxes

➤ Unauthorised people having and using test keys for 
break glass boxes

➤ Deliberately directing smoke (for example, from a 
cigarette) into a smoke detector.

Human errors – examples of human errors that may 
result in a false fi re alarm include the following:

➤ Building contractors carrying out hot or dusty work 
close to smoke detectors or heat detectors

➤ The fi re alarm system not being switched off while 
its wiring is being altered

➤ Unsecured control panels being activated, usu-
ally as a result of the panel’s key or a similar device 
being left in the panel

➤ Smoking in unauthorised areas.

Activities near detectors – many false alarms result 
from activities carried out near fi re detectors, particularly 
smoke detectors.

Common examples of how activities near detectors 
can be the immediate cause of a false alarm include:

➤ Smoke from cooking
➤ Burning toast in a toaster
➤ Cleaning operations using steam or aerosols
➤ Building work creating dust
➤ Hot works.

An example of the record that should be kept of an 
investigation into a false fi re alarm is included at 
Appendix 12.3.

Investigating the causes of fi res
The Fire and Rescue Service (FRS) does not have a 
statutory duty to investigate the causes of fi re; however, 
the service is obliged to report all fi res in buildings to the 
Department for Communities and Local Government 
(DCLG) on a form FDR1. Completion of the FDR1 
requires FRS to record a ‘supposed cause’ for every 
property fi re. See Appendix 12.2.

Figure 12.11 Investigating equipment faults

Figure 12.12 The result of contractors working on the 
fi re alarm system – removal of detector head
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Figure 12.13 Fire and rescue service fi re report form – FDR1

Report of Fire
Day Month Year

Date:

KEY
Tick the appropriate box

or boxes
Insert code from codelist

or enter number

Brigade use

Write in details

1.1 Brigade incident number

1.2 Brigade Area where fire started

1.3 Brigade and Home Office Call number

Station ground

Fire spread box

1. Brigade Information

2. Incident Information
2.1 Address of fire

2.11 Was this a late fire call?

2.12 Discovery and call

2.14 Alarm activation method

2.15 Powered by

2.15 Did it operate?

2.17 Reason for not operatiing/not raising alarm

2.18 Other details of automatic fire alarm

go to 2.18 or 3.1

2.12  Was there an automatic fire alarm system in area
         affected by fire?

a) Discovered by

b) Method of call by
Person Automatic system Other - specify in Section 7

Person Automatic system Other - specify in Section 7

No

No Yes

Heat Smoke Flame Not
known

Other - specify
in 2.18

Battery Maths Mains &
battery
back up

No Yes but did
not raise

alarm

Yes and
raised
alarm

Not
known

Other -
specify in

2.18

Yes

2.2 Postcode (for buildings) or grid reference (if available)

2.3 Risk category

2.4 Name(s) of occupier(s)/owner(s)

2.5 Estimated interval from

OS national grid reference

A B C D R Also      if Special
risk within area

a) Ignition to discovery

b) Discovery to first call

Immediately Under 5
mins

5 to 30
mins

30 mins to 
2 hours

Over 2 
hours

Not
known

Immediately Under 5
mins

5 to 30
mins

30 mins to 
2 hours

Over 2 
hours

Not
known

Times

FDR1 (94)

2.6........ First call to
brigade

2.7 Mobilishing time

2.8............Arrival of
brigade

2.9.... Under control
2.10 Last appliance

returned

* Only complete 2.7 to 2.10 if diffrent from 2.6

(use 24 hour clock)
hour mins day* month* year*
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Figure 12.14 Cash box damaged by fi re

The powers of the Fire and Rescue Service
Fire and Rescue Services in England and Wales are con-
stituted under the Fire and Rescue Service Act 2004 (in 
Scotland the Fire Scotland Act 2005). Under these Acts, 
fi re service offi cers have powers to enter and obtain 
information in two situations, i.e. when they wish to:

➤ Obtain any information the service may need to 
assist them in preparing to deal with fi res or other 
emergencies in those premises

➤ Investigate the cause and spread of a fi re.

However, the service may not enter as of right any 
premises in which there has been a fi re if the premises 
are unoccupied, and it was a private dwelling immediately 
before the fi re, unless 24 hours’ written notice is given.

In the case of diffi culties, a Fire and Rescue Service 
offi cer may apply to a justice of the peace for a warrant 
authorising the offi cer to enter the premises by force at 
any reasonable time.

Supplementary powers
For the purposes of fi re investigation, a fi re service 
offi cer (duly authorised offi cer) may:

➤ Take with him any other persons, and any equip-
ment, that he considers necessary

➤ Inspect and copy any documents or records on the 
premises or remove them from the premises

➤ Carry out any inspections, measurements and tests 
in relation to the premises, or to an article or sub-
stance found on the premises, which he considers 
necessary

➤ Take samples of an article or substance found on 
the premises, but not so as to destroy it or damage 
it unless it is necessary to do so for the purpose of 
the investigation

➤ Dismantle an article found on the premises, but not 
so as to destroy it or damage it unless it is neces-
sary to do so for the purpose of the investigation

➤ Take possession of an article or substance found on 
the premises and detain it for as long as is neces-
sary for any of these purposes:

 ➤  To examine it to ensure that it is not tampered 
with before his examination of it is completed

 ➤  To ensure that it is available for use as evidence 
in proceedings for an offence relevant to the 
investigation

 ➤  Require a person present on the premises to 
provide him with any facilities, information, doc-
uments or records, or other assistance, that he 
may reasonably request.

It is criminal offence to obstruct a fi re service offi cer who 
is investigating a fi re which is liable on summary con-
viction to a fi ne not exceeding level 3 on the standard 
scale.

The role of the manager in the workplace will be to 
preserve the scene and assist the Fire Service in their 
investigation. Local knowledge of the workplace, staff, 
equipment and normal practices will assist the Fire 
Service. A basic awareness of factors affecting the initi-
ation and growth of a fi re together with an understand-
ing of how materials react to smoke and heat will enable 
the local manager to identify those issues that will be 
relevant to the Fire Service.

Late calls – there may be circumstances when a 
fi re occurs that is not immediately evident to those in 
the workplace and is not detected by the alarm system. 
In the case where the fi re self-extinguishes it may be 
that it is discovered at some time after the event. In this 
case the local manager will inevitably conduct the initial 
investigation to establish that there had in fact been a 
fi re. In these circumstances the Fire Service should be 
notifi ed by the normal method. Fire Services will treat 
these events as ‘late calls’ and will normally respond 
with a single offi cer who will take the necessary details 
to complete the required fi re report form.

12.5.1 Health and safety when investigating

As with any investigation, ensuring that those at the 
scene of the investigation are kept safe must be seen as 
a priority. The decomposition of materials and potential 
release of chemicals, asbestos and contaminated water 
must be guarded against, as should the threat of fall-
ing or collapsing materials caused by destabilisation of 
building structures, etc.
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Slips and trips together with falls into voids must 
also be considered and managed to ensure the safety of 
the investigator.

It is therefore essential that an organisation 
establishes a management plan for investigation of fi res 
if staff members are to be involved, even if this is only to 
assist the Fire and Rescue Service in conducting its own 
investigation.

The following should be considered for those 
involved with fi re investigation:

➤ Securing the area
➤ Entry only after confi rmation that the building struc-

tures are stable (building surveyor, structural engin-
eers or building control offi cer) and that service sup-
plies are made safe (gas, electrical water, etc.)

➤ Ensure that sharp tools and equipment are covered/
guarded and isolated

➤ Provision of adequate lighting including handheld 
torches

➤ Personal protective equipment such as respiratory 
protection, head protection, hand protection, foot 
protection, etc.

➤ Emergency procedures, particularly if working alone
➤ Decontamination of PPE together with adequate 

welfare arrangements.

It is also likely that investigators may well be subject to 
health surveillance particularly in relation to respiratory 
functions, blood-borne diseases, etc.

The staff members involved are also likely to have 
been provided with training not only in relation to investi-
gation but also in relation to the safety aspects required 
while conducting an investigation and provided with an 
adequate level of supervision.

12.5.2 Preserving the scene

After the fi re has been extinguished the fi rst action that 
should be taken is to preserve the scene to facilitate the 
investigation. This can be achieved in a number of ways 
and will, of course, be dependent upon a number of fac-
tors including:

➤ The size and extent of the fi re
➤ The level of business disruption
➤ The time the investigation of the scene is likely to 

take
➤ The hazardous nature of any materials involved, 

including the products of combustion
➤ The security needs of the site
➤ The business recovery plan.

Figure 12.15 Appropriate PPE required for fi re 
investigation

One of the most critical actions that is 
required by the Fire Service for an effective 
investigation is that the scene of the fi re is 
left undisturbed, so that accurate observa-
tions can be made as to the circumstances 
both before and during the fi re.

In the case of a small fi re confi ned to an electrical appli-
ance it may suffi ce to remove the appliance to a test 
area for further investigation. In the event the fi re is con-
fi ned to the room of origin, it is likely that the room itself 
can be isolated during the course of the investigation. 
For larger fi res it may be necessary to cordon off large 
areas or even the building itself.

It will be important to demonstrate to enforcing 
authorities, insurance companies and civil courts that 
the scene was preserved and that no material evidence 
was added or removed prior to or during the investiga-
tion of the scene.

12.5.3 Liaison with other parties

Although there is no direct statutory duty on employ-
ers, all fi res should be reported to the local Fire Service. 
Some fi res, for example, resulting in a death or a fi re that 
disrupts a workplace for 24 hours or more must (under 
RIDDOR) be reported to the HSE.

Some fi res may have serious implications for the 
employer/employees but need not to be reported to the 
HSE though they must be communicated to employees’ 
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Type of adverse event Level of investigation Internal resources External bodies 
   who may investigate

Explosion and fi re in the  High Senior manager Coroner
workplace that results in fatal/  Employees’ representative Police
serious injury accident at  ROES HSE/local authority
work  Section managers Trading standards
  Workforce Insurance company

Accidental fi re in the workplace High Senior manager Fire authority
causing stoppage for 24 hours  Employees’ representative HSE/local authority
  ROES Insurance company
  Section managers 
  Workforce

Deliberate fi re in the workplace High Senior manager Fire authority
  Employees’ representative Police
  ROES HSE/local authority
  Section managers  Insurance company
  Workforce

Fire causing a 3-day injury Medium  Middle managers HSE/local authority
to contractor  Employees’ representative Contracting company
  ROES

Fire resulting in minor damage Minimum Section managers Insurance company
to work equipment  Workforce

Electrical circuit overloaded  Medium Section managers HSE/local authority
by the excessive use of adaptors  Workforce Insurance company

Table 12.8 Examples of possible joint investigations

representatives, i.e. a fi re in the computer server. Other 
fi res may be investigated by other agencies; Table 12.8 
gives further examples of how various types of fi re event 
may be investigated.

12.5.4 The fi re investigation process

When examining the site of a fi re there are a number of 
aspects that will enable the investigator to understand 
the immediate and underlying cause/s of the fi re:

Aspect Comment

The site  An examination of the site will give an indication of whether the circumstances were normal. For example, are all the 
conditions security systems in place and working? Is there any evidence of unauthorised practices? Is there any evidence of 
 forced entry?

Low points  Under normal conditions fi re burns vertically upwards, therefore the identifi cation of the lowest point of burn at the 
of burn site of a fi re will give a good indication of where the fi re started. In the case of fi res that have been deliberately 
 set it is common to identify a number of different seats of fi re by observing a number of low points of burn. Although 
 this is a good indicator of the seat of a fi re, low points of burn can also occur when materials or substances melt or 
 fall down from a higher level and create an intense burn at a low level.

Possible  It is necessary to consider every conceivable heat source (see above) as a possible initiator of the fi re. There may 
heat sources be occasions when there are more than one heat source; in these circumstances the Fire Service will attribute a 
 percentage rating to the sources they consider as initiators of the fi re.

Evidence of When examining a fi re scene it is often not clear how the fi re has spread, particularly if there are a variety of materials 
fi re spread involved. Reference to the mechanisms of fi re spread will help the consideration of conduction, convection, 
 radiation and direct burning as methods of how the fi re as spread. This will also help to confi rm the location of the 
 seat of the fi re.

The effects of  Various materials will react differently when exposed to extreme temperatures. The table in (Appendix 6.5) provides 
temperature an indication of how hot various regions of the fi re had become and so will also help to indicate the seat and spread 
 of the fi re.
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12.5.5 Identifying causes and risk control 
measures

It is important to reduce the chances of a recurrence to 
identify the immediate, underlying and root causes of a 
fi re. The immediate causes of the fi re will often involve the 
initiators of fi re. Whereas the underlying causes will be 
factors that lead to the initiators starting a fi re. The root 
causes, as with all adverse events, will be failures in man-
agement systems. Unless the root causes are ‘identifi ed’, 
adequate measures to reduce the risk cannot be taken.

Root causes are generally failures of management 
systems, for example:

➤ Lack of adequate fi re risk assessment of the 
workplace

➤ Failure to provide appropriate work equipment
➤ Inadequate information to/training of employees
➤ Failure to actively monitor the workplace.

It can be seen that for each example in Table 12.9 one of 
the root causes of all fi res is likely to be an inadequate 
fi re risk assessment (FRA). It may be that the FRA failed 
to identify a particular fi re risk or that the fi re risk control 
measures that the FRA identifi ed were not fully effective 
or in place. It may also be that the FRA had identifi ed 

Figure 12.16 Immediate cause of burnt carpet is obvi-
ous. But which management systems have failed?

Evidence of  The rate of fi re growth from induction to a fully developed fi re will give an indication of the presence or otherwise of 
fi re growth fuel and oxygen. In the case of a slow developing fi re, glass and plaster tend to remain intact and the affected room 
 becomes heavily smoke logged and therefore sooted.

Evidence of  The most obvious sign of the presence of some form of fi re accelerant is the smell. Petrol and other fl ammable 
accelerants liquids tend to soak, unburnt, into carpets and other furnishings. Flammable substances will often continue to 
 vaporise after the fi re has been extinguished and therefore can be detected by smell or specialist sensing 
 equipment. Another classic sign that a fi re has involved fl ammable liquids is the presence of circular or ‘running’ 
 burn patterns on fl oors or walls surfaces.

additional risk control measures but there had been a 
failure to implement them.

Fire risk control strategies, included in the fi re risk 
assessment, will need to refl ect the hierarchy of control 

Event Immediate cause Underlying causes Root causes

Spontaneous combustion  Cotton rags soaked in oil and Lack of employee training Lack of management commitment
of oil soaked cotton rags left in the workplace Provision and use of to health and safety
  inappropriate work  Lack of adequate purchasing, training
  materials and housekeeping policies
  Poor housekeeping Lack of adequate fi re risk assessment

Deliberate fi re set in  Criminal action by person/s Inadequate security Lack of adequate fi re risk assessment
premises overnight unknown arrangements
  Lack of effective perimeter 
  security/window locks

Accidental fi re in dust  Dust ignited by heat from Lack of maintenance of Failure of planned preventive
extract ducting overheated extractor fan  extract system maintenance programme for the
 bearing  extract system
   Failure of management to monitor the 
   PPM system
   Lack of adequate fi re risk assessment

Table 12.9 Examples of fi res and their possible causes
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measures suggested in both the RRFSO and the MHSW, 
for example:

➤ If possible eliminate the immediate causes of fi re 
from the workplace

➤ If it is not possible to eliminate causes of fi re, substi-
tute the fi re hazard for a lesser one (e.g. low voltage 
equipment, non-fl ammable substances)

➤ Engineering controls should be used to isolate or 
insulate heat sources from any combustible material 
or fl ammable atmospheres

➤ Hot work should be reduced to a minimum
➤ Maintain good levels of housekeeping
➤ Provide safe systems of work that minimise fi re risk
➤ Provide adequate training, instruction and informa-

tion relating to fi re safety
➤ As a last resort provide PPE to protect the individual 

against the harmful effects of smoke and heat and 
other harmful products of combustion.

Arson prevention
Due to the high fi nancial and social losses incurred as 
a result of arson Fire and Rescue Services (FRSs) are 
investing increasing resources to reduce the numbers of 
fi res that have been deliberately set. Initiatives from the 
FRSs include educating young persons and identifying 
and providing life skills mentoring for potential arson-
ists. If arson is suspected at a fi re the FRSs, along with 
the police, will go to great lengths to identify the guilty 
parties.

The role of employers and responsible persons in the 
workplace is to prevent the opportunities and incentives 
for arson attacks. Such measures should include:

➤ Site security to prevent unauthorised access
➤ Reducing available combustible materials in the 

premises
➤ Reducing the opportunities for theft in the premises 

(which may be covered up by arson)
➤ Dealing fairly with employees particularly redundan-

cies or terminating employment contracts.

Further details on arson and arson control can be found 
in Chapter 8.

12.6 Dealing with the aftermath of fi res

Once the investigation of a serious fi re is complete the 
employer or responsible person will need to ensure that 
there are adequate arrangements to deal with the out-
comes of the fi re. Very often a fi re that has taken just 
one hour from ignition to extinction will take months and 
sometimes years to recover from. When dealing with the 

Figure 12.17 Dealing with the aftermath of a fi re

12.6.1 The site

The site of the fi re will present a number of signifi cant 
and unusual hazards. The normal substances in the 
workplace may have undergone a chemical reaction and 
be more hazardous than before the fi re. In addition to 
the normal products of combustion, including soot, con-
taminated water used for fi re fi ghting may contain car-
cinogenic material. Other hazards may be presented by 
the building materials which will themselves have been 
affected by the fi re. The elements of the building may 
have been seriously weakened or asbestos may have 
been disturbed.

immediate aftermath of a fi re consideration will need to 
be given to issues relating to the site of the fi re, employ-
ees, any neighbours and the arrangements for business 
continuity.

Figure 12.18 The effects of fi re on hazardous sub-
stances in the workplace
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In any event, clearing the site of a fi re is a hazardous 
task. It may be necessary to employ specialist contract-
ors to enable the site to be cleared legally and without 
unnecessary risk to employees.

12.6.2 Employees

Employees will be disconcerted by a serious fi re in the 
workplace and may be concerned for their own future 
safety and employment prospects.

Management will need to communicate effectively 
with employees to provide additional reassurance. In 
addition, management will need to ensure adequate 
welfare arrangements are made for staff. It may be the 
case that some employees may be susceptible to post 
traumatic stress disorder (PTSD) and will therefore 
benefi t from professional counselling to prevent the 
chronic symptoms developing.

12.6.3 Neighbours

Owners and occupiers of adjacent premises will simi-
larly feel disconcerted by a serious fi re. If the fi re has 
disrupted their business they may seek compensation 
through the civil courts. As a minimum, they will want to 
be assured that the fi re:

➤ Has not affected any of their building services
➤ Has not affected the structure of their building
➤ Has not resulted in the contamination of their 

premises and that
➤ Their premises are safe from future fi res.

12.6.4 Business continuity

The time to plan for business continuity is prior to the 
fi re. Electronic systems should be backed up and sen-
sitive/important documents should be kept in fi re proof 
storage.

It may be that arrangements can be made to move 
the business or part of its operation to other premises or 
to subcontract operations to another company, as part 
of a disaster management plan. These arrangements 
should be made prior to the time when they are required 
and may form part of the conditions for business 
insurance.

12.7 Case study

Fire in pharmaceutical production site

A multi-national pharmaceutical company occupies an 
extensive site in the East Midlands region in the UK. The 

facility comprises a number of buildings with a variety 
of uses ranging from research to production. The health 
and safety on the site is a high priority and the company 
is very well aware of the impact a fi re may have on their 
public image.

In April 2006 a fi re was discovered in a small local 
exhaust ventilation unit in the toilet block of one of the 
older buildings on the site. Fortunately the fi re burnt 
itself out against the concrete ceiling of the toilet block. 
The fi re was therefore restricted to the compartment of 
origin and resulted in limited fi re spread within the room 
of origin.

The initial investigation of the site discovered that 
the ventilation unit had been fi tted with the wrong size 
fuse and overheated. This was thought to be a problem 
with the supply and fi tting of the unit. The unit was 
replaced, the room redecorated and no further action 
was taken.

Figure 12.19 Damage to Vent Axia

Figure 12.20 Damage to electrical distribution cupboard
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Within a month of this incident, all the power to the 
ground fl oor of a research building was completely lost. 
Upon investigation it was found that there had been a 
small fi re in the external electrical distribution cupboard. 
The fi re had been caused by an internal fuse in the 
cupboard, having been replaced by a small piece of 
piping. The direct fi re damage was limited to the electrical 
distribution cupboard; however, the total failure of power 
to the research laboratory disrupted some signifi cant 
work and resulted in the loss of time and additional 
expenses to the research programme.

As a result of the second fi re, the company drafted 
an action plan that included not only dealing with the 
immediate causes of the fi re but also addressed the 
failures in a number of management systems including 
those that controlled the work of contractors and the 
formailsed routine testing and inspection of all electrical 
equipment on site. As a result of the monitoring systems 
introduced a number of other instances of overrated 
fuses were identifi ed and rectifi ed.

12.8 Example questions for Chapter 12

1. A serious fi re has occurred and it is necessary 
to carry out an examination of the fi re scene. 
List the health and safety considerations that 
must be taken into account before the 

 examination of the scene can be commenced. (8)

2. With reference to the Reporting of Injuries, 
Diseases and Dangerous Occurrences 
Regulations 1995:

 (a) State the legal requirements for reporting 
a fatality resulting from an accident at work to 

 an enforcing authority. (2)
 (b) Outline THREE further categories of 

work-related injury (other than fatal injuries) 
 that are reportable. (6)
3. (a) Outline the initial actions that should be 

taken having identifi ed that a fi re detector has 
 actuated inadvertently. (4)
 (b) List information that should be recorded 
 in relation to the false alarm. (4)
4. Giving reasons in EACH case, identify FOUR 
 people who may be considered useful members 
 of an investigation team. (8)
5. (a) State the requirements for reporting an 
 ‘over three-day’ injury under the Reporting of 
 Injuries, Diseases and Dangerous Occurrences 
 Regulations 1995. (2)
 (b) Giving reasons in EACH case, identify 
 THREE categories of persons who may be 
 considered a useful member of an internal 
 accident investigation team. (6)
6. Identify FOUR external organisations that may 

be involved in a fi re investigation and indicate 
 their purpose. (8)
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Appendix 12.1 F2508 RIDDOR report form

Health and Safety at Work etc Act 1974

The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995

  Report of an injury or dangerous occurrence
Injury Dangerous Occurrence

Part A

Incident No. 

About you

1 What is your full name?

 
2 What is your job title?

 
3 What is your telephone number?

 

 About your organisation

4 What is the name of your organisation?

 
5 What is its address and postcode?

 

6 What type of work does the organisation do?

Part B 

About the incident

1 On what date did the incident happen?

 
 / /

2 At what time did the incident happen?
 (Please use the 24-hour clock eg 0600)

 

3 Did the incident happen at the above address?

 Yes   Go to question 4

 No    Where did the incident happen?

   elsewhere in your organisation – 
give the name, address and postcode

  at someone else’s premises – 
  give the name, address and postcode

  in a public place – give details of 
  where it happened

  

  If you do not know the postcode, what is the name of the local 
authority?

 
4  In which department, or where on the premises, did the incident 

happen?

 

Part C

About the injured person
If you are reporting a dangerous occurrence, go to Part F. If more than 
one person was injured in the same incident, please attach the details 
asked for in Part C and Part D for each injured person.

1 What is their full name?

 
2 What is their home address and postcode?

 
3 What is their home phone number?

 
4 How old are they?

 

5 Are they?

  male?

  female?

6 What is their job title?

  
7 Was the injured person (tick only one box)

  one of your employees?

  on a training scheme? Give details:

 

  on work experience?

   employed by someone else? Give details 
of the employer:
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  self-employed and at work?

  a member of the public?

Part D

About the injury
1 What was the injury? (eg fracture, laceration)

  
2  What part of the body was injured?

  
3 Was the injury (tick the one box that applies)

  a fatality?

   a major injury or condition? (see accompanying notes)

   an injury to an employee or self-employed person which 
prevented them doing their normal work for more than 3 days?

   an injury to a member of the public which meant they had 
to be taken from the scene of the accident to a hospital for 
treatment?

4 Did the injured person (tick all the boxes that apply)

  become unconscious?

  need resuscitation?

  remain in hospital for more than 24 hours?

  none of the above.

Part E

About the kind of accident
Please tick the one box that best describes what happened, then go to Part G.

   Contact with moving machinery or material being machined

  Hit by a moving, fl ying or falling object

  Hit by a moving vehicle

  Hit something fi xed or stationary
________________________________________________________

  Injured while handling, lifting or carrying

  Slipped, tripped or fell on the same level

  Fell from a height

  How high was the fall?

  

 

 metres

  Trapped by something collapsing
______________________________________________________

  Drowned or asphyxiated

  Exposed to, or in contact with, a harmful substance

  Exposed to fi re

  Exposed to an explosion
________________________________________________________

  Contact with electricity or an electrical discharge

  Injured by an animal

  Physically assaulted by a person
________________________________________________________

  Another kind of accident (describe it in Part G)

Part F

Dangerous occurrences
Enter the number of the dangerous occurrence you are reporting. (The 
numbers are given in the Regulations and in the notes which accompany-
ing this form)

Part G

Describing what happened
Give as much detail as you can. For instance

● the name of any substance involved
● the name and type of any machine involved
● the events that led to the incident
● the part played by any people.

If it was a personal injury, give details of what the person was doing. 
Describe any action that has since been taken to prevent a similar incident. 
Use a separate piece of paper if you need to.

 
__________________________________________________________________
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Appendix 12.2 FDR 1 Fire Service fi re report form
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RECORDS OF FALSE ALARMS/UNWANTED FIRE SIGNALS

1

Appendix 12.3 Sample false alarm report form (adapted from BS 5839-1: 2002)

Cause of alarm Brief circumstances (where
(if known) cause is unknown record activities in the area)

2

Date Time Zone Device that triggered alarm signal 
   (identifi cation number and type)

3

Category of false  Further action Action Initials
alarm (e.g. electrical, required (where completed
malicious or good applicable) (date)
intent)

Findings of maintenance technician
(where applicable)

Maintenance visit
required?

Yes     No 

4
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Fire not only poses a risk to life and property it also has 
a signifi cant impact on the environment. Environmental 
damage from fi res can be both short and long term and, 
in the case of pollutants from fi res affecting groundwater 
supplies, may persist for decades or even longer. Rivers, 
sewers, culverts, drains, water distribution systems and 
other services all present routes for the conveyance of 
pollutants off-site and the effects of a discharge may be 
evident some distance away.

In many cases, major pollution incidents can be 
prevented if appropriate pollution prevention measures 
are in place or immediately available. Contingency 
planning is the key to success, therefore preventive and 
protective measures and incident response strategies 
should be carefully considered and implemented.

13.1 The sources of pollution in the 
event of fi re

Every combustion process has the ability to cause envir -
onmental pollution. In some cases fi res will pollute 
fl ora and fauna directly and in others the pollution will 

occur via the air, the earth and/or the ground water. The 
degree of contamination from fi re effl uent depends upon 
how large the fi re is, what is burning and the tempera-
ture and burning conditions. When considering how a 
fi re from a particular location may pollute the environ-
ment, it should be borne in mind that pollution can occur 
through a number of routes, including:

➤ Via site’s surface water drainage system, either 
directly or via off-site surface water sewers

➤ By direct run-off into nearby watercourses or onto 
ground, with potential risk to ground waters

➤ Via the foul drainage system, with pollutants either 
passing unaltered through a sewage treatment 
works or affecting the performance of the works, 
resulting in further environmental damage

➤ Through atmospheric deposition, such as vapour 
plumes.

There are an infi nite number of compounds that are 
produced during a combustion process. Some com-
mon building materials and contents are known to give 
off toxic, corrosive and/or carcinogenic fumes when 
involved in fi re. In addition to fumes, harmful particulates 
in the form of soot or other fallout present signifi cant 
risks to the environment.

The most common pollutants that are likely to cause 
environmental pollution as a result of fi res include:

➤ Sulphur dioxide
➤ Carbon monoxide
➤ Benzene
➤ Acetone
➤ Polychlorinated biphenyls
➤ Fire fi ghting water/foam run-off
➤ Asbestos
➤ Isocyanates – cyanide.

13 Environmental impact 
of fi re

This chapter discusses the following key 
elements:

➤ The sources of pollution in the event of fi re
➤ The legal obligations related to environmen-

tal protection in the event of fi re
➤ Preplanning to minimise the environmental 

impact of fi re
➤ Containing water run-off from fi re.
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Sulphur dioxide – sulphur dioxide (SO2) is a colour-
less gas; it reacts on the surface of a variety of airborne 
solid particles. It is soluble in water and can be oxidised 
within airborne water droplets. The major health hazards 
associated with exposure to high concentrations of 
sulphur dioxide include affects on breathing, respiratory 
illness, alterations in pulmonary defences and aggravation 
of existing cardiovascular disease. In the atmosphere, 
sulphur dioxide mixes with water vapour producing 
sulphuric acid. This acidic pollution can be transported 
by wind over many hundreds of miles, and when present 
in suffi cient quantities can be deposited as acid rain.

Carbon monoxide – carbon monoxide (CO) is an 
odourless, colourless and toxic gas. It is a narcotic gas 
that quickly induces sleep and because it is impossible 
to see, taste or smell the fumes are particular danger-
ous. Exposure to CO can result in angina, impaired 
vision and reduced brain function. At higher concentra-
tions, CO exposure can be fatal. While the direct effect 
on the environment is minimal CO assists in the creation 
of smog or ground level ozone.

Benzene – is an aromatic hydrocarbon that is 
produced by the burning of organic products such as 
wood and other carbonaceous materials – it is also 
produced in the decomposition of plastics. As an aromatic 
hydrocarbon benzene contains high quantities of carbon 
that are rarely fully burnt during combustion. This results 
in unburnt carbon being released into the atmosphere, 
which has the distinct appearance of thick black 
smoke. Benzene is used in the manufacture of plastics, 
detergents, pesticides and other chemicals. Short-term 
exposure to high levels of benzene can cause drowsi-
ness, dizziness, unconsciousness and death. Benzene 
is also known to be a carcinogen causing leukaemia and 
affecting bone marrow and blood production.

Benzene is more frequently associated with risk to 
humans than with risk to fi sh and wildlife. This is partly 
because only very small amounts are absorbed by plants, 

fi sh and birds, and because this volatile compound tends 
to evaporate into the atmosphere rather than persist in 
surface waters or soils. However, volatiles such as this 
compound can pose a drinking water hazard when they 
accumulate in ground water.

Acetone – is another by-product of the combus-
tion of carbonaceous material. In small amounts the liver 
breaks acetone down into chemicals that are not harmful 
and uses them for everyday body functions. Breathing 
moderate to high levels of acetone for short periods of 
time (i.e. painting in a poorly ventilated area) can cause 
nose, throat, lung and eye irritation, headaches, light-
headedness, confusion, nausea, vomiting and if the 
exposure is for a long period, unconsciousness, coma 
and death. It may damage the kidneys and liver.

It has slight short-term toxicity on aquatic life. 
Acetone has caused membrane damage, a decrease in 
size and a decrease in germination of various agricul-
tural and ornamental plants. It may also have slight long-
term toxicity to aquatic life. Chronic and acute effects on 
birds or land animals have not been determined.

Polychlorinated biphenyls – polychlorinated 
biphenyls (PCBs) is the term for a group of compounds 
used in the construction of electrical equipment. When 
PCBs are involved in fi res that expose them to temper-
atures ranging from 500� to 700�C, they form a variety 
of other compounds. In fi res involving electrical PCB-
containing electrical equipment it is common for PCBs to 
form a distribution of black carbonaceous soot. PCBs 
have been identifi ed in soot following numerous elec trical 
equipment fi res and have been detected in soot samples 
collected following transformer fi res. However, PCBs 
are also released into the environment as a vapour, 
for example when pressure relief valves of overheated 
transformers operate. The pressurised release of hot PCB 
vapours can entrain considerable quantities of liquid PCBs 
forming a fi ne aerosol that can be distributed to areas 
beyond the transformer air currents.

Exposure to PCBs can cause gastrointestinal distur-
bances and nerve damage. There is suggestive evidence 
of associations between increased incidences of cancer 
and exposure to PCBs. However, defi nite casual relation-
ships between exposure and carcinogenic effects are 
unclear.

Fire fi ghting water/foam run-off – obviously the 
water used for fi ghting fi res is likely to be contam inated 
to an extent with all of the above contaminants. In 
addition, if the Fire and Rescue Service use foam to fi ght 
a fi re, for example in a boiler room, the foam itself is likely 
to contain perfl uorooctane sulfonate (PFOS).

PFOS is an organic compound which does not 
break down in the environment, and that makes foam 
spread rapidly at high temperatures, cutting the time it 
takes to put out a fi re. It accumulates in organisms and 
works its way up the food chain. It has been found to be 

Figure 13.1 The environmental impact of fi re
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bioaccumulative and toxic to mammals. Studies have 
linked bladder cancer, although further work is needed 
to understand this association. It is thought that PFOS 
interrupts the body’s ability to produce cholesterol, 
thereby affecting almost every system in the body.

Any concentration above three micrograms per 
litre of water is considered to be detrimental to human 
health. If PFOS is released into the environment, it can 
remain present for years. In water courses, it accumu-
lates rapidly in fi sh. There are moves to make its use 
illegal in the UK in the future.

Asbestos – asbestos is present in older buildings 
and was used in hot water systems, ceilings and roof 
construction. When undisturbed the risks associated with 
it are minimal; however, in a fi re situation is it likely to be 
disturbed and released into the atmosphere.

To cause disease, asbestos fi bres must be inhaled 
into the lungs. Fibres with a diameter less than three 
microns (too small to be visible to the naked eye) can 
enter the lungs and cause disease. The period from 
exposure to developing symptoms of disease is usually 
in excess of 10 years.

Several diseases are associated with exposure to 
asbestos. They are asbestosis, mesothelioma, cancer of 
the lung and other asbestos-related cancers. These are 
serious, debilitating diseases that often end in death. In 
the next 50 years it is estimated that at least 30 people 
will die each day of an asbestos-related disease.

➤ Asbestosis is characterised by a fi brosis (scarring) 
of the lung tissue, which makes breathing diffi cult. 
The most prominent symptom is breathlessness. 
Early detection of asbestosis is possible by X-ray 
examination and lung function testing. However, the 
disease is irreversible and will continue to progress 
even after exposure is stopped. Rarely a cause 

of death itself, asbestosis results in an appreci-
able reduction in life expectancy due to deaths from 
related illness.

➤ Mesothelioma is a rare cancer arising from the cells 
of the pleura (lining of the chest cavity and lungs) and 
the peritoneum is characterised by a long latency 
period, usually at least 15 years and sometimes 
more than 40. There is no effective treatment for 
mesothelioma. A large proportion of mesothelioma 
patients die within a year of diagnosis; few survive 
longer than fi ve years. Although asbestos was once 
thought to be responsible for all mesothelioma, other 
causes have now been identifi ed. Still, the chance 
of getting mesothelioma in the absence of asbestos 
exposure is considered to be extremely remote.

Isocyanates (cyanide) – a large proportion of many day-
to-day plastics include isocyanates. These isocyanates, 
when subject to fi re, break down releasing their com-
ponent parts including among others cyanide (toxic to 
humans and wildlife). The chemicals released are very 
likely to become airborne contaminating the air, which 
when cooled, may be brought to ground with the water 
used to extinguish the fi re resulting in pollution of both 
the ground and water courses.

13.2 The legal obligations related to 
environmental protection in the 
event of fi re

In addition to the requirements of the Health and Safety 
at Work Act, which require employers, the self-employed 
and those in control of premises to ensure that the 
safety of persons (in addition to those employed in the 
work undertaking) are not affected by work activities, 
there is specifi c legislation which controls environmental 
pollution. This legislation is broadly concerned with dis-
charges of effl uent into the atmosphere and the ground 
water systems.

It should be borne in mind that the civil tort of 
negligence may also apply to incidents that result in loss 
or harm occasioned by pollution of the environment by 
fi re effl uent.

Water Industry Act 1991
The Water Industry Act 1991 controls, among other 
things, the disposal of waste water and discharges into 
the surface water drainage.

Waste water disposal – foul drains should carry 
contaminated water, trade effl uent and domestic sewage 
to a treatment works. Discharges to the public foul sewer 
require authorisation by the sewerage undertaker and 

Figure 13.2 The use of fi re fi ghting foam
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may be subject to the terms and conditions of a trade 
effl uent consent. Where there is a disposal to sewer this 
should always be subject to such approval. In addition 
to process effl uent, trade effl uent includes compressor 
or boiler blow-down, steam condensates, cooling water, 
pressure testing liquids, air conditioning water, vehicle 
and plant cleaning effl uent, and yard wash-down water. 
These should all be directed to foul drains.

Surface water drainage – surface water drainage 
discharges to a watercourse or to groundwater via a 
soakaway. Surface water drains should therefore carry 
only uncontaminated rainwater from roofs and clean yard 
areas. A discharge of waste water to the surface water 
drain will result in pollution. It is an offence to pollute 
controlled waters either deliberately or accidentally. In 
addition, the formal consent of the Environment Agency is 
required for many discharges to controlled waters, includ-
ing both direct discharges and discharges to soakaways. 
Such consents are granted subject to conditions and are 
not granted automatically. Breaching this legislation can 
lead to fi nes, prison sentences and paying remedial costs 
for damage caused.

The Pollution Prevention and Control Act 1999
The Pollution Prevention and Control Act 1999 intro-
duced a new regime of control for certain industries, who 
were required to develop Integrated Pollution Prevention 
and Control (IPPC). Regulations to implement the provi-
sions of the Act were implemented in August 2000.

IPPC is designed to prevent, reduce and eliminate 
pollution at source through the prudent use of natural 
resources. Installations are covered where one or more 
of the following categories of activities are carried out 
(subject to certain capacity thresholds): energy industries, 
production and processing of metals, mineral industry, 
chemical industry, waste management industry and other 

activities – paper/board, tanneries, slaughter houses, 
food/milk processing, animal carcass disposal, intensive 
pig/poultry units, organic solvents users.

Control of Major Accident Hazards Regulations 
1999 (COMAH)
COMAH Regulations came into force on 1 April 1999 
and were amended by the Control of Major Accident 
Hazards (Amendment) Regulations 2005 on 30 June 
2005. These regulations require the operators of large 
industrial sites to take certain precautions against any 
incident on the site affecting the environment. In order 
to come within the scope of these regulations industrial 
sites must store specifi ed quantities of specifi ed hazard-
ous substances (see Appendix 13.1).

COMAH requires that every relevant operator 
must prepare and keep a ‘major accident prevention 
policy document’ setting out the policy with respect to 
the prevention of major accidents. The policy must be 
designed to guarantee a high level of protection for 
persons and the environment by appropriate ‘means, 
structures and safety management systems’.

The major accident prevention policy should be 
established in writing and should include the operator’s 
overall aims and principles of action with respect to the 
control of major accident hazards.

The safety management systems should include 
the general organisational structure, responsibilities, 
practices, procedures, processes and resources for 
determining and implementing the major accident preven-
tion policy.

13.3 Preplanning to minimise the 
environmental impact of fi re

Most industrial and commercial sites have the poten-
tial to cause signifi cant environmental harm and to 
threaten both water resources and public health. The 
Environment Agency has published a series of Pollution 
Prevention Guidance Notes with the aim to reduce the 
risk of signifi cant environmental incidents occurring.

However, regardless of the measures that may be 
taken to prevent environmental pollution, under normal 
circumstances there is always a residual risk of a spillage 
or a fi re that could cause serious environmental damage. 
In addition to the obvious threat posed by chemicals and 
oils, even materials that are non-hazardous to humans, 
such as foods and beverages, can cause serious 
environmental harm. The run-off generated in the event 
of a fi re can be very damaging and the discharge of toxic 
effl uent into the atmosphere can have long effects over a 
wide area.

Figure 13.3 Contaminated water following a fi re
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The environmental impact of a fi re may be long 
term and, in the case of effl uent contaminating ground 
water, may persist for decades. As a result, the 
legal consequences and clean-up operation can be 
costly. Rivers, sewers, culverts, drains, surface water 
soakaways, porous or unmade ground water distribu-
tion systems and service ducts all present routes for 
pollutants to quickly enter the surrounding environment 
(including surface water and ground water). Thus, the 
effects of a discharge may not be evident on site, but 
may become apparent some distance away. Any incident 
response plan should take into account the vulnerabil-
ity of ground water both beneath and down-gradient of 
the site.

In the majority of cases it will be possible to 
reduce the risk of a fi re having a serious impact upon 
the environment by ensuring that appropriate pollution 
prevention measures are in place.

13.3.1 Incident response plan (IRP)

The Environment Agency argues that the key to reducing 
the environmental risk from a fi re (or other incident) is to 
have a contingency or pollution incident response plan 
in place. The plan need not be expensive to prepare, but 
could minimise the consequences of an incident.

An example of an incident response plan in shown 
as Appendix 13.2.

The plan should be drawn up by people with the 
relevant competencies and may in many cases be 
developed in consultation with external agencies or 
specialists in the fi eld. The plan should include:

➤ Company name and full postal address of the site
➤ A brief description of the main business activities on 

site (specifying those with a high potential for envir-
onmental harm)

➤ The date the plan was completed and the date it is 
due to be reviewed

➤ The signature of the plan by a senior company 
manager

➤ A list of recipients of the completed plan
➤ A contact list including contact details for:
 ➤ Emergency services
 ➤ Relevant environmental regulators
 ➤ Local water supplier and sewer provider
 ➤ Health and Safety Executive (HSE)
 ➤ Specialist clean-up contractors
 ➤ Site keyholders
➤ A site drainage plan showing:
 ➤  Foul drainage surface water including the direc-

tion of fl ow and any drain covers
 ➤  Discharge points/soakaways for surface water 

and trade effl uent
 ➤  The sewage treatment works to which sewage 

and trade effl uent discharges
 ➤  Any watercourse, spring, borehole are well 

located within or near the site
➤ General layout of buildings including:
 ➤ Site access routes for emergency services
 ➤  Any on-site treatment facilities for trade effl uent 

or domestic sewage
 ➤  Areas or facilities used for storage of raw mater-

ials, products and wastes
 ➤  Any bunded areas together with details of prod-

ucts stored and estimated
 ➤ Retention capacity
 ➤ Location of hydrants, ‘fi reboxes’ and spill kits
 ➤ Inspection points for the detection of pollution
 ➤ Oil separators
 ➤ Retention or balancing tanks
 ➤ Firewater retention ponds.

13.3.2 Emergency procedures

Detailed emergency procedures should be produced 
which must include details of staff responsibilities and 
the procedures for dealing with events such as fi res, spill-
ages and leaking containers, etc. The level of response 
will obviously depend on health and safety issues, staff 
training, the level of personal protective equipment (PPE) 

Figure 13.4 Incident response plan should include site 
drainage plan
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available and the nature of any incident. The resultant 
procedures for dealing with emergencies will therefore 
need to be site specifi c. It is important to consider what 
could happen in the worst case and to take this into 
account when developing procedures.

The Environment Agency suggests a checklist of 
actions that may be useful when considering the issues 
that should infl uence the development of comprehen-
sive emergency procedures. Any such checklist should 
include such items as:

➤ The site fi re fi ghting strategy as agreed with the Fire 
and Rescue Service. If ‘controlled burn’ is an agreed 
option, this should be clearly stated

➤ The method of alerting nearby properties, down-
stream abstractors or environmentally sensitive sites 
that could be affected by an incident

➤ A quantifi cation of the consequences of an incident 
at nearby properties

➤ The methods whereby staff on site and, where 
appropriate, adjacent sites are alerted to an incident

➤ The detailed arrangements for contacting the rele-
vant emergency services, relevant agency, local 
authority and other organisations, and dealing with 
the media

➤ Any substances that may present particular risks 
(these should be recorded in the incident response 
plan)

➤ The provision and management of any relevant PPE
➤ Arrangements in place for making leaking contain -

ers safe
➤ Procedures for containing leaks, spills and fi re fi ght-

ing run-off and for the protection of any on-site 
effl uent treatment plant

➤ The requirement for spill kits, drain blockers and 
other pollution control equipment and the opera-
tion of pollution control devices should be clearly 
documented

➤ Stocks of pollution control equipment and materials 
held locally by other organisations should be iden-
tifi ed and contact details for clean-up companies 
should be kept up to date

➤ Procedures for the recovery of spilled product and 
the safe handling and legal disposal of any wastes 
arising from an incident.

13.3.3 Training to support the IRP

The effectiveness of any site incident response plan will 
depend on staff training. All staff and contractors work-
ing on site need to be made aware of the plan. They 
should be aware of their role if an incident occurs. In 
addition to providing awareness training it is important 
to provide realistic training, i.e. emergency exercises. 
Emergency exercises should be carried out periodically 

to familiarise staff with the operation of the plan and to 
test its effectiveness. Records of staff training should be 
maintained.

The subjects that should be included in any training 
programme will be, for example:

➤ The potential for harm to both personnel and the 
environment from the materials held on site

➤ The sensitivity of the environment surrounding the 
facility

➤ The provision and use of the correct PPE
➤ Arrangements for reporting to relevant agencies 

if there is a risk of surface, ground water or land 
contamination

➤ Procedures for reporting to the local sewer pro-
vider if a discharge to the foul or combined sewer is 
involved

➤ Arrangements for clean-up, safe handling and legal 
disposal of contaminated materials and wastes 
resulting from an incident (including arrangements 
for the use of specialist contractors and services)

➤ The appropriate decontamination or legal disposal 
of contaminated PPE.

Producing an incident response plan
When preparing IRPs organisations are encouraged to 
liaise with their local agency offi ce for their observations. 
The fi nished plan should then be copied to all those par-
ties required to have sight of it. Most importantly a copy 
must be kept on site in an easily accessible location 
away from the main building such as a gatehouse or a 
dedicated ‘fi rebox’ to which the emergency services can 
readily gain access. A notice at the site entrance should 
be used to indicate the location of the plan.

Finally, in order for the plan to remain effective, it is 
vital that it is reviewed regularly and that any signifi cant 

Figure 13.5 Training to support the incident response 
plan
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changes are refl ected in a revised plan. Ensure that 
revised copies are sent to all plan holders and that old 
versions are destroyed.

13.4 Containing water run-off

The environmental impact of contaminated water run-
ning off from the location of a fi re into the surrounding 
land and water courses can be signifi cant. Water used 
for fi re fi ghting is always contaminated with the effl uent 
from fi re and often contains other contamination as a 
direct result of a fi re. For example, a fi re in a cold stor-
age depot may result in quantities of food stuffs degrad-
ing and presenting signifi cant biological hazards.

In order to minimise the risks of environmen-
tal damage as a result of fi re it is necessary to ensure 
that the site of any potential incident has suffi cient 
emergency containment systems, emergency materials 
and equipment, arrangements for waste management 
and consideration has been given to the preplanning of 
fi re fi ghting strategies and run-off management.

13.4.1 Emergency containment systems

Although permanent containment facilities should be 
provided at many sites, for example at sites that come 
under the COMAH Regulations, there may be circum-
stances where a spillage cannot be dealt with by such 
facilities, for example if it occurs outside a bunded area.

A bund is a purpose-built dam around an area 
where a spillage is likely to occur. Typically bunds can be 
seen around oil storage tanks. In the event of a spill, for 
whatever reason, the hazardous substance is contained 
within the bunded area.

In some cases, particularly at smaller sites, contain-
ing contaminated fi rewater run-off will be considered to 
be impracticable because of cost and space consider-
ations. In such cases, temporary containment systems 
or pollution control materials are available and should be 
used to minimise the environmental impact of fi rewater 
run-off.

However, if reliance is placed on these secondary 
measures, consideration of some other form of local 
containment may be necessary to provide suffi cient time 
to prepare them. Their use and location must be clearly 
marked in the pollution incident response plan and 
indicated on site with durable signs explaining their use.

There are a variety of emergency containment 
measures that may be used including:

➤ Sacrifi cial areas
➤ Bunding of vehicle parking and other hard standings
➤ Pits and trenches
➤ Portable tanks, overdrums and tankers.

Sacrifi cial areas – the use of sacrifi cial areas 
involves the routing of fi rewater run-off to a designated, 
remote area, which is provided to allow infi ltration of any 
contaminant and to prevent run-off from the site. The 
contaminant is often contained within a layer of perme -
able soil or other similar material and should be prevented 
from dispersing into other strata or ground water by an 
impermeable lining system which should be capable of 
containing both vertical and horizontal seepage.

The sacrifi cial area may also be used for other 
purposes, such as car parking or as a sports ground. 
Storm water drainage serving the area must be capable 
of being shut off quickly and effectively in the event of 
an emergency incident. After use, if the area has been 
contaminated, the permeable material can be excavated 
and removed for disposal. Sacrifi cial areas can also be 
used for controlling storm water run-off from the site, 
which helps in the management of fl ooding and pollution 
from surface run-off.

Bunding of vehicle parking and other impermeable 
surfaces – impermeable yards, roads and parking areas 
can be converted to temporary lagoons using sandbags, 
suitably excavated soil or sand from emergency 
stockpiles to form perimeter bunds. Permanently installed 
bunding, in the form of either a low kerb or roll-over bunds 
around suitable impermeable areas, the entire site, or just 
the sensitive area, is a better option. In the event of an 
incident, all drain inlets, such as gullies, within the area, 
must be sealed to prevent the escape of the pollutant.

Catch pits and trenches – pits or trenches may 
be used where other methods have failed or no other 
method is available. Their use should be considered 
carefully due to the risk of ground water contamination. If 
possible, a liner should be employed, particularly in areas 
of high ground water vulnerability, although the effect of 

Figure 13.6 Boom used to catch overfl ow from bunded 
area
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the substances being contained on the liner will need 
to be considered. If no liner is used, the contaminated 
ground will need to be removed promptly to a disposal 
site. Pits and trenches may also be used to add reagents 
for neutralising harmful substances.

Portable tanks, oversize drums and tankers – 
portable storage tanks made from synthetic rubber, 
polymers and other materials come in a wide variety 
of sizes. The portability of the tanks allows them to be 
moved rapidly to the fi re or spillage location, or to where 
any run-off has been contained. If a portable tank is to 
be used during an incident, the following measures need 
to be considered:

➤ Suitable points in the drainage systems must be 
pre-selected at which the drainage pipe can be 
blocked and a man-hole chamber used as a pump 
sump to transfer contaminated waters to the tank. A 
suitable pump, which may need to be fl ame-proof, 
will also be required

➤ Portable tanks must be located in positions, ensur-
ing that there is suffi cient space and adequate 
foundation

➤ Larger portable tanks often need to be supported by 
a frame

➤ The reuse of the collected water to tackle the fi re, 
taking into account the materials present on site and 
the risks to equipment through contamination, and 
to the safety of fi re crews

➤ The provision of oversized drums, which are 
designed primarily to safely store leaking or dam-
aged drums, can also be used as a temporary store 
for a small quantity of a spilt liquid

➤ Reusable liners are available for oversize drums and 
portable tanks. These must be resistant to attack by 
the stored substances

➤ The provision of vacuum or other mobile tankers 
may also be used for collecting and containing small 
spills.

13.4.2 Emergency materials and equipment

A wide variety of ‘off-the-shelf’ products are avail-
able to deal with spillages or to contain spills in emer-
gency containment areas. Any materials or equipment 
used must be located at accessible positions which are 
clearly marked with durable notices explaining their use. 
In addition, any equipment must be fi t for the purpose 
and effectively well maintained ready for use. The pollu-
tion incident response plan will identify the pollution pre-
vention equipment and materials and their location. The 
type of materials and equipment that may be provided to 
mitigate the effects of a fi re on the environment include:

➤ Sand and earth
➤ Proprietary absorbents
➤ Sealing substances and devices for containers
➤ Drain seals
➤ Booms.

Sand and earth – these basic containment materials can 
be used to soak up spillages of oil and chemicals and 
used in sandbags to block off drains or to direct fl ows 
to a predetermined collection point. Sand should be 
kept dry and suffi cient shovels or other means of appli-
cation must also be readily available. The contaminated 
sand or earth must be properly disposed of (see below) 
and, obviously, must not be washed into the drainage 
system.

Proprietary absorbents – these serve a similar use 
to sand and earth. They are available commercially in 
the form of granules, sheets, pillows or a loose powder. 
Although most absorbents are designed for oil spills, 
specialised products are available for chemical spills.

Figure 13.7 Portable tank mounted on a fl atbed lorry

Figure 13.8 Environmental spill kit
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Sealing devices and substances for damaged 
containers – these devices and materials are designed 
for use when a tank, storage drum, valve or pipe has 
been punctured or damaged by fi re. Leak sealing devices 
may take the form of a pad or clamp which is put over the 
damaged area like a plaster, or they may be pre-shaped, 
inserted into the damaged area and then infl ated. Leak 
sealing putties are also available, ready made or supplied 
in a dry powder form for mixing with water. These are 
applied over the damaged area to form a temporary seal.

Drain seals – drain seals can be used to seal a 
drainage grid by covering or blocking the drain and 
those which fi t in a pipe. Again there are several types 
of drain seal; care should be taken in their installation to 
avoid exposure to hazardous conditions and to ensure 
the contained liquid does not overfl ow from gullies or 
elsewhere on the drainage system.

Booms – booms designed for use on watercourses 
may also be used to isolate drains or divert or contain 
spillages on site. They may be permanently fi xed in 
position or deployed at the time of an incident. There 
are two distinct types of boom; those that are fi lled with 
absorbent material which can be suitable for hydrocar-
bons, aqueous chemicals or both; and those that are 
typically plastic and form a physical barrier to limit the 
spread of the contaminant.

13.4.3 Waste management

Once any spillage, contaminated material or fi re fi ghting 
water has been adequately contained with a site, it will 
be necessary to ensure that effective arrangements are 
in place to dispose of it safely and legally. If it is possible 
to reuse the spilled material it can be returned to storage 
on site.

In most cases it will be necessary to arrange disposal 
off site. In these cases, a registered waste carrier should 

be used, although if a foul sewer is available it may be 
possible to discharge to it with the approval of the local 
sewerage undertaker. It may also be possible to treat 
water contaminated with hydrocarbons, e.g. petrol or 
diesel, by using on-site oil separators. Oil interceptors 
are routinely provided in locations where the likelihood of 
surface water contamination with oils is high, e.g. service 
station forecourts (see Fig. 13.10). These interceptors 
work by allowing the oil to separate from the contami-
nated surface water via a series of settling tanks. It must 
be noted that any water that contains fi re fi ghting foam or 
its constituent parts will adversely affect the effi ciency of 
oil interceptors.

The movement of the waste will need to be 
documented with a transfer note under the Duty of 
Care Regulations 1991, or if it is a special waste, with 
a special waste consignment note under the Special 
Waste Regulations 1996. There is a statutory responsi-
bility for the producer to keep these notes for a period 
of two years for waste transfer notes or three years for 
consignment notes.

In the case of special waste consignments, there 
is normally a requirement for three days’ notice to be 
given to the Environment Agency prior to its movement. 
However, in the case of an emergency the Environment 
Agency may waive this duty, providing that the local 
Environment Agency offi ce is contacted.

If the fi re fi ghting water contains asbestos it may 
be necessary to dispose of it in suitably sealed contain-
ers that are clearly marked to show that they contain 
asbestos.

13.4.4 Fire fi ghting strategies and run-off 
management

The IRP may consider fi re fi ghting strategies and pos-
sible methods of reducing the amount of fi rewater run-
off generated, for example by the use of high pressure 

Figure 13.9 A boom designed to limit contamination
Figure 13.10 Example of a proprietary underground oil 
interceptor
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fog, low pressure water sprays rather than main jets, 
controlled burn and the possible recycling of fi re fi ght-
ing water, where safe and practicable to do so. The fi re 
fi ghting strategy will need to be discussed with the Fire 
and Rescue Service and those discussions should be 
informed by data relating to the environmental impact 
of each of the options. As a principle of course the best 
possible strategy to prevent environmental pollution is 
not to have a fi re in the fi rst place.

A main jet used for fi re fi ghting produces large 
quantities of fi rewater run-off. In many cases, primary 
and local containment either by temporary or fi xed 
bunding may prevent an incident from causing pollution.

However, where local containment is not provided, or 
the fi re risk assessment indicates that additional control 
measures are required, for example to contain fi re -
water run-off, which may amount to thousands of cubic 
metres, ‘remote containment’ systems may be appropri-
ate. Remote containment systems may be used by 
themselves, or in combination with on-site containment 
arrangements. They may be required to protect both 
surface and foul water drainage systems.

Quantities of water used for fi re fi ghting
Due of the uncertain nature of an incident and the poten-
tial responses of the emergency services, it is diffi cult to 
calculate the capacity of containment areas, including 
bunded enclosures in a way that makes a realistic allow-
ance for fi re fi ghting media that may be used to deal with 
an incident. However, since many incidents are likely to 
involve fi re, and almost all ‘worst case’ scenarios involve 
fi re, making adequate provision for retention of fi re fi ght-
ing and cooling water is of critical importance.

When considering the capacity required for containing 
fi rewater run-off, a distinction needs to be made between 
local and remote containment arrangements or combined 
containment in terms of what may be achievable.

Allowance for fi re fi ghting agents in designing 
on-site bund capacity
It is impracticable to design a bunded area with suffi -
cient capacity to contain all the potential fi re fi ghting and 
cooling water that would be used in a major fi re. In many 
cases this would result in very high bund walls. This in 
turn would not only cause construction, operational and 
safety problems, but is also likely to adversely affect fi re 
fi ghting operations. For bunded areas, therefore, it is 
normal to merely provide suffi cient freeboard (above the 
height of bund required to contain released substances) 
to retain a blanket of fi re fi ghting foam, and some add-
itional capacity for cooling water. It is normally considered 
adequate to provide something over 100 mm of freeboard 
for the containment of foam.

Allowance for fi re fi ghting agents in the design of 
remote and combined systems
Remote and combined systems should be designed so 
that they have suffi cient capacity to retain such fi re fi ght-
ing and cooling water as could reasonably be expected to 
be used in a major fi re. It is essential to consult fully with 
the Fire and Rescue Service to agree an estimate of the 
required capacity. In order to achieve a realistic estimate 
it will be necessary to consider the following factors:

➤ The size and layout of the plant
➤ The nature of the materials present and the pro-

cesses carried out
➤ Cooling water from automatic fi re fi ghting systems 

(e.g. fi xed sprinkler installations, on-site fi re fi ghting 
capability)

➤ The Fire and Rescue Service’s own contingency 
strategy for dealing with an incident

➤ The Fire and Rescue Service’s own fi re fi ghting 
capability.

In the light of this information the designer must then 
decide, in consultation with the regulators and the plant 
operators, the capacity of containment required.

On sites where there is the potential for any contain-
ment capacity to be signifi cantly overrun, it may be 
necessary to install additional fi xed fi re systems, or 
compartmentalise the plant or site, or gain the agreement 
of the Fire and Rescue Service, the Environment Agency 
and the operators to a ‘controlled burn’ response 
strategy. For sites with a low hazard or risk rating it will 
be harder to justify the costs of full containment for fi re 
fi ghting and cooling water and the designer should seek 
to strike a reasonable balance between protection and 
cost, in consultation with the Fire and Rescue Service, 
the regulators and the site operators.

Figure 13.11 Fire fi ghting run-off
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 Appendix 13.1 The quantities of substances that bring an industrial site within 
the scope of the Control of Major Accident Hazards Regulations (COMAH)

Column 1  Column 2 Column 3

Dangerous substances  Quantity in tonnes

Ammonium nitrate (as described in Note 1 of this Part) 350 2500

Ammonium nitrate (as described in Note 2 of this Part) 1250 5000

Arsenic pentoxide, arsenic (V) acid and/or salts 1 2

Arsenic trioxide, arsenious (III) acid and/or salts 0.1 0.1

Bromine 20 100

Chlorine 10 25

Nickel compounds in inhalable powder form (nickel monoxide,  1 1
nickel dioxide, nickel sulphide, trinickel disulphide, dinickel trioxide)

Ethyleneimine 10 20

Fluorine 10 20

Formaldehyde (concentration �90%) 5 50

Hydrogen 5 50

Hydrogen chloride (liquefi ed gas) 25 250

Lead alkyls 5 50

Liquefi ed extremely fl ammable gases (including LPG) and natural  50 200
gas (whether liquefi ed or not)

Acetylene 5 50

Ethylene oxide 5 50

Propylene oxide 5 50

Methanol 500 5000

4, 4-Methylenebis (2-chloraniline) and/or salts, in powder form 0.01 0.01

Methylisocyanate 0.15 0.15

Oxygen 200 2000

Toluene diisocyanate 10 100

Carbonyl dichloride (phosgene) 0.3 0.75

Arsenic trihydride (arsine) 0.2 1
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Phosphorus trihydride (phosphine) 0.2 1

Sulphur dichloride 1 1

Sulphur trioxide 15 75

Polychlorodibenzofurans and polychlorodibenzodioxins  0.001 0.001
(including TCDD), calculated in TCDD equivalent

The following CARCINOGENS:

4-Aminobiphenyl and/or its salts, benzidine and/or salts,  0.001 0.001
bis(chloromethyl) ether, chloromethyl methyl ether, dimethylcarbamoyl 
chloride, dimethylnitrosomine, hexamethylphosphoric triamide, 
2-naphthylamine and/or salts, 1,3 propanesultone and 4-nitrodiphenyl

Automotive petrol and other petroleum spirits 5000 50 000
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 Appendix 13.2 Example of a pollution incident response plan

POLLUTION
INCIDENT RESPONSE PLAN

For:

Environment Agency/SEPA/EHS ................
Fire authority ..............................................
Police .........................................................
Sewer provider ...........................................
Water supplier ............................................
Local authority ...........................................
Other ..........................................................

CONTENTS

Page

2. CONTACT DETAILS
3. SITE DRAINAGE PLAN
4. CHEMICAL INVENTORY
5. EMERGENCY PROCEDURES (additional document to pages 1–4)

Nature of Business:

Date of Plan: 

Approved by: 

Copies to: Date sent:
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2. EMERGENCY CONTACT DETAILS

Emergency Services:

Local Police:

Doctor:

Environment Hotline: 

Environment Regulator (Local Offi ce):

 Offi ce Hours Out of Hours

Local authority:

Sewer provider:

Water supplier:

Gas supplier:

Electricity supplier:

Waste management contractor:

Specialist advice:

Specialist clean-up contractors:

COMPANY CONTACTS: (Out of Hours)

Managing director:

Site manager:

Environment manager:

Foreman:

Head offi ce contact:

999 or 112

0800 80 70 60 (24hr Emergency Hotline)
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3. SITE DRAINAGE PLAN

NOTES:

IN THE EVENT OF SPILLAGE OPERATE THE DRAINAGE SHUT-OFF VALVE INDICATED BY TURNING 
HAND WHEEL FULLY CLOCKWISE.

1. Sewer Treatment Works serving site – Newtown STW
2. Nearest Foul Sewer Pumping Station – Station Road
3. Booming/damming point has been identifi ed

Suggested
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4. CHEMICAL, PRODUCT AND WASTE INVENTORY

Maximum Quantities at Peak Times

Trade name Substance Solid/liquid/gas  Container size Maximum
  or powder  quantity
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14.1 Introduction

As has been previously discussed in Chapter 5, the 
purpose of risk assessment in general is to assist an 
employer and/or a nominated ‘responsible person’ to 
identify the preventive and protective measures required 
to comply with the law. The same may be said for fi re risk 
assessment.

The principles involved with fi re risk assessment 
are very similar to those adopted for task-based and 
workplace-based risk assessment with a number of 
discrete differences, in particular many of the protective 
control measures are built in at the design stage of a 
building, as has already been discussed in Chapter 9.

It is therefore essential when considering the fi re risk 
assessment process to include not only the task-based 
or operations-based risks, which may cause a fi re, but 
also the building risks that may prevent persons respond-
ing and being able to escape to a place of safety in the 
event of a fi re. The principle of this chapter is to draw 
together all of the elements previously discussed within 
the preceding chapters to enable those completing a 
fi re risk assessment to ensure that it is both suitable and 
suffi cient.

14.2 Defi nitions relating to fi re risk 
assessment

Chapter 5 of this book included basic defi nitions relating 
to general risk assessment. Further defi nitions specifi -
cally related to fi re are detailed below.

14.2.1 Fire hazard

A primary fi re hazard is something that has the potential 
to cause harm, by initiating or exacerbating a fi re (igni-
tion, fuel or oxygen source).

A secondary fi re hazard is something that has the 
potential to cause harm by preventing an adequate 
response in the event of a fi re (inadequate size of escape 
route, lack of signage, lack of effective emergency plan).

14.2.2 Fire risk

A combination of the likelihood (chance or probability) of 
a fi re occurring and should it do so, the severity (or con-
sequences) of the outcome.

14.2.3 Fire risk assessment

The process of identifying fi re hazards and evaluating 
the level of risk (including to whom and how many are 
affected) arising from the hazards, taking into account 
any existing risk control measures.

14.2.4 Fire risk controls

Workplace precautions, for example sprinkler systems 
within a building, fi re alarm and detection systems, fi re 
emergency plans (procedures), work permit systems and 
portable fi re fi ghting equipment.

14 Fire risk assessment

This chapter discusses the following key 
elements:

➤ Defi nitions relating to fi re risk assessment
➤ The process of fi re risk assessment
➤ Risk assessment recording and reviewing 

procedures
➤ The preparation of the emergency plan.
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14.2.5 Risk control systems (RCS)

Arrangements that ensure that fi re risk controls (work-
place precautions) are implemented and maintained. For 
example, the provision for ensuring that an adequate 
level of supervision is maintained during hot work or 
refuelling processes, or a system for planned preventive 
maintenance for fi re safety systems (emergency lighting, 
fi re doors, etc.), establishing a programme of fi re safety 
inspections for buildings, sites and workplaces.

14.3 Risk assessment process

In its guidance documents HM Government (HMG) has 
used a very similar approach to the HSE’s ‘Five Steps to 
Risk Assessment’, which is shown below:

1. Look for the hazards
2. Decide who might be harmed and how

3. Evaluate the risks and decide whether the existing 
precautions are adequate or whether more should 
be done

4. Record your fi ndings
5. Review your assessment and revise if necessary.

Essentially Step 3 of HMG’s guidance is split 
into two key areas, that of ‘preventive’ and ‘protective 
measures’, which were discussed in Chapter 6.

14.3.1 Practical steps

Having prepared an inventory of buildings that are to 
be risk assessed, the next stage in the fi re risk assess-
ment process is to determine which buildings are likely 
to present the most signifi cant risk, in order to establish 
a prioritised listing for the fi re risk assessment process. 
While it is generally appreciated that the larger, more 
complex, buildings may present a higher level of risk, 
this is not always the case.

A smaller workplace that utilises high levels of 
fl ammable material, predominantly built of wood, or 
provides sleeping accommodation, may be considered 
to present a higher level of risk, particularly if the larger, 
more complex, building has effective fi re safety manage-
ment systems, is well organised and has workplace 
controls in place.

Having determined a prioritised order for fi re risk 
assessments, gathering information on each specifi c 
facility prior to visiting the site must be seen as the next 
practical step.

The fi re risk assessor, or fi re risk assessment team, 
will benefi t from having a range of documentation readily 
available prior to, during and following the practical risk 
assessment process (visual observation, verbal informa-
tion gathering, etc.). The range of documentation that 
may provide key information for the fi re risk assessment 
process is likely to include:

➤ Fire safety policy document/health and safety policy
➤ Fire certifi cate (if building was previously certifi ed by 

Fire Service or HSE)
➤ Enforcement letters/notices
➤ History of any fi res in premises or like premises
➤ History of building changes (Building Regulations 

applications)
➤ Plans of all buildings and plan of site
➤ Construction health and safety fi le:
 ➤  Schematic diagrams of fi re safety systems, e.g. 

emergency lighting, fi re alarm detection sys-
tems, etc.

 ➤ Building materials
 ➤  Maintenance, inspection, testing, cleaning 

arrangements for building services such as fi re 
safety systems, fi re doors, etc.

Figure 14.1 HM Government approach to fi re risk 
assessment

FIRE SAFETY RISK ASSESSMENT

Remember to keep to your fire risk assessment under review.

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

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 
    •  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
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➤ Operations and maintenance (O&M) manual
➤ Records of storage – types/amounts of fl ammable 

materials
➤ Details of staff COSHH training (use, handling, stor-

age of fl ammable substances)
➤ Electrical and gas supply system records
➤ Portable electrical appliance test records
➤ Details of numbers of employees/others who may 

be on site
➤ Details of employees/others who may have any sens-

ory or physical impairment
➤ Details of staff fi re safety training
➤ Details of evacuation exercises (this may be included 

in the fi re log book)
➤ Fire log book:
 ➤ Extinguisher test records
 ➤ Emergency lighting test records
 ➤ Fire alarm and detection test records
 ➤  Sprinkler maintenance records (if fi tted to the 

building)
 ➤  Dry riser/other fi xed fi re fi ghting systems 

records
 ➤ Door holding device test records
 ➤  Smoke extract or pressurised system test 

records
 ➤ Generator test records
➤ Standard operating procedures for any hot work 

processes
➤ Hot works permits
➤ Maintenance records (gas units, plant tools and 

equipment)
➤ Other risk assessments that include fi re-related 

issues.

A large proportion of the above documentation may 
be available in the form of a fi re safety manual that may 
have been produced as part of compliance with the 
British Standard BS 5588-12:2004 Managing Fire Safety.

It is also likely that the fi re risk assessor/assess-
ment team may also need to have access to a variety of 
documents produced as part of the requirements of the 
Building Regulations (Approved Documents B and M), 
and a variety of British Standards such as BS 5839 Fire 
Alarm and Detection Systems and BS 5266 Emergency 
Lighting.

The risk assessor or assessment team is also likely to 
require access to key personnel who will have an in-depth 
knowledge of the facility and activities that are likely to go 
on within the premises. Such key players may be:

➤ Departmental/employer’s representative
➤ Property/building services manager or representative
➤ Facilities manager/supervisor
➤ Health and safety adviser
➤ Fire safety manager/adviser
➤ Landlord’s representative (landlord domain areas)
➤ Members of the fi re safety team (fi re safety coordin-

ator, fi re warden/marshal)
➤ Personnel/human resources (for training information)
➤ Members of the janitorial team
➤ Maintenance/electrical engineers (if in-house).

It is therefore prudent to ensure that arrangements 
are in place to interview or liaise with these key parties 
and in particular ensure that facilities or areas of facilities 
such as service risers, plant rooms, roof spaces, etc. are 
accessible.

Figure 14.2 Fire safety log book

Table 14.1 Contents of the introduction section of a fi re 
risk assessment

Section Example content

Identifi cation  The name, address and type of 
property

Building/area  The number of storeys, the nature of 
specifi c  construction, the means of escape, 
information  activities being undertaken 
such as: Fire safety systems in situ such as fi re 
 alarm detection, sprinklers, smoke 
 extraction/ventilation, etc.
 Landlord’s name
  Number of persons who may resort to 

the premises

Process  Activities 
specifi c  Flammable materials/processes
risks High noise levels

Specifi c at risk  Disabled non-ambulant persons
groups (persons) Sensory impaired persons
 Young persons
  Those with psychological/learning 

diffi culties
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14.3.2 Recording the assessment

A recording mechanism must be considered that enables 
the risk assessor to record the signifi cant fi ndings of the 
assessment and, as previously discussed in Chapter 
5, there is no universal layout for such forms. In prin-
ciple the majority of forms that are used follow guid-
ance issued by both the HSE and the ODPM; the latter 
suggests the need for utilising a plan of the building or 
facilities to assist in identifying locations of specifi c fi re 
hazards for ease of reference.

Whichever recording layout is adopted it is likely 
to be broken down into key headings that include the 
following.

Introduction
The purpose of the introduction is to provide back-
ground information that the reader of the fi re risk 
assessment can use to formalise a mental picture of the 
premises being assessed. It also provides information 
that will be related to the main contents of the assess-
ment and subsequent action plans.

Management arrangements
This section should give a brief overview of the manage-
ment arrangements in place to satisfy the requirements 
of the MHSWR and RRFSO and include, as a minimum:

➤ Policy and procedures
➤ Roles and responsibilities
➤ Training
➤ Inspection and monitoring systems
➤ Emergency planning arrangements.

The majority of fi re hazards that affect a building 
or its operations arise out of substandard manage-
ment arrangements, e.g. when investigating accidents, 
incidents, fi res, false alarms, etc. management failures 
are seen to have a signifi cant effect upon whether 
unsafe conditions (e.g. poor management of contract ors) 
or unsafe acts (e.g. wedging open of fi re doors) occur. 
There are very few occasions where both primary and 
secondary fi re hazards arise which are not attributable 
to management failures and therefore this is a key issue 
when analysing fi re risk.

Hazards
➤ Primary hazards:
 ➤ Ignition sources
 ➤ Fuel sources
 ➤ Oxygen sources
➤ Secondary hazards (those that prevent an adequate 

response in the event of fi re):
 ➤ Rapid fi re and smoke spread
 ➤ Spreading to adjacent properties

 ➤ Inadequate warning arrangements
 ➤ Inadequate means of escape
 ➤ Persons cannot be accounted for
 ➤ Small fi re grows rapidly
 ➤ Untrained persons at risk
 ➤ Fire service unaware of fi re
 ➤ Fire service unaware of building risks
 ➤ Fire service cannot gain access
 ➤ Future construction/maintenance works.

The most obvious fi re hazards relate to sources of 
ignition, sources of fuel and sources of oxygen and are 
known as primary fi re hazards (Chapter 7). These will 
need to be recorded, as will any fi re hazards that may 
affect people being unable to escape to a place of safety 
in the event of a fi re.

It is often the case that a fi re safety inspection will 
not identify issues such as the control of contractors 
as being a risk, unless contractors and maintenance 
operations are being undertaken at the time of inspec-
tion. This issue must be included in a risk assessment as 
it is ‘reasonably foreseeable’ that contractors may either 
compromise the safety of those on site while undertak-
ing their operations, or compromise fi re safety compart-
ments or other control systems.

While fi re fi ghters are not deemed to be 
‘relevant persons’ under the RRFSO, the 
assessment must address key areas such 
as how they will be alerted in the event of 
fi re, the ease of which they will gain access 
to undertake fi re fi ghting and rescue oper-
ations and risks to fi re fi ghter safety from 
processes, materials, chemicals or other 
noxious substances. Therefore each of 
these areas must also be included within 
the risk assessment.

In relation to secondary hazards associated with fi re 
the following risks may also need to be considered.

➤ Slips, trips and falls (including those from height) 
while evacuating

➤ Handling, lifting or carrying portable fi re fi ghting 
equipment

➤ Being trapped by a structural failure such as a wall 
collapsing

➤ Being asphyxiated by a gas fl ood system that oper-
ates to extinguish a fi re

➤ Coming into contact with the release of harmful sub-
stances such as asbestos
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➤ Being exposed to fi re or explosion while undertaking 
fi re fi ghting action

➤ Coming into contact with live electrical equipment 
due to degradation of wiring during a fi re

➤ Coming into contact with moving machinery while 
trying to shut down in the event of an emergency

➤ Being struck by a moving vehicle while evacuating
➤ Being assaulted by a person panicking in the event 

of a fi re.

The above list identifi es risks that may also need to 
be taken into account during the risk assessment process. 
The health risks, as previously mentioned (Chapter 5), 
also include the short- and long-term effects of coming 
into contact with chemicals and biological agents and 
must also include the potential for harm from psycholog-
ical effects such as occupational stress, post-traumatic or 
critical incident stress disorders for those involved in a fi re 
situation.

Many of the above issues may well not fi nd 
themselves recorded in a building specifi c fi re risk 
assessment record, neither should they if in the opinion 
of the risk assessor they present an insignifi cant risk. 
However, an assessment of each should be made and 
where required additional control measures considered 
and implemented and records of such assessments kept.

It may also be appropriate once the hazards have 
been identifi ed that a review of the inventories and risk 
assessment strategy takes place, to ensure that the 
hazards that pose a signifi cant threat are reprioritised 
accordingly.

Groups/persons at risk
To ensure that the risk assessment record meets the 
required standards it must identify the persons or groups 
of persons who may be at risk, particularly as a number 
of control measures may be specifi c to these groups of 
people, e.g. hearing impaired persons will need to be 
provided with an alternative to an audible warning device.

A defi nitive list of those that should be considered 
can be found in Chapter 5. It is, however, generally the 
case that any persons who may be on a premises are 
likely to be at risk in the event of fi re but specifi c groups 
may be more at risk as indicated in the preceding 
paragraph. The mechanisms for recording those persons 
at risk are also wide and varied; however, it is often the 
case that those groups that are more at risk due to a 
specifi c circumstance are clearly identifi ed.

Such groups of people may include the following:

➤ Those directly involved with work within a facility, 
who may be working in a remote area such as a tank 
or vessel that could be diffi cult to evacuate from

➤ Contractors working on plant under noisy conditions 
such as air conditioning units in a roof plant room, 
who may not hear the alarm

➤ Visitors including those using meeting rooms who 
may be unfamiliar with the fi re safety management/
escape routes

➤ Members of the public particularly in large places of 
assembly such as shopping centres who may have 
no knowledge of where to go and what to do in the 
event of an emergency

➤ Young persons and children and their parents/
guardians who may attempt to fi nd them if they are 
separated (e.g. crèche facility in a sports centre)

➤ Those with physical impairments or sensory impair-
ment that may prevent awareness or response, due 
to their condition. It should also be noted that such 
conditions may be temporary as in the case of a 
broken leg

➤ Pregnant/nursing mothers who may be more sus-
ceptible to physical/mental stresses that could be 
affected by the need to undertake an emergency 
evacuation.

Evaluating existing control measures (workplace 
precautions and risk control systems)
It is unlikely that a building or premises will have no 
controls in place for the management of fi re, it is there-
fore essential when evaluating the level of fi re risk that 
any such controls are analysed and included in a risk 
assessment record. Having identifi ed and recorded the 
current controls that are in place and any shortcomings 
they may have, analysis of residual risk can be made.

Example. A fi re detection system has been 
installed to meet current British Standards 
and guidance by a competent installation 
company, but is not being subject to regular 
testing, inspection and maintenance; it may 
therefore not operate when most needed. The 
risk in relation to the system being unable to 
give a warning in the event of fi re (to ensure 
that those within the building can respond 
and evacuate safely) has not been reduced to 
the lowest level reasonably practicable and 
will therefore need to be addressed.

A quantum of the level of risk (likelihood � severity) 
will refl ect the current controls in place, which in the 
case of the example above may rate a medium risk if a 
qualitative analysis is applied (see Chapter 5). The risk 
assessment record should then identify controls that 
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should be implemented to reduce the risk to the lowest 
level reasonably practicable.

Additional control measures (recommended 
actions and prioritisation)
Having identifi ed any shortcomings in the preventive 
and protective arrangements for the management of fi re, 
the next element of the risk assessment record should 
be completed; that of recording recommended actions 
based upon a prioritised order. This prioritisation should 
ensure that those hazards presenting the most signifi -
cant risk can be identifi ed and addressed quickly and 
effectively, so that the risk can be reduced.

The recommended actions should not only identify 
short-term fi xes, e.g. removal of obstructions from a fi re 
escape route but also medium- to long-term issues that 
may need to be addressed to prevent a recurrence.

The prioritisation of any recommendations contained 
within the action plan will also need to refl ect, not only 
the level of risk, but also the feasibility (practicality) of 
implementing the prescribed workplace precautions and 
risk control systems. Risk assessments that merely list 
long-term recommendations, such as ‘review . . . policy’ 
are unlikely to address the immediate requirements 
for managing fi re risks, waiting for a formal policy or 
procedure, for example a review and revision of contractor 
selection and management due to poor management of 
hot work operations, may well take some time to be 
produced, approved and implemented.

When considering priority ratings it is useful to 
determine a key which will give a numerical indication 
of the recommended speed of action. While there are a 
number of such recording mechanisms available a large 
proportion will base themselves on similar ratings to 
those indicated in Table 14.2.

Closing the assessment out
Having recorded the recommendations and assigned 
a priority rating, ideally the action plan should enable 
a specifi c named person, or a key role, e.g. human 
resources manager for training requirements, within an 
organisation to be nominated to take responsibility for 
implementing the recommendations contained within 
the action plan.

As each individual recommendation is implemented 
it is useful to close out the action by reviewing the risk 
rating (ideally reducing it to low) and recording the result. 
This enables the action plan to refl ect the ongoing status 
of the implementation programme until ultimately each 
element is closed out.

In addition if the organisation is conducting active 
monitoring as part of its safety management system 
the scoring or priority rating system of the risk assess-
ment and the ability of the organisation to close out the 
recommendations in the appropriate timeframes, may 
prove to be very valuable when measuring the success 
of the overall fi re risk assessment and fi re safety 
management programme.

14.3.3 Worked examples

The following are worked examples that have been 
drawn from a series of risk assessments.

Table 14.2 Example of a table used to identify priority 
and indicate timescales for action to be taken

Priority rating Timescale of action required

1 Immediate action – within 24 hours
  Usually dealt with during the risk 

assessment

2  Short-term action required – within 
1 week

3  Short- to medium-term action – within 
1 month

4  Medium-term action – within 3 months 
or agreed in a formalised plan within 
6 months

5 Review as part of annual business plan

Worked example 1 – Sources of ignition 
allowing fi re to start

An employer (responsible person) is operat-
ing in a small offi ce environment with a large 
number of pieces of electrical offi ce type 
equipment. The electrical equipment has 
been sourced from a reputable supplier in line 
with the company’s procurement policy. Staff 
undertake pre-user checks on an ad hoc 
basis as per their induction training guidance. 
Annual portable appliance testing is carried 
out by a competent external contractor.

During the physical inspection process of 
the fi re risk assessment it was noted that a 
cable on a vacuum cleaner within an unlocked 
cupboard had an unauthorised electrical joint 
on its cable.

Taking into account the information contained in 
Worked example 1 the company appears to have a good 
policy in terms of resourcing its electrical equipment 
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and the provision of induction training (training records 
indicate that pre-use testing is being carried out); this 
was reinforced by talking to staff members.

Also the electrical equipment was covered under the 
main health and safety policy arrangements section and 
that a formalised system for ensuring that contractors 
PAT test the equipment on an annual basis was in place. 
Each of these issues is therefore recorded in the existing 
control measures. Signifi cantly though the vacuum 
cleaner had had an unauthorised connector to the cable 
which increased not only the level of risk to the user but 
may also result in overheating causing a fi re – this identi-
fi es that there may be inadequate control measures in 
place.

From a fi re risk prospective the risk category with 
the existing controls is likely to rate a medium/low risk; 
however, from a health and safety prospective this 
would rate high. In either case further action is needed 
to control the risk.

The persons at risk from this hazard are likely to be 
the user (from the electrical hazard) but as in the majority 
of cases in relation to fi re, any person within the premises, 
should a fi re start from the equipment, could be affected.

The control measures included in the action plan are 
therefore likely to include, in the immediate phase, the 
removal of the cleaner from use (Priority 1). Subsequently 
a competent person would repair/replace the cable prior 
to its being used again.

It is also likely that a reminder to staff relating to 
unauthorised alterations to electrical equipment would 
be issued (this could be by way of e-mail, memo, etc.) 
(Priority 2). It would be further recommended that 
electrical appliance leads be included on visual fi re 
safety inspections/tours of the building and records 
of such inspection tours are kept (Priority 3). This last 
element may also need the overall fi re safety policy 
to be amended to include formal monthly inspection 
programmes (Priority 3/4).

The fuel hazard identifi ed by the aerosol contain-
ers and the overall lack of any formalised controls could 
be a signifi cant risk if they are involved in a fi re, as they 
will not only provide a signifi cant fuel source but could 
precipitate explosions.

There are very limited control measures are 
already in place, which include commonsense practice 
by the engineers and that the aerosols appear to be 
stored within an enclosed area and not left around the 
workshops (the odd one or two only).

The risk category will depend upon the potential 
ignition sources available; however, given the volumes of 
aerosols coupled with the availability of other combust-
ible products it is likely that the risk, with existing 
controls, will rate a medium/high or high and further 
action will be required.

As in the case of the previous example all persons 
may be placed at risk from this hazard. It should also be 

Figure 14.3 Risk assessment with names for actions and anticipated completion dates
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noted that fi re fi ghters not expecting the volume of storage 
of aerosols may be placed at risk should a fi re occur.

The immediate actions that could be taken were to 
remove a large proportion of the aerosol containers from 
within the building to a secure metal store outside the 
building (Priority 1). If no such facility exists it would be 
recommended that an approved metal storage cabinet 
be provided (Priority 2). As an interim measure it may be 
possible to store the aerosols within metal cabinets in 
another storage area where there is limited ignition and 
other fuel sources or alternatively remove the ignition 
and fuel sources from the current storage area (Priority 

Worked example 2 – Sources of fuel that 
may assist fi re growth

An employer (responsible person) is operat-
ing a small service department for mechan-
ical and electrical equipment. They use a 
variety of different chemicals, a number of 
which are of an aerosol container type.

They purchase the materials through their 
authorised dealership and keep the aerosols 
boxed up in their original containers within a 
storeroom which is being used to store a range 
of materials including posters, brochures, etc.

Other than the receipts there is no docu-
mentation relating to the management of 
these highly fl ammable aerosol units. It was 
noted during the visual element of the fi re 
risk assessment that some eight to ten boxes 
each containing a dozen 300 ml aerosols were 
being stored.

Figure 14.4 Aerosol container

2). The recommendations considered are likely to need 
discussing with the manager responsible to achieve the 
initial risk reduction measures.

The health and safety/fi re safety arrangements 
section in the policy will need to refl ect the storage, use, 
handling, disposal, etc. of the aerosols and the provision 
of adequate levels of supervision and training will also 
need to be addressed.

Ideally, each of these areas will address the need 
to reduce the quantity of aerosols being stored to an 
absolute minimum (perhaps making arrangements for 
‘daily call-off’ from the supplier). While it is appreciated 
that some of the controls will require immediate action 
the policy and procedures will take a number of months 
to complete; raising awareness of staff and reducing the 
stock levels must be seen as a priority in the short term 
and the recommended risk controls refl ect this.

Given that the only existing control measures 
(wooden doors, some of which were secured and 
signed, together with a policy on who could gain access) 
were inadequate the hazard of a fi re starting within the 
service riser would likely present a signifi cant risk of 
smoke spread throughout the building placing anyone in 
the building at risk.

The recommendations arising from the fi ndings 
would therefore relate to the provision of intumescent 
strips and where appropriate cold smoke seals, to bring 
the service riser doors/door sets up to British Standard 
476 (Priority 3).

Consideration may also be given to the provision 
of fi re stopping (intumescent cushions, pillows, etc.) 
between each fl oor within the service risers (Priority 3).

The initial steps (Priority 1) would also be to secure 
all the doors to the service risers and remind the 
management team to monitor this issue.

A further recommendation may be to review the 
policy and arrangements for the management of fi re to 
include a monthly inspection/safety tour programme 
(Priority 3/4).

On occasions a number of controls may need to be 
cross-referenced such as the provision of automatic fi re 
detection linked to the existing fi re alarm system, which 
may also be recommended within the service riser units.

The existing control measures identifi ed in the above 
example have already reduced the risk signifi cantly (low 
level); people are provided with a warning in the event 
of fi re and they should be able to hear or know when to 
respond in the event of an emergency.

It is likely that the risk assessor (risk assessment 
team) will have been provided with a large number of 
supporting documents, the majority of which are detailed 
earlier within this chapter. It would appear from the 
example that the only issue to deal with is the obstruction 
of an alarm sounder which can be addressed immedi-
ately by the removal of the obstruction. To support this 
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control measure and to ensure that the issue does not 
recur it may be prudent to consider reminding staff via an 
e-mail or memo and ensuring such issues are included 
on the monthly fi re safety inspection/tour programme.

The existing control measures in place are that 
the travel distances calculated for people to escape 

meet current Building Regulations guidance. The main 
corridors and staircase enclosures are provided with 
protection that meets a minimum of FR30 standard 
and that fi re detection systems have been installed to 
provide advanced warning.

The fi re policy currently in place details all the key 
issues in relation to fi re but has not been amended to 
take into account disabled persons.

Worked example 4 – Persons in premise unaware of fi re

An employer (responsible person) occupies an offi ce building which is also provided with a basement 
storage facility and plant rooms at roof level. A fi re alarm system to BS 5839 is installed throughout the 
premises. The system includes frangible break glass points and audible sounders which are fi tted through-
out the premises and into all units. Additional visual alarms are fi tted within the plant room areas in proxim-
ity to equipment which is designated as a ‘noise zone’. The entire system was installed by an approved 
competent company and in line with the policy is tested weekly by the facilities management team.

The policy and documentary records also indicate that the system is tested and inspected on an annual 
basis by a competent engineer. The audibility of the system is checked at regular intervals when testing the 
alarm by the facilities management team and employee feedback (a memo is sent to staff requesting infor-
mation if they are in an area in which they cannot hear the alarm).

The call points are readily accessible and clearly identifi able with appropriate signage.
During the visual element of the risk assessment it was noted that one of the warning devices in the base-

ment storage area had been obstructed by storage materials.

Figure 14.5 Self-closing device

Worked example 3 – Rapid fi re and 
smoke spread in the workplace

A landlord (responsible person) is providing a 
building for multi-occupant (employer’s) use. 
Service risers (electrical and IT) are located 
within ‘common’ parts of the building at each 
lift/staircase lobby area.

The service risers are fi tted with wooden 
doors on which a sign ‘Fire Door Keep Locked 
Shut’ is positioned. Access to the service 
risers is controlled by the landlord’s manage-
ment team.

Documentation provided indicates that 
all tenants must refrain from accessing the 
service risers and that it is the management 
team’s responsibility to manage this area.

During the practical risk assessment pro-
cess it was noted that a number of service 
risers were insecure. That the doors to the 
risers were defective and were not fi tted with 
intumescent strips and that the risers them-
selves were likely to act as a chimney due to 
the lack of fi re compartmentation between 
each of the building’s fl oors.



Fire risk assessment

337

There are no existing controls such as arrange-
ments for assisting those with disabilities, particularly as 
they are working on the second fl oor, access to which 
is via a lift. There has, however, been discussion by the 
management team for the provision of two ‘evac chairs’ 
to be provided in the staircase areas at either end of the 
second fl oor.

The risk category with controls is likely to refl ect a 
medium/high or high risk rating for those who may be 
affected.

Additional controls will revolve around the produc-
tion of personal emergency evacuation plans for each 
of the disabled persons (or a standard emergency 
evacuation plan which may cover all disabled persons). 
Controls are likely to include the use of an area within the 
protected staircases either end (known as a refuge area), 
the provision of methods for evacuation, e.g. evac chair, 
trained competent members of staff who may assist 
persons using the evac chair, the provision of information 
to all staff in relation to the evacuation procedures for 
those with disabilities, a review of the fi re safety policy 
arrangements to include persons with disabilities. It may 
also be possible to consider the upgrading of the existing 
lift to that of an evacuation lift.

In terms of prioritisation an initial review as to the 
potential for those with physical disabilities to work on 
the ground fl oor (until such time as remedial actions can 
be implemented) required the provision of evac chairs 
and training with a Priority 3 rating, together with raising 
staff awareness, plus the review of the policy with a 
Priority rating of 3/4 and the provision of an evacuation 
lift (Priority 5).

Reviewing and revising the fi re risk assessment
Having completed the fi re risk assessment it must be 
kept under review to ensure that it remains valid. The fi re 

Worked example 5 – Persons cannot 
safely evacuate in the event of fi re

An employer (responsible person) whose 
main operations involve the use of a four 
storey offi ce facility has recently employed 
two physically disabled persons. The hazard 
that this presents is that the disabled per-
sons may take excessive time to escape to a 
place of safety.

Specifi c persons at risk are clearly the dis-
abled persons themselves but also those who 
may assist them to escape and potentially 
anyone else whom they may obstruct during 
the evacuation.

or health and safety policy must refl ect this and establish 
a programme to ensure that assessments are reviewed 
as part of an organisation’s management system and 
also to comply with the legal duties.

There are a number of circumstances that may 
affect the validity of the fi re risk assessment which 
include changes to the following.

The internal or external layout of the premises, 
which may affect:

➤ Means of escape (numbers, time taken to reach, 
accessibility, etc.)

➤ Compartmentation (changes to the lines of fi re 
resistance)

➤ Emergency lighting layout (numbers of units, pos-
itioning, illumination)

➤ Fire warning/detection systems (positioning, zoning, 
staged system).

The people or groups of people who may be affected:

➤ Larger numbers may affect the ability of the escape 
routes to cope in an emergency

➤ Ages of the persons who may resort to the premises 
such as children or elderly persons who may require 
additional assistance for evacuation

➤ Those with disabilities who may not be able to evacu -
ate on their own, hear the fi re alarm or otherwise 
respond.

Figure 14.6 HMG Guide to Means of Escape for 
Disabled People
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The plant affecting the primary hazards or one or more 
control measures such as:

➤ Heating systems (oil to electrical)
➤ Air handling circulatory units affecting the possible 

movement of smoke and smoke control
➤ Introduction/removal of equipment that may pro-

duce static electricity.

The procedures in place:

➤ Refuelling, plant isolations, etc.
➤ Emergency response arrangements
➤ Fire plan.

The work processes:

➤ Introduction of or removal of hot work operations
➤ Introduction of powder coating processes or those 

that may generate dust
➤ Addition or reduction in the use of fl ammable sub-

stances or LPG.

In addition changes to legislation, the results of investi-
gations into fi res or false alarms, or enforcement action 
may also establish a need to review and revise the fi re 
risk assessment.

Where intermediate control measures are introduced 
such as the provision of additional fi re wardens/security 
teams to cover for a lack of fi re warning/detection 
systems, the fi re risk assessment should be reviewed 
regularly to ensure that any such intermediate control 
measures remain effective.

that the premises can be safely evacuated and to 
communicate its contents so that the people who may 
come into the building know what to do if there is a fi re.

As in the case of written risk assessments, if an 
employer employs fi ve or more persons, details of the 
emergency plan must be recorded. In addition, if the 
premises are licensed or an alterations notice requiring an 
emergency plan is in force, then details of the emergency 
plan must also be recorded.

The enforcement agencies also consider that 
regular reviews of assessments are under-
taken as a matter of course; such reviews are 
likely to be included in an overall annual review 
into the effectiveness of the safety manage-
ment system, which should be reported to 
the board or senior management team or an 
organisation.

14.3.4 The emergency plan

The completed fi re risk assessment will form the basis 
for producing the emergency plan (see Chapter 5). The 
plan must be made available to all employees, their rep-
resentatives (where appointed), other employers (in a 
multi-occupied building) and the enforcing authority.

The purpose of producing an emergency plan is to 
establish a formal management system that will ensure 

In multi-occupied, larger and more complex 
premises, the emergency plan will need to be 
more detailed to refl ect the fi ndings of the fi re 
risk assessment. Where the building is multi-
occupied it should also have been compiled 
following consultation with other occupiers, 
employers and other responsible persons, 
e.g. owners who have control over the build-
ing, who have themselves completed a fi re 
risk assessment.

In the majority of cases a single emergency 
plan covering the whole of a multi-occupied 
building will be necessary if the emergency 
plan is to be effective.

It is therefore recommended that one 
responsible person is nominated to coordin-
ate the task.

Note: The provision of fi re action notices and a basic fi re 
safety training programme should meet the emergency 
planning needs of a small premise with normal or low 
risk rating.

Figure 14.7 Emergency fi re plan
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2. A workplace fi re safety risk assessment must con-
sider persons who could be placed ‘especially at 
risk’ in the event of fi re. Explain what is meant by 
the term ‘especially at risk’ and identify the 
risk groups who should be considered in your 

 assessment. (8)
3. As part of your workplace risk assessment, 

internal self-closing fi re doors should be 
inspected to ensure their adequacy. Outline 

 what should be examined. (8)
4. Outline four reasons that a completed risk assess-

ment may become invalid. (8)
5. (a)  List four groups of persons that should be 

considered when conducting a fi re risk 
assessment. (2)

 (b)  Outline ways in which an emergency plan 
may be communicated with employees. (6)

The contents of an emergency plan have been 
discussed in Chapter 5.

As a completed fi re risk assessment is more than 
likely to incorporate a plan of the premises, it is also 
strongly recommended for larger more complex buildings 
that the emergency plan also incorporates a similar plan 
of the premises, which will provide information on key fi re 
safety elements and systems within the building.

When produced this plan may also form a key 
component of the information that may be provided to 
the emergency services on arrival at a fi re incident.

14.4 Example questions for Chapter 14

1. (a)  Explain, using an example, the meaning of 
  the term ‘fi re risk’. (2)
 (b)  Outline the key stages of an assessment of 
  fi re risk. (6)
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This chapter contains a summary of the following 
legislation:

15.1 Acts of Parliament

➤ The Health and Safety at Work etc. Act 1974 (HSW 
Act) (pg. 346)

➤ The Environmental Protection Act 1990 (pg. 350)
➤ The Fire and Rescue Services Act 2004 (pg. 352)
➤ The Occupiers’ Liability Acts 1957 and 1984 (brief 

summaries only) (pg. 355)
➤ The Employers’ Liability (Compulsory Insurance) Act 

1969 (and supporting regulations) (pg. 355)
➤ The Disability Discrimination Act 1995 (pg. 349)
➤ The Water Resources Act 1991 (pg. 359)

15.2 Regulations (listed alphabetically)

➤ The Building Regulations 2000 (SI 2000/2531)
➤ The Chemicals (Hazardous Information and 

Packaging for Supply) Regulations 2002 (SI 1689)
➤ The Confi ned Spaces Regulations 1997 (SI 1713)
➤ The Construction (Design and Management) 

Regulations 2007 (SI 320)
➤ The Control of Major Accident Hazards Regulations 

1999 (SI 734)
➤ The Control of Substances Hazardous to Health 

Regulations 2002 (SI 2677)
➤ The Dangerous Substances and Explosive 

Atmospheres Regulations 2002 (SI 2776)
➤ The Electricity at Work Regulations 1989 (SI 0635)

➤ The Gas Appliances (Safety) Regulations 1992 (SI 
0711) (brief summary only)

➤ The Gas Safety (Installation and Use) Regulations 
1998 (SI 2451) (brief summary only)

➤ The Health and Safety (Consultation with Employees) 
Regulations 1996 (SI 1513)

➤ The Health and Safety (First Aid) Regulations 1981 
(SI 0917)

➤ The Health and Safety (Information for Employees) 
Regulations 1989 (SI 0682)

➤ The Health and Safety (Safety Signs and Safety 
Signals) Regulations 1996 (SI 0341) (brief summary 
only)

➤ The Management of Health and Safety at Work 
Regulations 1999 (SI 3242)

➤ The Personal Protective Equipment Regulations 
1992 (SI 2966)

➤ The Provision and Use of Work Equipment 
Regulations 1998 (SI 2306)

➤ The Regulatory Reform (Fire Safety) Order 2005 
(SI 1541)

➤ The Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations 1995 (SI 3163)

➤ The Safety Representatives and Safety Committees 
Regulations 1977 (SI 0500)

➤ The Supply of Machinery (Safety) Regulations 1992 
(SI 3073) (brief summary only)

➤ The Workplace (Health, Safety and Welfare) 
Regulations 1992 (SI 3004)

Note: The summaries provided in this chapter should 
not be regarded as direct quotes of either statutory 
requirements or ACoP standards. For full details of the 
legal text you should refer to the specifi c legislation and 
any supporting ACoP or guidance.

15Summary of key legal 
requirements
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Recent amendments are also included in the 
summaries where appropriate.

The summaries provided focus upon the key areas 
relevant to this publication as they relate to fi re safety 
and risk management.

15.3 The Health and Safety at Work etc. 
Act 1974 (HSW Act)

Often referred to as the Primary or Umbrella Act, the 
HSW Act details the principal statutory duties in relation 
to occupational health and safety.

Supporting regulations made under section 15 of 
the HSW Act expand these duties and are referred to as 
‘subordinate’ or ‘delegated’ legislation.

The HSW Act is divided into four parts:

1. Part 1 covers health, safety and welfare in connec-
tion with work and the control of dangerous sub-
stances and emissions into the atmosphere

2. Part 2 covers the Employment Medical Advisory 
Service (EMAS)

3. Part 3 covers amendments to Building Regulations
4. Part 4 covers miscellaneous and general provisions.

Parts 2, 3 and 4 are not included in this summary.

15.3.1 General duties

The HSW Act places general duties on all those involved 
with work activities including employers, the self-
employed, persons in control of premises, employees 
and manufacturers and suppliers. These general duties 
are detailed in sections 2 to 9 and the penalties for 
breaching the requirements are detailed in section 33.

15.3.2 Section 2 – Duty of the employer to their 
employees

2 (1) General duty
The employer is required to ensure, so far as is 

reasonably practicable, the health, safety and welfare at 
work of their employees.
2 (2) Specifi c duties

Employers are required to:

a) Provide and maintain safe plant and systems of 
work

b) Ensure safety in the use, handling, storage and 
transport of articles and substances for use at work

c) Provide information, instruction, training and super-
vision as necessary to ensure employee safety

d) Provide and maintain a safe place of work with safe 
access and egress

e) Provide and maintain a safe and healthy working 
environment with adequate welfare facilities.

2 (3) Requirement to have a written policy
Where the employer normally employs fi ve or more 

employees, they must prepare a written statement 
covering their Policy for health and safety at work 
including the organisation and arrangements for Policy 
implementation. The Policy must be kept up to date, 
revised as necessary and brought to the attention of the 
employees.

In addition to the above duties, section 2 also covers 
the appointment of trade union safety representatives, 
consultation with these appointees and the establish-
ment of a safety committee to review the employer’s 
measures for ensuring the health and safety of their 
employees. The Safety Representatives and Safety 
Committees Regulations 1977 (SRSC Regs) expand 
these particular duties and the Health and Safety 
(Consultation with Employees) Regulations 1996 extend 
the duty to consult to non-union represented employees 
(see later summaries).

15.3.3 Section 3 – General duty of the employer 
and the self-employed to other persons

Employers and the self-employed are required to carry 
out their undertaking in such a way that, so far as is rea-
sonably practicable, they do not expose other persons 
to risks to their health and safety.

15.3.4 Section 4 – General duty on persons in 
control of premises

This section applies to all persons who have control of 
non-domestic premises and requires that, so far as is 
reasonably practicable, the premises, the access, egress 
and any plant or substances provided for use there are 
safe and without risks to the health of anyone using the 
premises, plant or substances provided there whether 
for work or not.

It should be noted that common parts of residential 
premises are deemed to be non-domestic premises and 
fall within this section.

15.3.5 Section 5 – Emissions

This section was repealed by the Environmental 
Protection Act 1990.

15.3.6 Section 6 – General duty on 
manufacturers and suppliers

Section 6 places duties on persons in relation to both 
articles and substances for use at work.
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Anyone who designs, manufactures, imports or 
supplies any article for use at work must:

➤ ensure, so far as is reasonably practicable, that the 
article is designed and constructed so that it will be 
safe and without risk to health while it is being used 
(including setting, cleaning and maintenance)

➤ carry out tests or examinations as necessary to 
comply with these duties

➤ provide adequate information (including any revisions) 
to those supplied with the article on the safe use of 
the article (including dismantling and disposal).

Anyone who erects or installs any article for use at work 
must ensure, so far as is reasonably practicable, that the 
article is safely erected or installed.

Anyone who manufactures, imports or supplies 
substances must:

➤ ensure, so far as is reasonably practicable, that the 
substance will be safe and without risks to health at 
all times while it is being used, handled, processed, 
stored or transported by a person at work or in a 
premises covered by section 4 (above)

➤ carry out tests or examinations as necessary to 
comply with these duties

➤ provide adequate information (including any revi-
sions) to those supplied with the substance on any 
risks to health or safety posed by the substance, the 
results of any testing and information about condi-
tions necessary to ensure the safe use of the sub-
stance (including disposal).

15.3.7 Section 7 – General duty on employees

Employees are required to:

➤ take reasonable care for the health and safety of 
themselves and other persons who may be affected 
by their acts or omissions at work

➤ cooperate with their employer and others to enable 
the employer to fulfi l their duties.

15.3.8 Section 8 – Duty on all persons

No person must intentionally or recklessly interfere with 
or misuse anything provided in the interest of health, 
safety or welfare.

15.3.9 Section 9 – Charges

The employer is required not to charge employees 
for anything provided to them in compliance with the 
employers duty, e.g. fi rst aid facilities, welfare provisions, 
personal protective equipment, training, etc.

15.3.10 Enforcing authorities

Sections 10 to 28 of the HSW Act relate to the estab-
lishment, functions and powers of the enforcing authori-
ties and the introduction of subordinate regulations and 
Approved Codes of Practice.

15.3.11 Sections 10 to 14

These sections cover the establishment of the Health 
and Safety Commission (HSC) and the Health and Safety 
Executive (HSE). The HSC is responsible for both admin-
istering the HSW Act and associated regulations and for 
establishing the enforcement policy of their enforcing 
arm, the HSE.

15.3.12 Section 15

This section enables the Secretary of State to make new 
regulations for any of the general purposes covered by 
Part 1 of the HSW Act.

15.3.13 Sections 16 and 17

These sections cover the provision of practical guidance 
by the HSC on health and safety regulations in the form 
of Approved Codes of Practice (ACoPs) and the use of 
ACoPs in criminal proceedings.

15.3.14 Sections 18 and 19

These sections cover the responsibilities for enforcement 
of the HSW Act and supporting regulations by the HSE 
and the local authorities and are expanded by the Health 
and Safety (Enforcing Authority) Regulations 1989.

15.3.15 Sections 20 to 25

These sections cover the appointment and powers of 
inspectors responsible for the enforcement of the HSW 
Act and supporting regulations.

Appointed inspectors have the following general 
powers:

➤ enter any premises at any reasonable time
➤ take a constable with them if necessary
➤ take another authorised person with them and to 

take any equipment or material needed for the pur-
poses of their entry

➤ make any necessary investigations or examinations
➤ direct that premises or anything in them are left 

undisturbed
➤ take measurements, photographs and recordings as 

necessary
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➤ take samples of articles or substances
➤ require articles or substances to be dismantled and 

tested as necessary
➤ take possession of articles or substances as 

necessary
➤ require any person to give them information, to 

answer questions as necessary and to sign a decla-
ration of the truth of their answers

➤ inspect and take copies of documents
➤ require facilities and assistance as necessary to 

exercise their powers
➤ do anything else necessary to exercise their powers.

In addition to the above, appointed inspectors have the 
following specifi c powers:

➤ the power to serve enforcement notices
➤ the power to seize, destroy or render harmless any 

article or substance which the inspector believes is a 
cause of imminent danger or serious personal injury.

15.3.16 Enforcement notices

Where an inspector is of the opinion that a person is 
contravening a statutory provision, or has contravened 
a statutory provision in circumstances that make it likely 
that the contravention will continue or be repeated, 
they may serve an improvement notice requiring reme-
dial action to be taken by a specifi ed date. The inspec-
tor may give written confi rmation of the remedial action 
required in the form of a schedule attached to the notice 
but they are not required to do so.

Where an inspector is of the opinion that an activity 
being carried out or likely to be carried out involves, or 
will involve, a risk of serious personal injury, they may 
serve a prohibition notice requiring that the activity is 
suspended. The activity will be suspended either with 
immediate effect or after a specifi ed time. Again, the 
inspector may give written confi rmation of the remedial 
action required in the form of a schedule attached to the 
notice but they are not required to do so.

A person on whom a notice has been served may 
appeal to the Employment Tribunal within 21 days of 
the service date. Where an appeal is lodged against an 
improvement notice, the notice is suspended pending 
the outcome of the appeal. In the case of a prohibition 
notice, the notice will stay in force pending the appeal 
unless otherwise directed by the Employment Tribunal.

15.3.17 Sections 26 to 28

These sections cover the power of the enforcing author-
ity to indemnify their inspectors and provide detail 
regarding the obtaining and disclosure of information by 
the HSC, HSE and enforcing authorities.

15.3.18 Sections 29 to 32

These sections were repealed.

15.3.19 Section 33

This section covers offences and the penalties that 
may be imposed in criminal proceedings for breaches 
of the HSW Act and supporting regulations. Examples 
of offences and penalties for both summary conviction 
(magistrates’ court) and conviction on indictment (cases 
taken in the Crown Courts) are summarised in Table 1.

The enforcing authorities can initiate criminal 
proceedings regardless of whether any other action 
has been taken. There is no obligation placed upon 
the inspector to warn an offender of their intention to 
prosecute although in practice prosecution is often only 
used when warnings and persuasion have been ignored. 
An inspector may prosecute either an individual person 
or the employer organisation, or both.

15.3.20 Section 34

This section extends the time for bringing summary pro-
ceedings, e.g. following delays for relevant inquiries or 
inquests.

15.3.21 Section 35

This section enables the location of plant or substances 
involving a breach of relevant statutory provisions to be 
regarded as the location of the breach for the purposes 
of enforcement.

15.3.22 Section 36

Where an offence committed by one person is due to the 
act or default of another person, this section enables the 
enforcing authority to initiate criminal proceedings against 
the other person for the offence regardless of whether any 
proceedings are taken against the fi rst person.

15.3.23 Section 37

Where an offence committed by a body corporate is 
committed with the consent or connivance or is attrib-
utable to the neglect of any director, manager or simi-
lar offi cer of the body corporate, this section enables 
the enforcing authority to initiate criminal proceedings 
against both the corporate body and the individual per-
son for the offence.

15.3.24 Sections 38 and 39

Under these sections the power to initiate criminal pro-
ceedings for summary trial in England and Wales is 
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restricted to appointed inspectors, the Director of Pubic 
Prosecutions (DPP) or other persons with the consent of 
the DPP.

In Scotland, cases are initiated by the Procurator 
Fiscal.

15.3.25 Section 40

This section places the onus of proving that the stand-
ard of reasonable practicability was achieved on the 
accused. In discharging this onus of proof, the accused 
must prove their case on the balance of probabilities.

15.4 The Disability Discrimination Act 
1995

The Disability Discrimination Act 1995 (DDA) introduced 
new laws aimed at ending the discrimination that many 
disabled people face.

The DDA defi nes disability, and identifi es who is 
protected under it. The defi nition is broad: ‘a physical 
or mental impairment which has a substantial and long-
term adverse effect on a person’s ability to carry out 
normal day-to-day activities’.

The DDA makes it unlawful to treat a disabled 
person less favourably than others for a disability-related 

reason in relation to the disposal or management of 
residential, commercial and other premises, unless that 
treatment can be justifi ed under the Act.

Part III of the Act introduced specifi c duties on 
organisations that provide services; these duties were 
introduced in three phases:

➤ from December 1996, it became unlawful for serv-
ice providers to refuse to serve a disabled person, 
offer a lower standard of service or provide a service 
on worse terms to a disabled person for a reason 
related to his/her disability

➤ from October 1999, service providers have had to 
make reasonable adjustments for disabled people in 
the way they provide their services

➤ from October 2004, service providers have to make 
reasonable adjustments in relation to the physical 
features of their premises to overcome physical bar-
riers to access.

From October 2004, where a physical feature (i.e. any-
thing on the premises arising from a building’s design or 
construction or the approach to, exit from or access to 
such a building; fi xtures, fi ttings, furnishings, equipment 
or materials and any other physical element or quality of 
land in the premises) makes it impossible or diffi cult for 
disabled customers to make use of a service offered to 

Offence Summary conviction Conviction on indictment

HSW Act s 33(1A):
• breach of HSW Act s 2, 3, 4 or 6. £20 000 maximum fi ne Unspecifi ed fi ne

HSW Act s 33(2):
•  preventing someone from appearing before an inspector  £5000 maximum fi ne Summary offence only
  or from answering any questions from an inspector
• obstructing an inspector
• impersonating an inspector.

HSW Act s 33(2A):
• failing to comply with an enforcement notice or court order. £20 000 maximum fi ne and/or up  Unspecifi ed fi ne and/or up to
 to 6 months’ imprisonment 2 years’ imprisonment

HSW Act s 33(3):
• breach of HSW Act s 7, 8 or 9 £5000 maximum fi ne Unspecifi ed fi ne
• breach of regulations made under HSW s 15
• making false statements or entries
• using or possessing a document with intent to deceive.

HSW Act s 33(4):
• operating without or contravening the terms or  £5000 maximum fi ne Unspecifi ed fi ne and/or up to 
  conditions of a licence when one is required  2 years’ imprisonment
•  acquiring or attempting to acquire, possessing or using an 

explosive article or substance in contravention of relevant 
statutory provisions.

Table 15.1 Offences and penalties
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the public, service providers will have to take measures, 
where reasonable, to:

➤ remove the feature, or
➤ alter it so that it no longer has that effect, or
➤ provide a reasonable means of avoiding the 

feature, or
➤ provide a reasonable alternative method of making 

the service available to disabled people.

15.5 The Disability Discrimination Act 
2005

This Act builds on and extends the Disability 
Discrimination Act 1995.

15.5.1 New provisions

The DDA 2005 addresses the limitations of the initial leg-
islation by extending disabled people’s rights in respect 
of premises that are let or to be let, and commonhold 
premises.

From 4 December 2006, landlords and managers of 
let premises and premises that are to let will be required 
to make reasonable adjustments for disabled people.

Under the duties, provided certain conditions are 
met, landlords and managers of premises which are to 
let, or of premises which have already been let, must 
make reasonable adjustments, and a failure to do so will 
be unlawful unless it can be justifi ed under the Act.

These new duties of reasonable adjustment do not 
apply to:

➤ prospective lettings where landlords let their only 
or principal home and do not use the services of an 
estate agent to arrange the letting; or

➤ a letting where the landlord lets their only or princi-
pal home and does not use a professional manage-
ment agent to manage the letting; or

➤ certain small dwellings, for example where a land-
lord or manager lives on the premises and there is 
not normally residential accommodation on the 
premises for more than six persons.

15.5.2 Commonhold

The duty of reasonable adjustment also applies to 
common hold. This is a system of freehold ownership for 
blocks of fl ats, shops, offi ces and other multiple occu-
pation premises in England and Wales. A commonhold 
is made up of individual freehold properties which are 
known as commonhold units.

15.6 The Environmental Protection Act 
1990

The central theme of the Environmental Protection Act 
1990 (EPA) is to integrate all forms of pollution control.

The EPA is divided into nine parts:

1. Integrated Pollution Control and Air Pollution Con-
trol by Local Authorities

2. Waste on Land
3. Statutory Nuisance and Clean Air
4. Litter Control
5. Amendment to the Radioactive Substances Act 1960
6. Genetically Modifi ed Organisms
7. Nature Conservation in Great Britain
8. Miscellaneous Provisions
9. General Provisions.

This summary concentrates on key parts of Parts 1 and 
2 of the EPA.

15.6.1 Defi nitions

The EPA defi nes the following:

➤ The environment – consists of all, or any, of the fol-
lowing media, namely, the air, water and land; and 
the medium of air includes the air within buildings 
and the air within other natural or man-made struc-
tures above or below ground.

➤ Pollution of the environment – means pollution of the 
environment due to the release (into any environmen-
tal medium) from any process of substances which 
are capable of causing harm to man or any other liv-
ing organisms supported by the environment.

➤ Harm – means harm to the health of living organisms 
or other interference with the ecological systems 
of which they form part and, in the case of man, 
includes an offence caused to any of his senses or 
harm to his property; and ‘harmless’ has a corre-
sponding meaning.

➤ Controlled waste – means household, industrial and 
commercial waste or any such waste.

➤ Special waste – means controlled waste that is so 
hazardous that it can only be disposed of using spe-
cial procedures.

15.6.2 Part 1: Integrated pollution control (IPC)

Processes and substances covered by the EPA are listed 
in the Environmental Protection (Prescribed Processes 
and Substances) Regulations 1991, as amended. 
Those classifi ed as Part A processes are regulated by 
the Environment Agency under a system of integrated 
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pollution control (IPC), and those listed as Part B are 
regulated by the relevant local authority (LA).

This system is slowly being replaced by one of 
integrated pollution prevention and control (IPPC). IPPC 
regulation will cover installations currently regulated 
under the existing IPC and LA systems but will extend 
integrated control to many more industrial companies 
and will regulate the installation rather than the process.

Operators of the most potentially environmentally 
polluting processes (Part A processes) have to apply 
for authorisation from the Environment Agency prior to 
operating the process and under the system of integrated 
pollution control (IPC) they must consider the total 
environmental impact of all releases to air, water and land 
in their application. The operator must advertise their 
application and the details are held in a public register 
which is available for the public to inspect. Exclusions 
from this public register may only be granted on grounds 
of commercial confi dentiality or national security.

In granting a licence to operate Part A processes, 
the Environment Agency must include conditions to 
ensure that:

➤ The ‘best available techniques not entailing exces-
sive costs’ (BATNEEC) are used

➤ If a process involves release into more than one 
medium (e.g. air and water), the operator uses the 
‘best practicable environmental option’ (BPEO) to 
achieve the best overall environmental solution

➤ The operator complies with any directions given by 
the Secretary of State for the Environment or other 
applicable requirements or standards.

BATNEEC – best environmental technique not 
entailing excessive cost
BATNEEC strikes a balance between the best available 
technology and management techniques with what the 
industry sector can generally afford. In reducing emis-
sions to the lowest practicable level, account will be 
taken of local conditions and circumstances, both of the 
process and the environment.

The ‘BAT’ refers to:

➤ Best – the most effective in ‘preventing, minimising 
or rendering harmless polluting emissions’

➤ Available – does not necessarily imply that the 
technology is in general use but that it is generally 
accessible

➤ Techniques – refers both to technology or the pro-
cess and how it is operated.

The concept of ‘BAT’ consists not just of the technol-
ogy but the whole process and includes matters such 
as staff numbers, working methods, training, supervision 
and the manner of operating the process.

BATNEEC is usually expressed as emission limits for 
the particular substances released by a process.

Best practicable environmental option
The Royal Commission on Environmental Pollution 
states that the aim of ‘BPEO’ is:

To fi nd the optimum combination of avail-
able methods of disposal so as to limit dam-
age to the environment to the greatest extent 
achievable for a reasonable and acceptable 
total combined cost to industry and the pub-
lic purse.

Operators are required to monitor their emissions and 
report these to their relevant enforcing authority (EA) on 
an annual basis. If the EA believes that the operator is 
breaching their conditions of authorisation, they may 
serve enforcement notices to:

➤ Revoke the authorisation
➤ Specify steps that must be taken with a time limit for 

compliance
➤ Prohibit the process.

Ultimately, the EA may initiate criminal proceedings for 
a breach of the EPA with a maximum fi ne of £20 000 for 
summary cases and an unspecifi ed fi ne and/or up to two 
years’ imprisonment for indictable cases.

In a similar way to the HSW Act, the onus of proving 
that BATNEEC and BPEO are achieved rests with the 
accused.

15.6.3 Part 2: Waste on land

The EPA replaced previous controls in the Control of 
Pollution Act 1974. It introduced changes in both the 
waste management licensing system and the bodies 
responsible for waste regulation and disposal. Local 
authorities remain the key enforcement bodies, but with 
extra demands on the waste disposal industry and all 
producers or handlers of waste.

It is not possible for a producer of waste to rid 
themselves of it simply by handing it over to another. 
Anybody who carries, keeps, treats, or disposes of 
waste, or who acts as a third party and arranges matters 
such as imports or disposal must satisfy a ‘duty of care’.

This requires the duty holder to take all reasonable 
steps to keep waste safe. If waste is given to someone 
else, the duty holder must ensure that they are authorised 
to take it and can transport, recycle or dispose of it safely.

The duty of care does not apply to domestic 
householders unless the waste is from somewhere else, 
e.g. the householder’s workplace or someone else’s 
premises.
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Duty holders are required to:

➤ Stop waste escaping from their control and store it 
safely and securely to prevent pollution or harm

➤ Keep waste in a suitable container – loose waste on 
a lorry or in a skip should be covered

➤ If waste is given to someone else, the duty holder 
must check that this person is authorised to take 
the waste – see below

➤ Where waste is transferred to someone else, the 
duty holder must describe the waste in writing and 
complete, sign and retain a copy of a transfer note 
for the waste.

Authorised persons to whom waste is transferred must:

➤ Ensure they are authorised to take the waste
➤ Ensure they obtain a written description of the waste
➤ Complete and retain a copy of a transfer note for the 

waste.

Authority for handling waste
The following are example of persons who may be 
authorised to handle waste:

➤ Council waste collectors – the duty holder does not 
have to do any checks but if they are not a house-
holder, they will still need to complete a transfer note

➤ Registered waste carriers – carriers who are regis-
tered with the Environment Agency. Details of their 
authorisation will be on their carrier’s certifi cate of 
registration

➤ Exempt waste carriers – charities and voluntary 
organisations may be exempted by the Environment 
Agency

➤ Holders of waste management licences – the licence 
will specify what waste the holder is licensed to 
handle

➤ Exempted businesses – the Environment Agency 
may grant exemptions to certain businesses, e.g. 
those recycling scrap metal

➤ Authorised waste transporters – persons authorised 
to receive waste for transport only.

Authorised waste handlers must be licensed by the 
Environment Agency and their licence will specify the 
conditions that they must take to ensure that their activi-
ties do not cause pollution of the environment, harm to 
health or serious detriment to local amenities.

In submitting an application for a licence to handle 
waste, the applicant must submit a formal application 
and prepare a working plan describing how the licensee 
intends to prepare, develop, operate and restore 
(where relevant) the site or plant. The submission of a 

comprehensive working plan may help to prevent delay 
in granting the licence and could also lead to less 
restrictive conditions being imposed.

During consideration of licence applications, the 
application form will be put on the public register although 
this may be restricted on grounds of commercial confi den-
tiality. The Environment Agency must also be satisfi ed that 
the applicant is a ‘fi t and proper person’ in that:

➤ They have made adequate fi nancial provision to 
cover licence obligations

➤ A technically competent person will be managing 
the licensed activity.

The Environment Agency will also consider whether 
there have been any previous convictions for relevant 
offences. Once a licence is issued, the licensee must 
comply with the licence conditions at all times and the 
Environment Agency will make visits to check this.

15.7 The Fire and Rescue Service Act 
2004 (FRSA)

The FRSA applies to England and Wales only, with the 
exception of the provisions relating to pensions. For the 
main part, the Act does not extend to Northern Ireland. 
Both Scotland and Ireland have their own similar Acts.

The FRSA repeals the previous legislation, which 
had been in force since 1947. The purpose of the Act 
was to modernise the structure and responsibilities 
of local authority Fire and Rescue Services. The Act is 
divided into the following parts:

Part 1 – Fire and rescue authorities (sections 1 to 
5): determines which body is the fi re and rescue author-
ity for an area, and provides for the combination of two 
or more fi re and rescue authorities by order. Fire and 
rescue authorities may be metropolitan administrations 
or regional or county local governments.

Part 2 – Functions of fi re and rescue authorities 
(sections 6 to 20): sets out the duties and powers of fi re 
and rescue authorities.

Part 3 – Administration (sections 21 to 31): 
provides for the preparation of a Fire and Rescue 
National Framework setting out the strategic priorities 
of the Fire and Rescue Service, and for the supervision 
of fi re and rescue authorities. It makes supplementary 
provision for the Secretary of State to provide equipment 
and training centres for fi re and rescue authorities.

Part 4 – Employment (sections 32 to 37): covers 
employment by fi re and rescue authorities, including the 
creation of negotiating bodies to determine the terms 
and conditions of employees, and pension schemes.

Part 5 – Water supply (sections 38 to 43): places 
duties on fi re and rescue authorities and water 
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undertakers to ensure an adequate supply of water for 
fi re fi ghting activities.

Part 6 – Supplementary (sections 44 to 54 and 
Schedules 1 and 2): details the powers of fi re and 
rescue authority employees to undertake rescue work 
and investigations, as well as a number of consequen-
tial provisions and repeals, including the abolition of the 
Central Fire Brigades Advisory Council.

Part 7 – General (sections 55 to 64): makes general 
provision in relation to pre-commencement consultation, 
interpretation, statutory instruments, territorial extent, etc.

Core functions of Fire and Rescue Services – 
Sections 6–12 detail the functions of the Fire and Rescue 
Service authorities.

15.7.1 Section 6: Fire safety

For the fi rst time in the history of the fi re service in 
the UK this section imposes a duty onto fi re and res-
cue authorities to conduct fi re safety activities in the 
community.

15.7.2 Sections 7 and 8: Fires and road traffi c 
accidents

Section 7 imposes a duty on fi re and rescue authorities 
to provide arrangements for fi ghting fi res and protecting 
life and property from fi res within its area. Authorities are 
required to:

➤ Provide suffi cient personnel, services and equip-
ment to deal with all normal circumstances

➤ Ensure adequate training
➤ Have arrangements to receive and respond to calls 

for help
➤ Obtain information which it needs to carry out its 

functions.

Section 8 places a duty on fi re and rescue authorities 
to make provision for rescuing persons from road traf-
fi c accidents and for dealing with the aftermath of such 
accidents.

Under sections 7 and 8 fi re and rescue authorities 
must seek to mitigate the damage, or potential damage, 
to property in exercising their statutory functions. As 
a consequence, the actions a fi re and rescue author-
ity must take in responding to an incident which could 
damage property must be proportionate to the incident 
and the risk to life.

15.7.3 Section 9: Emergencies

An ‘emergency’ is defi ned as an event or situation that 
causes or is likely to cause:

➤ One or more individuals to die, be seriously injured 
or become seriously ill or

➤ Serious harm to the environment (including the life 
and health of plants and animals).

This section empowers the Secretary of State, by order 
following consultation, to place a duty on fi re and rescue 
authorities to respond to other, specifi c types of emer-
gency, as defi ned by order, such as fl ooding and terror-
ist incidents. The order to respond can be outside the 
geographic area which is the responsibility of any par-
ticular authority.

Under this section the Secretary of State may also 
direct fi re and rescue authorities as to how they should 
plan, equip for and respond to such emergencies.

15.7.4 Sections 11 and 12: Power to respond to 
other eventualities; and other services

Section 11 allows fi re and rescue authorities the dis-
cretion to equip and respond to events beyond its core 
functions provided for elsewhere in the Act. A fi re and 
rescue authority will be free to act where it believes there 
is a risk to life or the environment. This would allow, for 
example, a fi re and rescue authority to engage in spe-
cialist activities such as rope rescue.

Section 12 allows fi re and rescue authorities the 
power to use its equipment or personnel for any purpose 
it believes appropriate and wherever it so chooses. 
For example, a fi re and rescue authority may agree 
to help pump out a swimming pool as a service to its 
community.

15.7.5 Section 19: Charging

Section 19 allows the Secretary of State to issue an 
order allowing authorities to charge for their services (for 
example, pumping out a swimming pool or attending a 
premises as a result of a false fi re alarm). Fire and res-
cue authorities are not able to charge for extinguishing 
fi res or protecting life and property in the event of fi res, 
except in respect of incidents at sea or under the sea. 
There is also an exemption for charging for emergency 
medical assistance.

15.7.6 Section 38: Duty to secure water 
supply, etc.

Fire and rescue authorities have a duty to take all rea-
sonable measures to ensure the adequate supply of 
water for use in the event of fi re.

This section allows an authority to use any suitable 
supply of water, whether provided by a water undertaker 
or any other person. Any charges that may be made by 
the owner of the water are limited by the Water Industry 
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Act 1991, which expressly forbids charging by a water 
undertaker in respect of: water taken for the purpose of 
extinguishing fi res or for any other emergency purposes; 
water taken for testing apparatus used for extinguishing 
fi res; or for fi re fi ghting training.

15.7.7 Section 40: Emergency supply by water 
undertaker

This section places an obligation on a water undertaker 
to take all necessary steps to increase supply and pres-
sure of water for the purpose of extinguishing a fi re, 
if requested to do so by a fi re and rescue authority. A 
water undertaker may shut off water from the mains and 
pipes in any area to enable it to comply with a request to 
increase supply and water pressure. The fi re and rescue 
authority is excluded from liability for anything done by a 
water undertaker in complying with its obligations.

15.7.8 Section 42: Fire hydrants

It an offence for any person to use a fi re hydrant other 
than for the purpose of fi re fi ghting or any other purpose 
of a fi re and rescue authority; or other than for any pur-
pose authorised by the water undertaker or other person 
to whom the hydrant belongs.

It is also an offence for anyone to damage or obstruct 
a fi re hydrant.

15.7.9 Section 43: Notice of works affecting 
water supply and fi re hydrants

This section places a duty on any person proposing 
to carry out any work relating to the provision of water 
to any part of the area of a fi re and rescue authority to 
give at least six weeks’ written notice to the authority. A 
person proposing to carry out any works affecting a fi re 
hydrant is required to give at least seven days’ notice in 
writing.

15.7.10 Section 44: Powers of fi re fi ghters, etc. in 
an emergency, etc.

This section of the Act gives certain powers to an 
employee of the fi re and rescue authority (provided that 
they are authorised in writing) to deal with emergencies; 
specifi cally an authorised employee may do anything he 
reasonably believes to be necessary:

➤ If he believes a fi re may have broken out (or to be 
about to break out), for the purpose of extinguishing 
or preventing the fi re or protecting life or property 
and preventing or limiting damage to property

➤ If he believes a road traffi c accident to have 
occurred, for the purpose of rescuing people or 

protecting them from serious harm and preventing 
or limiting damage to property

➤ If he believes an emergency of another kind to have 
occurred, for the purpose of discharging any func-
tion conferred on the fi re and rescue authority in 
relation to the emergency and preventing or limiting 
damage to property.

In addition to the general power to ‘do anything’ an 
authorised employee has got specifi c powers to:

➤ Enter premises or a place, by force if necessary, 
without the consent of the owner or occupier of the 
premises or place

➤ Move or break into a vehicle without the consent of 
its owner

➤ Close a highway
➤ Stop and regulate traffi c
➤ Restrict the access of persons to premises or a 

place.

It is an offence to obstruct or interfere with an authorised 
offi cer of a fi re and rescue authority without reasonable 
cause. A person guilty of an offence is liable on sum-
mary conviction to a fi ne not exceeding level 3 on the 
standard scale.

15.7.11 Section 45: Obtaining information and 
investigating fi res

An authorised offi cer may at any reasonable time enter 
premises:

➤ For the purpose of obtaining information
➤ If there has been a fi re in the premises, for the pur-

pose of investigating what caused the fi re or why it 
progressed as it did.

An authorised offi cer may not enter premises by force, 
or demand admission to premises occupied as a private 
dwelling unless 24 hours’ notice has been given to the 
occupier of the dwelling.

If an authorised offi cer considers it necessary to 
enter premises and is unable to do so, without using 
force he may apply to a justice of the peace for a 
warrant authorising entry to the premises by force at any 
reasonable time.

15.7.12 Section 46: Supplementary powers of an 
authorised offi cer

In addition to the powers of entry, an authorised offi cer 
has the power to:

➤ Take with him any other persons, and any equip-
ment, that he considers necessary
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➤ Require any person present on the premises to pro-
vide him with any facilities, information, documents 
or records, or other assistance, that he may reason-
ably request

➤ Inspect and copy any documents or records on the 
premises or remove them from the premises

➤ Carry out any inspections, measurements and tests 
in relation to the premises, or to an article or sub-
stance found on the premises, that he considers 
necessary

➤ Take samples of an article or substance found on 
the premises, but not so as to destroy it or damage 
it unless it is necessary to do so for the purpose of 
the investigation

➤ Dismantle an article found on the premises, but 
not so as to destroy it or damage it unless it is 
necessary to do so for the purpose of the 
investigation

➤ Take possession of an article or substance found on 
the premises and detain it for as long as is neces-
sary for any of these purposes:

 ➤  To examine it and do anything he has power to 
do under paragraph (c) or (e)

 ➤  To ensure that it is not tampered with before his 
examination of it is completed

 ➤  To ensure that it is available for use as evidence 
in proceedings for an offence relevant to the 
investigation

➤ Require a person present on the premises to provide 
him with any facilities, information, documents or 
records, or other assistance, that he may reasonably 
request.

It is an offence to obstruct or fail to comply with any 
requirement made by an authorised offi cer while exer-
cising his powers.

15.7.13 Section 49: False alarms of fi re

This section provides that a person who knowingly gives 
or causes someone else to give a false alarm of fi re to a 
person acting on behalf of a fi re and rescue authority is 
liable to a maximum level 4 fi ne, prison sentence of 51 
weeks, or both.

15.8 The Occupiers’ Liability Acts 1957 
and 1984

An occupier of premises (the person who has control over 
the premises, venue or site) owes a duty of care to all 
their lawful visitors to ensure that they will be reasonably 

safe using the premises for the purpose for which they 
are invited or permitted by the occupier.

This duty does not impose an obligation in respect 
of risks willingly accepted by the visitor if adequate 
steps are taken by the occupier to enable the visitor 
to be reasonably safe and they warn the visitor of any 
remaining risks.

The occupier must be prepared for the fact 
that children are less careful than adults and what may 
be an adequate warning to an adult may not be so for a 
child.

The 1984 Act extends the duty of care owed by the 
occupier to unlawful visitors or trespassers where:

➤ The occupier knows there is a risk because of the 
state of the premises and

➤ They have reasonable grounds to know the unlawful 
visitor will be on the premises and

➤ The risk to the unlawful visitor is one that the occu-
pier could reasonably be expected to provide some 
protection against.

15.9 The Employers’ Liability 
(Compulsory Insurance) Act 1969

The aim of the Employers’ Liability (Compulsory Insurance) 
Act 1969 (ELCI), and the supporting Employers’ Liability 
(Compulsory Insurance) Regulations 1998, is to ensure 
that employers have at least a minimum level of insurance 
cover against civil liability claims made by their:

➤ Employees for injuries sustained at work and
➤ Employees and former employees who may become 

ill as a result of their work.

ELCI applies to every employer, other than those listed 
under schedule 2 who are exempted, for example:

➤ Most public organisations including government 
departments, local authorities, police authorities and 
nationalised industries

➤ Health service bodies including National Health 
Service Trusts, Health Authorities, Primary Care 
Trusts and Scottish Health Boards

➤ Other public funded organisations such as 
passenger transport and magistrates’ court 
committees

➤ Family businesses, i.e. if employees are closely related 
to the employer (as husband, wife, father, mother, 
grandparents, children, siblings or half-siblings). 
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Incorporated limited companies of this nature are not 
exempt.

15.9.1 Requirements

Employers must have employer liability insurance for all 
people they employ (including people normally regarded 
as self-employed) as summarised below:

15.10 Water Resources Act 1991 (as 
amended by the Environment Act 
1995)

Water Resources Act – this legislation is in place to 
control discharge to watercourses to avoid pollution. 
Responsibility for discharges lies with the Environment 
Agency. It is an offence to cause or knowingly permit:

➤ Any poisonous, noxious or polluting matter, or any 
solid waste matter, to enter any controlled waters 
i.e. tidal, coastal, lakes, ponds and ground waters.

➤ Any matter other than trade or sewage effl uent to be 
discharged from a sewer in contravention of a rel-
evant prohibition

➤ Any trade or sewage effl uent to be discharged into 
controlled waters or, through a pipe, into the sea

➤ Any trade or sewage effl uent to be discharged onto 
land or into a pond in contravention of a relevant 
prohibition

➤ Any matter to enter inland waters so as to cause or 
aggravate pollution by impeding the fl ow.

Water Resources Act – discharge to watercourses 
can only be made with the consent of the Environment 
Agency.

The Environment Agency has the power to issue 
‘work notices’ requiring those responsible for water 
pollution to carry out works in order to dispose of pollut-
ing matter or clean up polluted watercourses. This notice 
can be issued if pollution is likely to arise.

Enforcement notices may also be served if a company 
is failing to comply with their consent conditions.

Discharges to surface waters – in order 
to discharge to watercourses, consent from the 
Environment Agency is required. Disposal of new 
discharges by this route is usually subject to tight 
controls and is therefore not the usually favoured option. 
It is likely that disposal of effl uent by this route will 
require treatment to strict limits.

15.11 The Building Regulations 2000

The Secretary of State is empowered by the Building 
Act 1984 to approve and issue documents contain-
ing practical guidance with respect to the requirements 
contained in these regulations. The Building Regulations 
2000 (SI 2000/2531) issued under the Building Act came 
into force on 1 January 2001 and replaced the Building 
Regulations 1991 (SI 1991/2768) and consolidated a 
number of revisions and amendments.

Employer liability insurance will normally be required 
for volunteers although not in the case of:

➤ Students working unpaid
➤ People taking part in youth or adult training schemes
➤ School students on a work experience programme.

The employer must display a copy of their current certifi -
cate of insurance where their employees can easily read 
it and retain copies of expired certifi cates for at least 
40 years from expiry (applies to policies in force from 
31 December 1998 onwards).

Expired certifi cates may be stored electronically 
but they must be made available to health and safety 
inspectors if requested.

Failure to have employer liability insurance may 
result in:

➤ A fi ne of £2500 for any day which the employer is 
without suitable insurance

➤ A fi ne of £1000 for failing to display the certifi cate of 
insurance or for failing to make the certifi cate avail-
able on request.

Employer liability  Employer liability
insurance required insurance not required

• The employer deducts  • The people do not work
  National Insurance and    exclusively for the 
  income tax from the    employer
  money paid to the people
• The employer has control  • The people supply most 
  over where and when the    of the equipment and 
  people work   materials for the job
• The employer supplies   themselves
  most materials and • The people are clearly in
  equipment for the people   business for personal 
   to use   benefi t
• The employer has a right to  • The people can employ 
  profi t made by the people   a substitute where they 
• The employer requires the   are unable to do the 
  person to deliver the   work themselves
  service personally and • The employer does not
  does not allow them to   deduct national 
  employ a substitute if they   insurance or income tax
  are unable to do the work   from the money paid.
• The employer treats the 
  person in the same way 
  as other employees.
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15.11.1 Regulation 3 – The meaning of building 
work

The building regulations defi ne building work as the erec-
tion or extension of any building or its services. The defi ni-
tion includes alterations to buildings if the alteration affects 
the structure, the means of warning and escape, internal 
fi re spread, external fi re spread access and facilities for the 
Fire Service and access and facilities for disabled people.

15.11.2 Regulations 12–17 – Procedural steps

These sections prescribe the procedural steps that are 
required when building work is being planned; those 
conducting building work must notify the local planning 
authority and may do so either by using a brief planning 
notice or by submitting full plans for approval. Once 
the building work is completed in accordance with the 
requirements of the regulations, the local authority must 
issue a completion certifi cate.

15.11.3 Schedule to the Building Regulations

The Schedule to the Building Regulations details a 
number of functional requirements that any building must 
satisfy. The schedule is divided into a number of parts.

PART A Stability – this part deals with the stabil-
ity of the building and has three separate functional 
requirements:

A1 requires that any building must be designed 
and constructed so that it can withstand its own weight 
(deadload), the weight of any contents (imposed load) 
or any loads imposed by the wind, safely and without 
defl ecting.

A2 requires that the stability of any part of the 
building is not impaired by the swelling, shrinkage or 
freezing of the subsoil; or land slip or subsidence.

A3 In the event of an accident buildings of fi ve or 
more storeys will not suffer collapse that is dispropor-
tionate to its cause.

PART B Fire safety – this part deals with the fi re 
safety of the building from fi re and has fi ve separate 
functional requirements:

B1 Means of warning and escape – buildings must 
be designed and constructed so that there are appropriate 
provisions for the early warning of fi re, and appropriate 
means of escape in case of fi re from the building to a 
place of safety.

B2 Internal fi re spread (linings) – buildings must 
be designed and constructed to inhibit the spread of 
fi re via the internal linings. All partitions, walls, ceilings 
or other internal structures must adequately resist 
the spread of fl ame over their surfaces; and if they are 
ignited, have a rate of heat release which is reasonable 
in the circumstances.

B3 Internal fi re spread (structure) – the building 
shall be designed and constructed so that, in the 
event of fi re, its stability will be maintained for a reason-
able period. In particular, walls common to two or 
more buildings must resist the spread of fi re.

To inhibit the spread of fi re all buildings must be 
subdivided with fi re resisting construction appropriate to 
the size and intended use of the building.

In addition, all buildings must be protected against 
unseen spread of fi re and smoke within concealed 
spaces in its structure and fabric is inhibited.

B4 External fi re spread – the external walls of 
buildings must adequately resist the spread of fi re over 
the walls and from one building to another, and roofs of 
buildings must adequately resist the spread of fi re over 
the roof and from one building to another.

B5 Access and facilities for the fi re service – 
buildings must be designed and constructed so as 
to provide reasonable facilities to assist fi re fi ghters 
in the protection of life and to enable fi re appliances 
to gain access to the building. It should be noted that 
the subsequent amendments that came into effect in 
April 2007 split the Approved Documents-B into two 
volumes: one that relates to Dwelling houses (Volume 1) 
and one that relates to Buildings other than Dwelling 
houses (Volume 2).

PART C Site preparation and resistance to 
moisture – this part of the Building Regulations details the 
functional requirements relating to the ground conditions 
of the building site. There are four requirements:

C1 Preparation of site – the ground to be covered 
by the building shall be reasonably free from vegetable 
matter.

C2 Dangerous and offensive substances – 
reasonable precautions shall be taken to avoid danger 
to health and safety caused by substances found on or 
in the ground to be covered by the building.

C3 Subsoil drainage – adequate subsoil drainage 
shall be provided to avoid the passage of the ground 
moisture to the interior of the building and/or any 
damage to the fabric of the building.

C4 Resistance to weather and ground moisture – 
the walls, fl oors and roof of the building shall adequately 
resist the passage of moisture to the inside of the 
building.

PART D Toxic substances
D1 Cavity insulation – if insulating material is 

inserted into a cavity wall reasonable precautions shall 
be taken to prevent the subsequent permeation of any 
toxic fumes from that material into any part of the building 
occupied by people.

PART E Resistance to the passage of sound
E1–E3 Airborne and impact sound – the three 

requirements for Part E require that walls, fl oors and 
stairs that separate a dwelling from another building 
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or part of a building not used for dwelling must have 
reasonable resistance to the transmission of airborne 
and impact sound.

PART F Ventilation
F1–F2 Ventilation – require adequate ventilation 

from buildings and roofs.
PART G Hygiene
G1–G3 – require adequate sanitary conveniences 

and washing facilities, bathrooms and hot water storage 
arrangements.

PART H Drainage and waste disposal
H1–H3 – require that buildings are designed and 

constructed to have adequate rainwater and foul water 
waste disposal and solid waste storage.

PART J, K and L – deal respectively with heat 
producing appliances, protection, falling and collision 
with vehicles and the conversion of fuel and power.

PART M Access for disabled people
M1 Defi nition – the functional requirements for 

providing access for disabled people apply to persons 
who have an impairment which limits their ability to walk 
or which requires them to use a wheelchair for mobility, 
or impaired hearing or sight.

M2 Access and use – requires that reason-
able access must be made for disabled people to gain 
access and use a building.

M3 Sanitary conveniences – requires that 
reasonable provision for sanitary conveniences shall 
be made in either the entrance storey or principal 
storey. In addition, if sanitary conveniences are provided 
in any building which is not a dwelling, reasonable 
provision shall be made for disabled people.

M4 Audience or spectator seating – if the building 
contains audience or spectator seating, reasonable 
provision shall be made to accommodate disabled 
people.

PART N Glazing – safety in relation to impact, 
opening and cleaning

N1 Protection against impact – glazing, with which 
people are likely to come into contact while moving in or 
about the building, must break in a way which is unlikely 
to cause injury; or resist impact without breaking; or be 
shielded or protected from impact.

N2 Manifestation of glazing – glazing, with which 
people are likely to come into contact while moving in 
or about the building, must incorporate features which 
make it apparent.

N3 Safe opening and closing of windows, etc. – 
windows, skylights and ventilators which can be opened 
by people in or about the building shall be so constructed 
or equipped that they may be opened, closed or adjusted 
safely.

N4 Safe access for cleaning windows, etc. – 
provision must be made for any windows, skylights, or 
any other glazing to be safely accessible for cleaning.

15.12 The Chemicals (Hazardous 
Information and Packaging for 
Supply) Regulations 2002

The aim of the Chemicals (Hazardous Information and 
Packaging for Supply) Regulations 2002 (CHIP) is to 
ensure that recipients who are supplied with chemicals 
receive information they need to protect themselves, 
other persons and the environment from risks the chem-
icals may pose.

CHIP is supported by the Approved Classifi cation 
and Labelling Guide (APLG) which details the rules 
for classifi cation and the Approved Supply List 
(ASL) which lists chemicals that have already been 
classifi ed.

CHIP applies to most chemicals although there 
are exceptions detailed in regulation 3. This includes 
cosmetics and medicines which have their own 
regulations.

15.12.1 CHIP terminology

The following table below outlines some terms used 
throughout CHIP:

Category of  A description of hazard type from 
danger Schedule 1, e.g. explosive, corrosive

Classifi cation The identifi cation of the chemical hazard
 by assigning a category of danger from
  Schedule 1 and risk phrases from the 

APLG

Risk phrase A standard phrase giving simple
(R-phrase)  information about the chemical risks in 

normal use

Safety phrase A standard phrase giving advice on
(S-phrase) appropriate precautions when using a
 chemical

Substance A chemical element or one of its 
 compounds including any impurities

Preparation A mixture of substances

Chemical A generic term for substances and 
 preparations

Dangerous  A substance listed in the APLG or, 
substance if not listed, one which is in one or 
 more of the categories of danger 
 specifi ed in Schedule 1

Tactile warning  A small raised triangle applied to a 
devices (TWDs) package to alert visually impaired people
 to the fact that they are handling the 
 container of a dangerous chemical
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5.12.2 Summary of requirements

Suppliers must:

➤ Identify the chemical hazards, e.g. fl ammability, 
toxicity (classifi cation)

➤ Package the chemical safely and
➤ Pass on this information to the recipient together 

with advice on the safe use, handling, storage, trans-
port and disposal of the chemical. This is usually 
done by means of labelling on the packaging and 
the provision of a material safety data sheet (MSDS).

The above are known as the ‘supply’ requirements 
where ‘supply’ is defi ned as making a chemical avail-
able to another person. The term ‘supplier’ should be 
construed accordingly and will include manufacturers, 
importers, wholesalers and retailers of chemicals.

15.12.3 Classifi cation – regulation 4

This regulation prohibits persons from supplying a 
dangerous substance unless it has been classifi ed in 
accordance with CHIP. Most commonly used danger-
ous substances have already been classifi ed and will 
be listed in the ASL. Where the substance has not been 
classifi ed, the supplier must decide what kind of hazard-
ous properties the chemical has and explain these by 
assigning the appropriate ‘Risk phrase(s)’ as detailed in 
the ACLG.

15.12.4 Packaging – regulations 7 and 11

Suppliers must not supply dangerous substances unless 
they are packaged and:

➤ The receptacle containing the substance is designed 
and constructed so that the contents cannot escape

➤ The package and fastenings are not susceptible to 
adverse attack by the contents or liable to form dan-
gerous compounds with the contents

➤ The package and fastenings are strong and solid 
to ensure that they will not loosen and will meet the 
normal stresses and strains of handling

➤ Any replaceable fastenings are designed so that the 
receptacle can be repeatedly fastened without the 
contents escaping.

Where dangerous substances are supplied to the general 
public, regulation 11 extends the above requirements for 
listed substances to include the fi tting of child resistant 
fastenings, tactile warning devices (e.g. a raised triangle 
on the package) and other consumer protection devices.

15.12.5 Information and labelling – regulations 5, 
6, 8, 9 and 10

Suppliers are required to provide the recipient of dan-
gerous substances with a safety data sheet containing 
information detailed under the 16 headings listed below:

Child resistant  A closure which meets standards
fastenings  intended to protect young children from
(CRFs)  accessing the hazardous contents of a 

package

Chain of supply The successive ownership of a chemical 
 as it passes from the manufacturer to the 
 ultimate user

The information must be in English and the safety 
data sheet must be kept up to date. Where any revisions 
are made, the word ‘Revision’ must be marked on the 
data sheet and every person who has been supplied 
with the substance within the preceding 12 months must 
be provided with the revised safety data sheet.

Where dangerous substances are supplied to 
members of the public, e.g. from retail premises, the 
supplier is not required to provide a safety data sheet 
although they must still provide suffi cient information 
to enable the user to take the necessary measures as 
regards health and safety.

The supplier must also ensure that receptacles 
containing dangerous substances are labelled with key 
information including the supplier contact details, the 

Headings for safety data sheets (CHIP Schedule 4)

1. Identifi cation of the   9. Physical and
 substance and company  chemical properties
 undertaking

2. Composition/information 10. Stability and
 on ingredients  reactivity

3. Hazard(s) identifi cation 11. Toxicological 
   information

4. First aid measures 12. Ecological information

5. Fire fi ghting measures 13. Disposal 
   considerations

6. Accidental release  14. Transport information
 measures

7. Handling and storage 15. Regulatory information

8. Exposure controls  16. Other information
 and personal protection
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substance name and relevant indications of danger with 
their corresponding symbols, risk and safety phrases. 
CHIP also specifi es the methods, location, colours and 
sizes of labels for receptacles.

15.12.6 Retention of data – regulation 12

Information used for the classifi cation, labelling, child 
resistant fastenings and for preparing safety data sheets 

for dangerous preparations must be maintained by the 
fi rst person who was responsible for supplying it for at 
least 3 years from the date the dangerous preparation 
was last supplied.

15.12.7 Summary

The fl ow chart below provides a summary of CHIP:

15.13 The Confi ned Spaces Regulations 
1997 (SI 1713)

The purpose of the Confi ned Spaces Regulations 1997 
(CS Regs) is to prevent people being exposed to risks to 
their health and safety from such work activities.

The regulations place an absolute duty to comply 
with the detailed requirements on both employers 
for work carried out by their employees and on the 
self-employed for their own work. In the case of other 
persons working under the control of the employer or 
the self-employed person, the duty to comply is qualifi ed 
by the standard so far as is reasonably practicable.

Is it exempt from CHIP?

YESNO

Substance Preparation

No duties under CHIP

Is it in the Approved Supply List?

YES

Supply safety data 
sheet

Is it dangerous?

YES NO

Use ASL 
classification and

label

Use conventional method or 
ACLG criteria to classify

Is it a:

Is a dangerous substance being 
supplied?

YES NO

NO

Gather available data and classify
using ACLG

Is it for professional use?

YES NO

Derive label:

• Symbols

• Risk phrases

• Safety phrases

• Additional warning
information

No further 
action

required

Provide adequate 
information
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15.3.1 Defi nitions

The following defi nitions are detailed in the CS Regs:

➤ Confi ned space – any space, including any chamber, 
tank, vat, silo, pit, trench, pipe, sewer, fl ue, well or 
other similar space in which, by virtue of its enclosed 
nature, there arises a reasonably foreseeable speci-
fi ed risk

➤ Specifi ed risk – any risk of:
 ➤  Serious injury to any person at work arising from 

a fi re or explosion
 ➤  The loss of consciousness of any person at work 

arising from an increase in body temperature
 ➤  The loss of consciousness of any person at work 

arising from gas, fume, vapour or lack of oxygen
 ➤  The drowning of any person at work arising from 

an increase in the level of liquid
 ➤  The asphyxiation of any person at work arising 

from a free fl owing solid or the inability to reach 
a respirable environment due to entrapment by 
a free fl owing solid.

15.13.2 Preventing the need for entry – 
regulation 4

This regulation requires that entry to a confi ned space 
to carry out work for any purpose is prevented unless 
it is not reasonably practicable to achieve that purpose 
without such entry.

Where the work cannot be carried out other than 
by entry, so far as is reasonably practicable, it must be 
carried out in accordance with a safe system of work 
which renders the work safe and without risks to health.

The supporting Approved Code of Practice refers 
to the need to carry out a risk assessment (see the 
Management of Health and Safety at Work Regulations 
1999) for work in confi ned spaces, the fi ndings of which 
would form the basis of a safe system for such work. In 
designing a safe system, the ACoP further states that 
priority be given to eliminating the sources of danger 
before deciding what precautions are needed for entry.

In assessing the risks that may arise, the ACoP states 
that the factors detailed below should be assessed.

15.13.3 Safe system of work

The precise precautions required in a safe system of 
work will depend on the nature of the confi ned space 
and the risk assessment fi ndings although the main ele-
ments to consider in this are detailed below:

Elements to consider in a safe system of work

Supervision Ventilation PPE and  Lighting
  RPE

Competence  Removal  Portable  Static
for the work of residues gas cylinders   electricity
  and internal 
  combustion 
  engines

Communications Isolation  Gas supplied Smoking
 from  by pipes and
 gases,  hoses
 liquids 
 and other 
 free fl owing 
 materials

Testing/  Isolation  Access Emergencies
monitoring from and and
the atmosphere mechanical  egress rescue
 and  
 electrical 
 equipment

Gas purging Selection  Fire Limited
 and use of  prevention working
 suitable   time
 equipment

Factors to be assessed

Factor Example

The general conditions of  Previous contents, residues,
the confi ned spaces contamination, oxygen 
 defi ciency/enrichment, 
 physical dimensions

Hazards arising directly from  Cleaning chemicals that may
the work to be undertaken  be used, sources of ignition,
in the confi ned space e.g. hot work or sparks from 
 tools to be used

The need to isolate the  Entry of substances from
confi ned space to prevent  outside by inadvertent
dangers from outside operation of machinery, 
 automatic delivery lines or 
 external processes 
 generating fumes, etc.

The requirement for  Possible emergencies should
emergency rescue  be anticipated and the
arrangements equipment/facilities needed 
 for a rescue identifi ed

15.13.4 Training

The ACoP states that in complying with the require-
ments of the HSW Act to provide training, the following 
areas would need to be covered:

➤ An awareness of the CS Regs, especially the need 
to avoid entry
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➤ An understanding of the work to be undertaken, 
hazards and necessary precautions

➤ An understanding of safe systems of work, in par-
ticular, permits to work

➤ How emergencies arise, the need to follow prepared 
emergency arrangements and the dangers of not 
doing so.

15.13.5 Emergency arrangements – regulation 5

This regulation requires that entry to a confi ned space 
to carry out work is prevented unless suitable and suf-
fi cient arrangements have been prepared for the rescue 
of persons in the event of an emergency.

These arrangements must:

➤ Reduce, so far as is reasonably practicable, the 
risks to the health and safety of any person required 
to put the arrangements into operation and

➤ Include the provision and maintenance of necessary 
equipment for resuscitation procedures to be car-
ried out

➤ It is not reasonably practicable to achieve that pur-
pose without such entry.

The rescue arrangements should include consideration 
of the factors detailed below:

➤ Principal contractor:  a competent person 
appointed by the Client

➤ Other contractors:  all other contractors involved 
with construction work.

There is nothing to stop the same person fi lling all of the 
key roles as long as they are competent and adequately 
resourced to do so. For example, clients could carry out 
their own design work, appoint themselves as coordi-
nator and principal contractor and carry out the work 
themselves.

The regulations are broken down into three parts 
with an additional fi ve Schedules the last of which are 
revocations, etc. from previous legislation.

15.14.1 Part 1 – Introduction which includes the 
application

CDM application:

➤ Applies to all construction work
➤ Notifi able projects to (HSE) involving more than 30 

days work on site or more than 500 person days 
have a greater level of control  due to the complex-
ity and risks involved.

15.14.2 Part 2 – Duties

The legislation clearly states that only competent per-
sons can work or be involved with work under the CDM 
Regulations, with the exception of those being subject 
to competent supervision.

Under the regulations there is the duty for all 
involved with the work to cooperate with all other parties 
and provide information regarding health and safety to 
other parties involved.

Client duties
The client is responsible for:

➤ Making arrangements to ensure that adequate 
resources are available to ensure health and safety 
is implemented and maintained during the project

➤ Ensuring that reviews and revisions of all health and 
safety arrangements are undertaken throughout the 
project

➤ Appointing a competent and adequately resourced 
coordinator (Notifi able projects)

➤ Appointing a competent and adequately resourced 
principal contractor (Notifi able projects)

➤ Acting as the coordinator and principal contractor 
until such time as each has been appointed

➤ Providing relevant health and safety information 
about existing structures and/or the site which is to 
be developed to the coordinator for inclusion in the 
pre-tender health and safety plan

Factors to be considered in the emergency arrangements

Rescue and resuscitation equipment Control of plant

Raising the alarm and rescue First aid

Safeguarding the rescuers Public emergency 
 services

Fire safety Training

15.14 The Construction (Design and 
Management) Regulations 2007 
(SI 320)

The Construction (Design and Management) Regulations 
2007 (CDM) are aimed at the design and management 
aspects of a construction project together with securing 
the safety of those undertaking or affected by construc-
tion operations. The regulations impose duties on the 
‘key players’ involved:

➤ The client:  any person for whom a project is 
carried out

➤ The designer: any person who prepares a design
➤ Coordinator:  a competent person appointed by 

the Client
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➤ Allowing suffi cient time within the project for design 
and construction work to be carried out safely and 
properly

➤ Ensuring that construction work on a project only 
starts when there is a suitably developed construc-
tion phase health and safety plan

➤ Making the health and safety fi le available for any 
future construction work and ensuring that it is kept 
up to date and handed over to the new owner when 
a sale takes place.

The client may appoint another person to act as their 
agent, provided that the person is competent to carry out 
the duties of the client on their behalf. Where an agent is 
appointed, the client must ensure that HSE is notifi ed of 
the appointment and the notifi cation must be supported 
by a written declaration with the following information:

➤ Name of declared client and statement signed by or 
on behalf of the declared client that they will act as 
client for the duration of the project

➤ The address where documents may be served on 
that person

➤ The address of the construction site to which the 
appointment relates.

Coordinator functions
The coordinator is assigned functions and not responsi-
bilities (as these rest with the client), the key proportion 
of which is to coordinate health and safety arrangements 
prior to the project starting, where changes are required 
and post-construction works by preparing the health 
and safety fi le.

The coordinator functions include:

➤ Advising and assisting the client in undertaking the 
measures needed to comply with the regulations 
including determining the adequacy of the resources

➤ Notifying the HSE of the construction project where 
applicable

➤ Advising on the suitability and compatibility of 
designs and on any need for modifi cation

➤ Coordinating design work, planning and other 
preparation

➤ Liaising with the principal contractor in relation to 
any design or change to a design requiring a review 
of the construction phase plan, during the construc-
tion phase

➤ Providing relevant health and safety information to 
every person designing the structure, the principal 
contractor; and every contractor who has been or is 
likely to be appointed by the client

➤ Preparing, where none exists, and otherwise review-
ing and updating the health and safety fi le.

Designer duties
Designers play a key role in construction projects – 
although contractors have to manage risks on site, 
designers can often eliminate or reduce them at source. 
The specifi c duties of the designer are to:

➤ Advise clients of their duties
➤ Take positive account of health and safety hazards 

during design considerations
➤ Apply the principles of prevention and protection 

during the design phase to eliminate, reduce or con-
trol hazards

➤ Consider measures that will protect all workers if 
neither avoidance nor reduction to a safe level is 
possible

➤ Make health and safety information available regard-
ing risks that cannot be designed out

➤ Cooperate with the coordinator and any other 
designers involved.

Principal contractor duties
The key duties of the principal contractor are to:

➤ Plan, manage and monitor health and safety during 
the construction phase of the project

➤ Ensure that Schedule 2 is complied with (see below)
➤ Coordinate the activities of all contractors in terms 

of legal requirements
➤ Ensure that every contractor complies with their 

duties under other health and safety legislation
➤ Draw up health and safety site rules
➤ Ensure cooperation between contractors and their 

employees to enable them to comply with their 
statutory duties

➤ Ensure that every contractor and employee com-
plies with the construction phase plan

➤ Ensure that only authorised people are allowed on 
the construction site during the project

➤ Ensure, so far as is reasonably practicable, that all 
persons concerned with the project are suitably 
trained and kept informed of the health and safety 
requirements

➤ Ensure a copy of the notifi cation of the project is 
displayed on site

➤ Provide information to the coordinator, as necessary, 
for inclusion in the construction phase fi le

➤ Provide suitable induction training and further infor-
mation and training as required

➤ Establish a consultation process with contractors 
working on site.

15.14.3 Health and safety fi le

The coordinator is responsible for ensuring that a health 
and safety fi le is compiled and handed to the client on 
completion of the project. The client must ensure that 
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the fi le is kept safe and is available for any interested 
party in the future.

The purpose of the health and safety fi le is to 
provide all of the relevant details regarding the structure 
to anyone in the future who may be carrying out further 
construction work, repairs, maintenance or refurbish-
ment to the structure, and should include:

➤ A brief description of the work carried out
➤ Residual hazards and how they have been dealt with 

(e.g. surveys or other information concerning asbes-
tos, contaminated land, water bearing strata, buried 
services, etc.)

➤ Key structural principles incorporated in the design 
of the structure (e.g. bracing and sources of sub-
stantial stored energy) and safe working loads of 
fl oors and roofs, particularly where these may pre-
clude placing scaffolding or heavy machinery

➤ Any hazards associated with materials used (e.g. 
hazardous substances, lead-based paint and spe-
cial coatings which should not be burnt off)

➤ Information regarding the removal or dismantling of 
installed plant and equipment

➤ Health and safety information about equipment pro-
vided for cleaning or maintaining the structure

➤ The nature, location and marking of signifi cant serv-
ices including fi re fi ghting services

➤ Information and as-built drawings of the structure, 
its plant and equipment (e.g. the means of safe 
access to and from service voids, fi re doors and 
compartmentation).

15.14.4 Schedules

The key duty holders with responsibility for complying 
with the schedules are:

1. Employers whose employees are carrying out con-
struction work

2. Self-employed persons carrying out construction 
work

3. Persons who control the way in which construction 
work is carried out by a person at work

4. Employees carrying out construction work and other 
persons at work.

In addition, every person at work is required to cooper-
ate with the duty holders to enable them to comply with 
the requirements of CDM. Where persons at work are 
under the control of an identifi ed duty holder, they are 
required to report any defects that may endanger peo-
ple’s health and safety to the duty holder.

Schedule 1 – Particulars to be notifi ed to the 
Executive
Schedule 1 lays down the information that must be pro-
vided to the HSE as part of the notifi cation of a project.

 1. Date of notifi cation
 2. Address of site
 3. Site Local Authority location
 4. Description of Project
 5–7. Contact details
 8. Start Date
 9–10. Duration of planning and construction
11–12. No. of people on site
13–14. Details of contractors and designers
15.  Signed declaration that the Client is aware of 

his duties under CDM

Schedule 2 – Welfare facilities
Welfare facilities must be provided on site or made avail-
able at readily accessible places. This includes:

1. Sanitary conveniences
2. Washing facilities, including showers as necessary
3. An adequate supply of drinking water
4. Accommodation for clothing
5. Changing facilities where necessary
6. Rest facilities.

Schedule 3 – Safe place of work
Duty holders must ensure, so far as is reasonably prac-
ticable, that:

1. Every place of work has a suitable and suffi cient 
safe access and egress which must be both without 
risks to health and safety and properly maintained

2. Every place of work is safe and without risks to 
health for persons at work

3. Suitable and suffi cient steps are taken to prevent 
persons gaining access to places that do not com-
ply with CDM (other than for the purpose of mak-
ing the place safe and provided that all practicable 
steps are taken during this work to ensure their 
safety)

4. Every place of work has suffi cient working space for 
those working or likely to work there.

15.14.5 Good order

Construction sites must be kept in good order, so far as 
is reasonably practicable, and places of work must be 
kept reasonably clean. The perimeter of sites should be 
identifi ed with signs where necessary and the extent of 
the site should be readily identifi able.

Timber or other materials with projecting nails 
must not be either used in any work or allowed to 
remain in any place where they may be a danger to any 
person.
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15.14.6 Stability of structures

All practicable steps must be taken to prevent danger to 
any person from the accidental collapse of any new or 
existing structure which may either become unstable or 
be in a temporary state of weakness or instability due to 
construction work.

15.14.7 Demolition or dismantling

Suitable and suffi cient steps must be taken to ensure 
that demolition or dismantling of a structure or part of 
any structure which gives rise to a risk of danger to any 
person is planned and carried out under the supervision 
of a competent person and in such a manner as to pre-
vent, so far as is practicable, such danger.

15.14.8 Explosives

Explosive charges must only be used or fi red if suit-
able and suffi cient steps have been taken to ensure that 
no person is exposed to a risk of injury from either the 
explosion or by projected/fl ying material caused by the 
explosion.

15.14.9 Excavations

This part of the schedule requires that:

1. All practicable steps are taken to prevent danger to 
persons from accidental collapse of excavations

2. Suitable and suffi cient steps are taken to prevent, so 
far as is reasonably practicable, any person from be-
ing trapped or buried by falling or dislodged materials

3. Suitable and suffi cient equipment is provided to sup-
port excavations and is installed, altered and disman-
tled under the supervision of a competent person

4. Suitable and suffi cient steps are taken to prevent 
any person, vehicle, plant and equipment, earth or 
other materials from falling into any excavation

5. No materials, vehicles, plant and equipment are 
placed or moved near to any excavation where this 
would be likely to cause the excavation to collapse

6. No excavation work is carried out unless suitable 
and suffi cient steps have been taken to prevent any 
risk of injury from underground cables or services.

15.14.10 Cofferdams and caissons

These must be suitably designed, constructed and 
maintained and be of suffi cient strength and capacity for 
their purpose. The construction, installation, alteration 
and dismantling must be under the supervision of a 
competent person.

15.14.11 Reports of inspections

Places of work including scaffolds, excavations, coffer-
dams and caissons must be inspected by a competent 
person before persons fi rst use the place of work and at 
scheduled intervals to determine that they are safe.

Reports of the inspections required under the 
schedules must be prepared by the competent person 
who carried out the inspection before the end of the 
working period and a copy provided to the duty holder 
within 24 hours. A copy of the report must also be 
retained on site.

15.14.12 Energy distribution installations

Where there is a risk of contact with power supply 
cables the power supply should be in the fi rst instance 
directed away from the area or isolated; where this 
cannot be undertaken, barriers, signs and rerouting of 
vehicle movements should be considered.

15.14.13 Prevention of drowning

Where any person is liable to fall into water or other liq-
uid with a risk of drowning, suitable and suffi cient steps 
must be taken to prevent, so far as is reasonably prac-
ticable, a person from falling; and to minimise risk of 
drowning if people fall. Suitable rescue equipment must 
also be provided and maintained.

Where persons are conveyed to work by water, 
suitable and suffi cient steps must be taken to ensure 
their safe transport and the vessel used to convey them 
must be suitable, properly constructed and maintained. 
The vessel must be under the control of a competent 
person and not be overcrowded or overloaded.

15.14.14 Traffi c routes

Construction sites must be organised to ensure that, 
so far as is reasonably practicable, pedestrians and 
vehicles can move safely and without risks to health.

In organising traffi c routes, the following require-
ments must be satisfi ed:

1. Traffi c routes must be suitable for those using them, 
suffi cient in number, in suitable positions and of suf-
fi cient size

2. Pedestrians or vehicles must be able to use the traf-
fi c route without causing danger to others near it

3. Any doors or gates used by pedestrians which lead 
onto a vehicle traffi c route must enable the pedes-
trians to see any approaching vehicles from a safe 
position

4. There must be suffi cient separation between vehi-
cles and pedestrians where reasonably practicable 
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or there must be other means to protect pedestrians 
and effective warning arrangements

5. Loading bays must have at least one exit for the 
exclusive use of pedestrians

6. Where it is unsafe for pedestrians to use a gate 
intended for vehicles, a clearly marked pedestrian 
gate must be provided in the immediate vicinity and 
it must be kept clear of obstructions

7. Vehicles must not use a traffi c route unless it is, so 
far as is reasonably practicable, free from obstruc-
tion and permits suffi cient clearance

8. Traffi c routes are indicated with suitable signage.

15.14.15 Vehicles

Suitable and suffi cient steps must be taken to:

1. Prevent or control the unintended movement of any 
vehicle

2. Ensure that the person in control of the vehicle gives 
a warning to any person who may be endangered 
by the vehicle movement, e.g. while reversing.

In addition, this regulation requires that:

1. Vehicles must be operated or towed in a safe man-
ner and be loaded to enable this

2. No person rides in an unsafe place on any vehicle
3. No person remains on a vehicle during loading or 

unloading of loose materials (other than in a safe 
place)

4. Where vehicles are used for excavating or handling 
materials, suitable and suffi cient precautions must 
be taken to prevent the vehicle from falling into any 
excavations or pits or water or from overrunning 
embankments.

15.14.16 Prevention of risks from fi re, etc.

Suitable and suffi cient precautions shall be taken to pre-
vent, so far as is reasonably practicable, the risk of injury 
to any persons from:

1. Fire or explosion
2. Flooding
3. Any substance liable to cause asphyxiation.

15.14.17 Emergency procedures

Where necessary in the interests of the health and safety 
of any person on site, suitable arrangements must be 
prepared and implemented to deal with any foresee-
able emergency. These arrangements should include 
procedures for any necessary evacuation of the site and 

should take account of the factors listed under regula-
tion 19 above.

Suitable and suffi cient steps should be taken to 
ensure that every person covered by these arrangements 
is familiar with them and the arrangements must be 
tested by putting them into practice at suitable intervals.

15.14.18 Emergency routes and exits

A suffi cient number of suitable emergency routes and 
exits must be provided to enable any person to reach a 
place of safety quickly in the event of danger.

The emergency route or exit should:

1. Lead as directly as possible to an identifi ed safe area
2. Be kept clear and free from obstruction
3. Be provided with emergency lighting where neces-

sary so that it may be used at any time
4. Be indicated by suitable signs.

In determining the number of emergency routes and 
exits, the following factors should be considered:

1. The type of work being carried out on site
2. The characteristics and size of the site
3. The number and locations of places of work on the 

site
4. The plant and equipment being used
5. The number of persons likely to be present on the 

site at any one time
6. The physical and chemical properties of any sub-

stances or materials likely to be on site.

15.14.19 Fire detection and fi re fi ghting

Suitable and suffi cient fi re fi ghting equipment, fi re detec-
tors and alarm systems must be provided on site and in 
suitable locations. In determining this, the duty holder 
must take account of the factors listed in emergency 
routes and exits above.

Any fi re fi ghting equipment, fi re detector or alarm 
system must be properly maintained and subject to 
examination and testing to ensure that it remains effective. 
Where fi re fi ghting equipment is not designed to come 
into use automatically, it must also be readily accessible.

Every person at work on site must, so far as is 
reasonably practicable, be instructed in the correct 
use of any fi re fi ghting equipment which they may be 
required to use.

Where a work activity on site may give rise to a 
particular risk of fi re, the work must only be carried out 
if the person is suitably trained to prevent that risk, so 
far as is reasonably practicable. Fire fi ghting equipment 
must also be indicated by suitable signs.
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15.14.20 Fresh air

Suitable and suffi cient steps must be taken to ensure, 
so far as is reasonably practicable, that every workplace 
has a suffi cient supply of fresh or purifi ed air and any 
plant used for this purpose must be fi tted with a visible 
or audible device to provide a warning if it fails.

15.14.21 Temperature and weather protection

Suitable and suffi cient steps must be taken to ensure, 
so far as is reasonably practicable, that the temperature 
in any indoor place of work is reasonable during working 
hours. Every place of work outdoors should be arranged 
to ensure, so far as is reasonably practicable, that it pro-
vides protection from adverse weather (taking account of 
any protective clothing or equipment provided for use).

15.14.22 Lighting

Suitable and suffi cient lighting should be provided in 
every place of work and traffi c route. Wherever reasonably 
practicable, this should be by natural light. The colour of 
artifi cial lighting should not affect or change the percep-
tion of any safety signs or signals and secondary lighting 
should be provided where there would be a risk to health 
and safety from the failure of primary artifi cial lighting.

15.15 The Control of Major Accident 
Hazards Regulations 1999 (SI 743)

These regulations shall apply to an establishment where 
dangerous substances listed in the following tables are 
present in the quantities shown. The regulations expli-
citly do not apply to:

➤ The transport of those substances including tempo-
rary storage and vehicles

➤ The transport of those substances in a pipeline or 
pumping station

➤ An establishment which is under the control of:
 ➤  The Secretary of State for the purposes of the 

Ministry of Defence
 ➤ The service authorities of a visiting force
➤ Substances that create a hazard from ionizing radia-

tion on a licensed site
➤ Extractive industries concerned with exploration for, 

and the exploitation of, minerals
➤ Waste landfi ll sites.
➤ These regulations shall not apply in Northern Ireland.

Table 15.3 shows categories of substances and prepa-
rations not specifi cally named in Table 15.2. Substances 

and preparations shall be classifi ed for the purposes of 
this Schedule according to regulation 5 of the Chemicals 
(Hazard Information and Packaging for Supply) 
Regulations 2002.

In the case of substances and preparations with 
properties giving rise to more than one classifi cation, for 
the purposes of these regulations the lowest thresholds 
shall apply.

15.15.1 Regulation 4 – General duty

Every operator of a site that comes within the scope of 
the COMAH must take all measures necessary to pre-
vent major accidents and limit their consequences to 
persons and the environment.

15.15.2 Regulation 5 – Major accident prevention 
policy

Operators must prepare a document setting the policy 
relating to the prevention of major accidents. The policy 
must:

➤ Guarantee a high level of protection for persons and 
the environment by appropriate means, structures 
and management systems

➤ Include suffi cient particulars to demonstrate that 
the operator has established a safety management 
system

➤ Be kept up to date and revised when establishment 
or installation is changed

➤ Implemented by the operator.

15.15.3 Regulations 7–8 – Safety report

Prior to the start of construction of an establishment 
which will come within the scope of COMAH, the opera-
tor must produce a report containing information relating 
to the prevention of major accident hazards and the limi-
tation of their consequences from the site to the compe-
tent authority (normally the health and safety executive).

The operator must also provide any further informa-
tion that the competent authority may request.

Where a safety report has been sent to the 
competent authority the operator must review it:

➤ At least every 5 years
➤ When there is a change of circumstances or infor-

mation affecting the plan
➤ Whenever the operator makes a change to the 

safety management system.

When an operator proposes to modify his site or instal-
lation he must, before making any changes, review, and 
where necessary revise, the safety report prepared in 
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Column 1 Column 2  Column 3

Dangerous substances Quantity in tonnes

Ammonium nitrate (as described in Note 1 of this Part) 350 2500

Ammonium nitrate (as described in Note 2 of this Part) 1250 5000

Arsenic pentoxide, arsenic (V) acid and/or salts 1 2

Arsenic trioxide, arsenious (III) acid and/or salts 0.1 0.1

Bromine 20 100

Chlorine 10 25

Nickel compounds in inhalable powder form (nickel monoxide, nickel dioxide, nickel sulphide, trinickel 
disulphide, dinickel trioxide) 1 1

Ethyleneimine 10 20

Fluorine 10 20

Formaldehyde (concentration �90%) 5 50

Hydrogen 5 50

Hydrogen chloride (liquefi ed gas) 25 250

Lead alkyls 5 50

Liquefi ed extremely fl ammable gases (including LPG) and natural gas (whether liquefi ed or not) 50 200

Acetylene 5 50

Ethylene oxide 5 50

Propylene oxide 5 50

Methanol 500 5000

4,4-Methylenebis (2-chloraniline) and/or salts, in powder form 0.01 0.01

Methylisocyanate 0.15 0.15

Oxygen 200 2000

Toluene diisocyanate 10 100

Carbonyl dichloride (phosgene) 0.3 0.75

Arsenic trihydride (arsine) 0.2 1

Phosphorus trihydride (phosphine) 0.2 1

Sulphur dichloride 1 1

Sulphur trioxide 15 75

Polychlorodibenzofurans and polychlorodibenzodioxins (including TCDD), calculated in TCDD equivalent 0.001 0.001

The following carcinogens:

4-Aminobiphenyl and/or its salts, benzidine and/or salts, bis(chloromethyl) ether, chloromethyl methyl 
ether, dimethylcarbamoyl chloride, dimethylnitrosomine, hexamethylphosphoric triamide, 
2-naphthylamine and/or salts, 1,3-propanesultone and 4-nitrodiphenyl 0.001 0.001

Automotive petrol and other petroleum spirits 5000 50 000

Table 15.2 Criteria for sites that come within the scope of the Act
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Column 1 Column 2 Column 3

Categories of dangerous substances Quantity in tonnes

 1. VERY TOXIC 5 20

 2. TOXIC 50 200

 3. OXIDISING 50 200

 4. EXPLOSIVE (where the substance or preparation falls within the defi nition given in Note 2(a)) 50 200

 5. EXPLOSIVE (where the substance or preparation falls within the defi nition given in Note 2(b)) 10 50

 6. FLAMMABLE (where the substance or preparation falls within the defi nition given in Note 3(a)) 5000 50 000

7a.  HIGHLY FLAMMABLE (where the substance or preparation falls within the defi nition given in 
Note 3(b)(i)) 50 200

7b.  HIGHLY FLAMMABLE liquids (where the substance or preparation falls within the defi nition given in 
Note 3(b)(ii)) 5000 50 000

 8.  EXTREMELY FLAMMABLE (where the substance or preparation falls within the defi nition given in 
Note 3(c)) 10 50

 9. DANGEROUS FOR THE ENVIRONMENT in combination with risk phrases:

    (i) R50: ‘Very toxic to aquatic organisms’ 200 500

    (ii) R51: ‘Toxic to aquatic organisms’; and 500 2000

    (iii) R53: ‘May cause long-term adverse effects in the aquatic environment’

10. ANY CLASSIFICATION not covered by those given above in combination with risk phrases: 100 500

    (i) R14: ‘Reacts violently with water’ (including R14/15)

    (ii) R29: ‘In contact with water, liberates toxic gas’ 50 200

Table 15.3 General criteria for sites to come within the scope of the regulations

respect of the establishment, installation, process or 
dangerous substances as the case may be; and inform 
the competent authority of the details of the revision.

15.15.4 Regulation 9 – On-site emergency plan

All operators of COMAH sites must prepare an emer-
gency plan in consultation with:

➤ Employees
➤ The competent authority
➤ The emergency services
➤ The local health authority
➤ The local authority.

The plan must be written and should refl ect the following 
principles. It must include:

➤ The organisational structure, responsibilities, prac-
tices, procedures, processes and resources for 

determining and implementing the major accident 
prevention policy

➤ The roles and responsibilities of personnel involved 
in the management of major hazards at all levels in 
the organisation

➤ Training needs of such personnel and the provision 
of the training so identifi ed

➤ Identifi cation and evaluation of major hazards
➤ Procedures and instructions for safe operation, 

including maintenance of plant, processes, equip-
ment and temporary stoppages

➤ Arrangements for managing change
➤ Procedures to identify foreseeable emergencies by 

systematic analysis and to prepare, test and review 
emergency plans to respond to such emergencies

➤ Procedures for the ongoing assessment of compli-
ance with the objectives set by the operator’s major 
accident prevention policy and safety management 
system
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➤ Procedures for reporting major accidents or near 
misses, particularly those involving failure of protec-
tive measures, and their investigation and follow-up 
on the basis of lessons learnt

➤ Procedures for periodic systematic assessment of 
the major accident prevention policy and the effec-
tiveness and suitability of the safety management 
system; the documented review of performance of 
the policy and safety management system and its 
updating by senior management.

15.15.5 Regulations 10–12 – Off-site emergency 
plan

The local authority, in whose area there is an establish-
ment, shall prepare an emergency plan in respect of that 
establishment. The off-site emergency plan shall be pre-
pared no later than 6 months (or such longer period, not 
exceeding 9 months, as the competent authority may 
agree in writing) after:

➤ The receipt by the local authority of a notice from 
the competent authority informing the local authority 
of the need to prepare an off-site emergency plan in 
respect of the establishment

➤ The time an on-site emergency plan is required to 
be prepared for the establishment pursuant to regu-
lation 9.

Once the plan has been prepared it must be tested and 
reviewed every three years.

A person who has prepared an emergency plan 
must immediately implement the plan when either a 
major accident occurs or when an uncontrolled event 
occurs which could reasonably be expected to lead to a 
major accident.

A local authority may charge the operator a fee for 
performing its functions under the Act.

15.15.6 Regulation 14 – Provision of information 
to the public

The operator of an establishment that comes within the 
scope of COMAH must provide any persons mentioned 
in the emergency plans with information relating to the 
safety measures provided on site and the role they may 
play in the event of an emergency.

The operator must also make salient information 
available to the public.

The operator must consult the local authority in 
whose area the COMAH site is situated but remains 
responsible for the accuracy, completeness and form of 
the information he supplies.

The information that is provided by the operator must 
be reviewed if there is a relevant change of circumstances 
or new information or in any case within three years.

15.15.7 Regulation 15 – Provision of information 
to competent authority

When requested to, site operators must provide suffi cient 
information to demonstrate that they have taken all meas-
ures necessary to comply with these regulations, and the 
information shall be so provided within such period as 
the competent authority specifi es in the request.

15.15.8 Regulation 16 – Provision of information 
to other establishments

The competent authority shall, using the information 
received from operators of sites where the likelihood or 
consequences of a major accident may be increased 
because of the location and proximity of other COMAH 
sites, pass appropriate information to other sites includ-
ing information relating to their major accident pre-
vention policy documents, safety reports and on-site 
emergency plans.

15.16 The Control of Substances 
Hazardous to Health Regulations 
2002 (SI 2677)

This section summarises the key requirements of 
the Control of Substances Hazardous to Health 
Regulations 2002 (COSHH) as amended by the COSHH 
(Amendment) Regulations 2004.

COSHH defi nes substances hazardous to health as 
a substance:

➤ Which is listed in Part 1 of the ASL (see previous 
section on CHIP)

➤ For which the HSC has approved a workplace expo-
sure limit

➤ Which is a biological agent
➤ Which is a dust of any kind within specifi ed concen-

trations in air
➤ Which because of its chemical or toxicological 

properties and the way it is used or is present in the 
workplace creates a risk to health and safety.

The term ‘workplace exposure limit’ (WEL) means the 
exposure limit approved by the HSC for that substance 
in relation to the specifi ed reference period when calcu-
lated by a method approved by the HSC as contained in 
the HSE publication ‘EH40 – Workplace Exposure Limits’ 
as updated from time to time (currently EH40 2006).

COSHH does not apply:

➤ To lead or asbestos which are covered by other spe-
cifi c regulations
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➤ Where the substance is hazardous to health solely 
by virtue of its radioactive, explosive or fl ammable 
properties or because it is at high or low tempera-
ture or a high pressure

➤ Where the substance posing the risk to health is 
administered to a person in the course of their medi-
cal treatment.

15.16.1 Duties under COSHH

With the exception of health surveillance, monitoring, 
information and training, the duties on the employer 
extend to other persons who may be affected by the 
work activity, whether they are at work or not. This could 
include visitors to the premises, suppliers/contractors 
and their employees, self-employed persons and mem-
bers of the public.

15.16.2 Assessment of the risks to health – 
regulation 6

Employers must not carry out work which is liable to 
expose employees to any substance hazardous to health 
unless the employer has:

➤ Made a suitable and suffi cient assessment of the 
risks to the employees’ health and safety created 
by that work and the steps that need to be taken to 
comply with COSHH and

➤ Implemented the above steps.

The assessment must be reviewed regularly:

➤ If there is reason to suspect it is no longer valid
➤ If there has been a signifi cant change in the work to 

which it relates
➤ If the results of any monitoring carried out in accord-

ance with regulation 10 show it to be necessary.

Where the review identifi es that changes to the risk 
assessment are required, the employer must make these 
changes.

Employers with fi ve or more employees must record 
the signifi cant fi ndings of the assessment including 
the preventive and control measures as detailed under 
regulation 7.

In carrying out a suitable and suffi cient assessment, 
the employer must consider the points detailed below:

15.16.3 Prevention and control of exposure – 
regulation 7

The employer is required to ensure that exposure of their 
employees to hazardous substances is either prevented 
or, where this is not reasonably practicable, adequately 
controlled.

In determining adequate control, the employer 
should give preference to avoiding the use of hazardous 
substances by substituting them with a safer alternative 
which either eliminates or reduces the risk to health and 
safety, so far as is reasonably practicable.

Where prevention of exposure is not reasonably 
practicable, the employer is required to apply the follow-
ing protection measures in order of priority:

➤ The design and use of appropriate work processes, 
systems and engineering controls and the provision 
and use of suitable work equipment and materials

➤ The control of exposure at source, including ven-
tilation systems and appropriate organisational 
measures

➤ The provision of suitable personal protective equip-
ment (PPE), where adequate control cannot be 
achieved. PPE should be provided in addition to the 
above measures.

The protection measures should include:

➤ Arrangements for safe handling, storage and trans -
port

➤ The adoption of suitable maintenance procedures
➤ Reducing to the minimum required for the work:
 ➤ The number of employees subject to exposure
 ➤ The level and duration of exposure
 ➤  The quantity of substances present at the 

workplace
➤ The control of the working environment including 

general ventilation
➤ Appropriate hygiene measures including adequate 

washing facilities.

Points to consider in a suitable and suffi cient COSHH 
assessment

The hazardous properties of  The effect of preventive and
the substance control measures which 
 have been or will be taken

Information from the supplier  The results of relevant
on health effects – see the SDS health surveillance

The level, type and duration of  The results of monitoring of
exposure exposure

The circumstances of the work  The risk presented by
including the amount of the  substances in combination
substance involved where the work will involve 
 exposure to more than one 
 substance

Activities such as maintenance  The approved classifi cation
where there is the potential for  of any biological agent
a high level of exposure

Any relevant workplace  Any additional information
exposure limits the employer may need to 
 complete the assessment
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Control of exposure should only be treated as adequate if:

➤ The principles of good practice as detailed in 
Schedule 2A are applied

➤ Any workplace exposure limit approved for that sub-
stance is not exceeded

➤ For substances listed in Schedule 1 or with R45, 
R46 or R49 risk phrases (carcinogens) and those 
listed as asthmagens or with R42 or R42/43 risk 
phrases, exposure is reduced to as low a level as is 
reasonably practicable.

Employees are required to:

➤ Make full and proper use of any preventive or con-
trol measure and

➤ Take all reasonable steps to return the measures 
to any accommodation after use and report any 
defects to their employer immediately.

15.16.5 Maintenance, examination and testing of 
control measures – regulation 9

Employers are required to ensure that any control meas-
ures they provide:

➤ In the case of plant and equipment, including engi-
neering controls and PPE, are maintained in an effi -
cient state, in effi cient working order, in good repair 
and in a clean condition

➤ In the case of safe systems of work and supervision 
of any other measure, it is reviewed at suitable inter-
vals and revised as necessary

➤ In the case of engineering controls, thorough exami-
nation and testing of these, are carried out:

 ➤  At least once every 14 months for local exhaust 
ventilation

 ➤ As specifi ed in Schedule 4
 ➤ In other cases, at suitable intervals
➤ Ensure the thorough examination and appropriate 

testing of RPE at suitable intervals (with the excep-
tion of disposable RPE)

➤ Keep a record of all examinations and tests for at 
least 5 years from the date of the test

➤ Ensure that PPE is:
 ➤ Properly stored in well-defi ned spaces
 ➤ Checked at suitable intervals
 ➤  Repaired or replaced before further use when it 

is discovered to be defective
➤ Ensure that any PPE that is contaminated by a sub-

stance hazardous to health is either decontaminated 
and cleaned or destroyed if necessary.

Any PPE which may be contaminated must be removed 
on leaving the working area and kept apart from uncon-
taminated clothing and equipment.

15.16.6 Monitoring exposure at the workplace – 
regulation 10

Where the risk assessment reveals that it is neces-
sary either for the maintenance of adequate control of 
employee exposure to substances hazardous to health, 
or for protecting their employees’ health, the employer 
must ensure that employee exposure to hazardous sub-
stances is monitored.

Schedule 2A – Principles of good practice

Design and operate processes and activities to minimise 
emission, release and spread of substances hazardous to 
health

Take into account all relevant routes of exposure when 
developing control measures – inhalation, skin absorption 
and ingestion

Control exposure by measures that are proportionate to the 
health risk

Choose the most effective and reliable control options which 
minimise the escape and spread of substances hazardous to 
health

Where adequate control of exposure cannot be achieved 
by other means, provide, in combination with other control 
measures, suitable PPE

Check and review regularly all elements of control measures 
for their continuing effectiveness

Inform and train all employees on the hazards and risks from 
the substances with which they work and the use of control 
measures developed to minimise the risks

Ensure that the introduction of control measures does not 
increase the overall risk to health and safety

Note: Additional precautions are detailed for carcino-
gens and biological agents

Where PPE is provided, it must be suitable for the pur-
pose and:

➤ Comply with the Personal Protective Equipment 
Regulations 1992 as amended or

➤ In the case of respiratory protective equipment 
(RPE), be of a type approved by or conform to a 
standard approved by HSE.

15.16.4 Use of control measures – regulation 8

Employers must take all reasonable steps to ensure that 
all preventive and control measures, including PPE, are 
applied or used properly.
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Where the employer can demonstrate compliance 
with regulation 7 by another evaluation method, this 
requirement does not apply.

The monitoring must take place:

➤ At regular intervals
➤ When any changes occur which may affect that 

exposure
➤ As specifi ed in Schedule 5.

The employer must make and maintain a suitable record 
of any monitoring for:

➤ At least 40 years where the monitoring relates to the 
personal exposure of identifi able employees

➤ At least 5 years in any other case.

15.16.7 Health surveillance – regulation 11

Where it is appropriate for the protection of their employ-
ees who are liable to be exposed to a substance hazard-
ous to health, the employer must ensure employees are 
under health surveillance.

The circumstances where health surveillance would 
be deemed appropriate are:

➤ The employee is exposed to a substance as speci-
fi ed in Schedule 6 and there is a reasonable likeli-
hood that an identifi able disease or adverse health 
effect will result from that exposure

➤ The employee exposure is such that:
 ➤  An identifi able disease or adverse health effect 

may be related to the exposure or
 ➤  There is a reasonable likelihood that the disease 

or effect may occur under the particular condi-
tions of work and

 ➤  There are valid techniques for detecting indica-
tions of the disease or effect (these must be of 
low risk to the employee).

The employer must:

➤ Keep a health record for the surveillance contain-
ing particular details approved by HSE for at least 
40 years from the date of the last entry

➤ Allow the employee access to their personal health 
records

➤ Provide HSE with copies as required
➤ Notify HSE if they cease to trade and make the 

records available to them.

Where the employee is exposed to a substance as 
specifi ed in Schedule 6, the health surveillance should 
include medical surveillance under the supervision of a 
relevant doctor. This should be at intervals of not more 

than 12 months. Where a relevant doctor certifi es that 
an employee should either not be engaged in work 
which exposes them to a particular substance, or that 
medical surveillance should continue after exposure has 
ceased, the employer must ensure this.

Employees for whom health surveillance is 
necessary are required to present themselves for this 
and provide the relevant doctor with any necessary 
health information.

Where health surveillance reveals that an employee 
has an identifi able disease or adverse health effect which 
a relevant doctor considers to be the result of exposure 
to a substance hazardous to health, the employer is 
required to:

➤ Ensure that the employee is informed by a suitably 
qualifi ed person who provides them with information 
and advice regarding health surveillance

➤ Review their risk assessment
➤ Review any controls and preventive measures, tak-

ing account of any advice by a relevant doctor
➤ Consider assigning the employee to alternative work
➤ Provide for a review of any other employee’s 

health who has been similarly exposed where 
recommended.

A relevant doctor may, for the purposes of carrying out 
their function, inspect any workplace or relevant record 
and the employer must permit this.

15.16.8 Information, instruction and training – 
regulation 12

Where their employees are likely to be exposed to sub-
stances hazardous to health, the employer is required 
to provide them with suitable and suffi cient information, 
instruction and training including:

➤ Details of the substances hazardous to health to 
which the employee is liable to be exposed:

 ➤  The names of those substances and the risk 
they present to health

 ➤ Any relevant workplace exposure limit
 ➤ Access to any relevant safety data sheet
 ➤ Other legal relevant requirements
➤ The signifi cant fi ndings of the risk assessment
➤ The appropriate precautions and actions to be taken 

by the employee to safeguard themselves and others
➤ The results of any monitoring (where a WEL is 

approved, the employee should also be informed 
immediately if the results show that this has been 
exceeded)

➤ The collective results of any health surveillance (these 
results must not be identifi able to an individual).
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15.16.9 Arrangements to deal with accidents, 
incidents and emergencies – regulation 13

Employers are required to prepare procedures including 
fi rst aid facilities and relevant drills to protect the health 
of their employees from an accident, incident or emer-
gency related to substances hazardous to health.

Information on the procedures must be made 
available and displayed at the workplace as appropriate. 
This information should also be made available to the 
relevant emergency services to enable them to prepare 
their own response.

In the event of such an accident, incident or 
emergency, the employer must:

➤ Take immediate steps to mitigate the effects, restore 
the situation to normal and inform those who may 
be affected

➤ Ensure that only persons who are essential for carry-
ing out repairs are permitted in the affected area and 
then only if they are provided with appropriate PPE 
and any other necessary specialised equipment.

Note: The above requirements are without prejudice to 
the requirements for serious and imminent danger pro-
cedures under the Management of Health and Safety at 
Work Regulations 1999 (see later section).

15.17 The Dangerous Substances 
and Explosive Atmospheres 
Regulations 2002 (SI 2776)

These regulations impose requirements for the purpose 
of eliminating or reducing risks to safety from fi re, explo-
sion or other events arising from the hazardous proper-
ties of a ‘dangerous substance’ in connection with work.

Dangerous substances are defi ned as:

(a) substances or preparations which are explosive, 
oxidising, extremely fl ammable, highly fl ammable or 
fl ammable, whether or not that substance or prepa-
ration is classifi ed under the Chemicals (Hazard 
Information and Packaging for Supply) Regulations 
2002

(b) substances or preparations which due to their 
physico-chemical or chemical properties and the 
way they are used or are present at the workplace 
create a risk or

(c) any dust, whether in the form of solid particles or 
fi brous materials or otherwise, which can form an ex-
plosive mixture with air or an explosive atmosphere.

Dangerous substances include: petrol; liquefi ed petro-
leum gas (LPG); paints; varnishes; solvents; and dusts 

which when mixed with air could cause an explosive 
atmosphere, for example dusts from milling and sand-
ing operations. Dangerous substances can be found, in 
varying quantities, in most workplaces.

An explosive atmosphere is an accumulation of 
gas, mist, dust or vapour, mixed with air, which has 
the potential to catch fi re or explode. An explosive 
atmosphere does not always result in an explosion, but 
if it caught fi re the fl ames would quickly travel through 
it and if this happened in a confi ned space (e.g. in plant 
or equipment) the rapid spread of the fl ames or rise in 
pressure could also cause an explosion.

15.17.1 Employers general duties – regulation 4

The employer must:

➤ Carry out a risk assessment of any work activities 
involving dangerous substances

➤ Provide measures to eliminate or reduce risks as far 
as is reasonably practicable

➤ Provide equipment and procedures to deal with 
accidents and emergencies

➤ Provide information and training to employees
➤ Classify places where explosive atmospheres 

may occur into zones and mark the zones where 
necessary.

15.17.2 Employers’ specifi c duties – regulation 5

Employers are required to carry out suitable and suffi -
cient assessment of the risks to their employees where a 
dangerous substance is or may be present at the work-
place. This is also a requirement under the Management 
of Health and Safety at Work Regulations (regulation 3):

‘Risk’ is defi ned as meaning ‘the likelihood 
of a person’s safety being affected by harm-
ful physical effects being caused to him from 
fi re, explosion or other events arising from 
the hazardous properties of a dangerous 
substance in connection with work and also 
the extent of that harm’.

Employers are required by these regulations to eliminate 
or reduce risk so far as is reasonably practicable. Where 
risk is not eliminated, employers are required, so far as 
is reasonably practicable and consistent with the risk 
assessment, to apply measures to control risks and miti-
gate any detrimental effects (regulation 6(3)).

The risk assessment shall include consideration as to:

(a) the hazardous properties of the substance;
(b) information on safety provided by the supplier, 

including information contained in any relevant 
safety data sheet;
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(c) the circumstances of the work including:
 (i)  the work processes and substances used and 

their possible interactions;
 (ii) the amount of the substance involved;
 (iii)  where the work will involve more than one dan-

gerous substance, the risk presented by such 
substances in combination; and

 (iv)  the arrangements for the safe handling, storage 
and transport of dangerous substances and of 
waste containing dangerous substances;

(d) activities, such as maintenance, where there is the 
potential for a high level of risk;

(e) the effect of measures which have been or will be 
taken pursuant to the regulations;

(f) the likelihood that an explosive atmosphere will 
occur and its persistence;

(g) the likelihood that ignition sources, including elec-
trostatic discharges, will be present and become 
active and effective;

(h) the scale of the anticipated effects of a fi re or an 
explosion;

(i) any places which are or can be connected via open-
ings to places in which explosive atmospheres may 
occur; and

(j) such additional safety information as the employer 
may need in order to complete the risk assessment.

Where two or more employers share a workplace where 
an explosive atmosphere may occur, the employer 
responsible for the workplace is to coordinate the imple-
mentation of the measures required by these regulations 
(regulation 11).

15.17.3 Recording the assessment

When employers have fi ve or more employees a record 
must be made of the signifi cant fi ndings of the assess-
ment as soon as is practicable after that assessment is 
made, including:

➤ Measures taken to eliminate or reduce risk
➤ Suffi cient information to show that the workplace 

and work equipment will be safe from risk of fi re and 
explosion during operation and maintenance

➤ Details of any areas zoned as hazardous due to the 
likely presence of explosive atmospheres

➤ Where employers share a workplace, any special 
measures to ensure coordination of safety require -
ments to protect workers from explosive atmospheres.

15.17.4 Control measures

Employers are required to ensure that the safety risks 
from dangerous substances are eliminated or, where this 

is not reasonably practicable, to take rneasures to con-
trol risks and to reduce the harmful effects of any fi re, 
explosion or similar event, so far as is reasonably practi-
cable (mitigation).

15.17.5 Mitigation measures

An employer should apply mitigation measures, which are 
consistent with the risk assessment and appropriate to 
the nature of the activity or operation. These can include:

➤ Preventing fi res and explosions from spreading to 
other plant and equipment or to other parts of the 
workplace

➤ Reducing the numbers of employees exposed to a 
minimum

➤ In the case of process plant, providing plant and 
equipment that can safely contain or suppress an 
explosion, or vent it to a safe place.

Measures taken to achieve the elimination or the reduc-
tion of risk should take into account the design, con-
struction and maintenance of the workplace and work 
processes, including all relevant plant, equipment, con-
trol and protection systems.

15.17.6 Workplace classifi cation and marking – 
regulation 7

Places at the workplace where explosive atmospheres 
may occur must be classifi ed as hazardous or non-haz-
ardous and hazardous places must be classifi ed into 
zones on the basis of the frequency and duration of the 
occurrence of an explosive atmosphere (regulation 7(1) 
and Schedule 2).

Equipment and protective systems in hazardous 
places must comply with the requirements of Schedule 3 
(regulation 7(2)) and, where necessary, hazardous places 
must be marked with signs at their points of entry in 
accordance with Schedule 4 (regulation 7(3)).

15.17.7 Regulation 10

Containers and pipes used at work for dangerous sub-
stances must, where not already marked, clearly identify 
their contents:

➤ Where necessary, areas classifi ed into zones are 
marked with a specifi ed ‘EX’ sign at their points of 
entry

➤ Where employees work in zoned areas they are pro-
vided with appropriate clothing that does not cre-
ate a risk of an electrostatic discharge igniting the 
explosive atmosphere
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➤ Before coming into operation for the fi rst time, areas 
where hazardous explosive atmospheres may be 
present are confi rmed as being safe (verifi ed) by a 
person (or organisation) competent in the fi eld of 
explosion protection. The person carrying out the 
verifi cation must be competent to consider the par-
ticular risks at the workplace and the adequacy of 
control and other measures put in place.

15.17.8 Emergency arrangements – regulation 8

Employers are required to make arrangements for deal-
ing with accidents, incidents and emergencies.

The requirements of DSEAR build on existing require-
ments under the Management Regulations. An employer 
will need to supplement those existing arrangements if 
it is assessed that an accident, incident or emergency 
could arise, for example a fi re, or a signifi cant spillage, 
because of the quantity of dangerous substances at the 
workplace. In these circumstances an employer must 
arrange:

➤ Suitable warning (including visual and audible 
alarms) and communication systems

➤ Escape facilities, if required by the risk assessment
➤ Emergency procedures to be followed in the event 

of an emergency
➤ Equipment and clothing for essential personnel 

dealing with the incident and
➤ Practice drills.

The scale and nature of the emergency arrangements 
should be proportionate to the level of risk.

Information on emergency procedures should be 
made available to employees and emergency services 
should be contacted to advise them that the information 
is available (and provide the emergency services with 
any information they consider necessary).

15.17.9 Information and training – regulation 9

Employers will also need to provide employees with pre-
cautionary information, instruction and training where a 
dangerous substance is present at the workplace.

Employers are required to provide employees (and 
their representatives), and other people at the workplace 
who may be at risk, with suitable information, instruction 
and training on precautions and actions they need to 
take to safeguard themselves and others, including:

➤ Name of the substances in use and risks they present
➤ Access to any relevant safety data sheet
➤ Details of legislation that applies to the hazardous 

properties of those substances and
➤ The signifi cant fi ndings of the risk assessment.

Employers need only provide information, instruction 
and training to non-employees where it is required to 
ensure their safety. Where it is provided, it should be in 
proportion to the level and type of risk.

15.18 The Electricity at Work 
Regulations 1989 (SI 0635)

The purpose of the Electricity at Work Regulations 1989 
(EAWR) is to require precautions to be taken against the 
risk of death or personal injury from electricity in work 
activities and are supported by guidance.

Defi nitions in EAWR

Term Meaning

Conductor A conductor or electrical energy

Danger Risk of injury

Electrical equipment Anything used, intended to be used 
 or installed for use to generate, 
 provide, transmit, transform, rectify, 
 convert, conduct, distribute, 
 control, store, measure or use 
 electrical energy

Injury Death or personal injury from 
 electric shock, electric burn, 
 electrical explosion or arcing or 
 from fi re or explosion initiated by 
 electrical energy where such death 
 or injury is associated with the ‘use’ 
 of electrical energy

System Any electrical system in which all 
 the electrical equipment is or may 
 be electrically connected to a 
 common source of electrical energy 
 and includes such source and such 
 equipment

15.18.1 Duties – regulation 3

The key duty holders under EAWR are employers and 
the self-employed, both of whom are required to comply 
with the requirements for matters within their control.

Employees at work also have duties to:

➤ Cooperate with their employer to enable them to 
comply with their requirements and

➤ Comply with the EAWR for matters under their con-
trol (this duty is equivalent to the employer duty 
above and refl ects the level of responsibility of 
employees in electrical trades and professions).
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15.18.2 Systems, work activities and protective 
equipment – regulation 4

This general duty requires that:

➤ All systems are at all times of such construction as to 
prevent, so far as is reasonably practicable, danger

➤ All systems are maintained so as to prevent, so far 
as is reasonably practicable, danger

➤ Every work activity including operation, use and 
maintenance of and near a system is carried out so 
as not to give rise, so far as is reasonably practicable, 
to danger

➤ Any equipment provided for the purposes of protect-
ing people at work on or near electrical equipment 
is suitable for use, suitably maintained and properly 
used.

The remainder of EAWR provides further detail on these 
general duties.

15.18.3 Strength and capability of equipment – 
regulation 5

Electrical equipment must not be put to use where its 
strength and capability may be exceeded in such a way 
as may give rise to danger. In satisfying this requirement, 
consideration should be given to the expected current 
fl ow including load and transient currents, fault currents 
and pulses of current.

15.18.4 Adverse or hazardous environments – 
regulation 6

Where it is reasonably foreseeable that electrical equip-
ment may be exposed to adverse or hazardous environ-
ments, it must be of such construction or as necessary 
protected to, so far as is reasonably practicable, prevent 
danger.

This includes exposure to:

➤ Mechanical damage
➤ The effects of the weather, natural hazards, temper-

ature or pressure
➤ The effects of wet, dirty, dusty or corrosive conditions
➤ Any fl ammable or explosive substance, including 

dusts, vapours or gases.

In selecting suitable equipment for such hazardous envi-
ronments, reference should be made to the Index of 
Protection Ratings (IP Ratings) which is an internation-
ally recognised system for classifying the degree of pro-
tection provided.

15.18.5 Insulation, protection and placing of 
conductors – regulation 7

All conductors in a system which may give rise to dan-
ger must be either:

➤ Suitably covered with insulating material and pro-
tected to prevent, so far as is reasonably practic-
able, danger or

➤ Have such precautions taken as will prevent, so far 
as is reasonably practicable, danger.

Note: The precautions that may be required for this 
range from the safe placement of cables as overhead 
cables to formal safe systems of work for high voltage 
switching where the risk of danger cannot be avoided.

15.18.6 Earthing or other suitable precautions – 
regulation 8

Precautions should be taken, either by earthing or by 
other suitable means, to prevent danger arising when a 
conductor other than a circuit conductor which may rea-
sonably foreseeably become charged as a result of either 
the use of or fault in the system, becomes so charged.

A conductor will be regarded as earthed when it is 
connected to a general mass of earth by conductors of 
suffi cient strength and capability to discharge electrical 
energy to earth.

15.18.7 Integrity of referenced conductors – 
regulation 9

If a circuit conductor is connected to earth or to any 
other reference point, nothing which could give rise to 
danger by breaking the electrical continuity or introduc-
ing high impedance is allowed in the conductor unless 
suitable precautions are taken against that danger.

15.18.8 Connections – regulation 10

All joints and connections in a system must be both 
mechanically and electrically suitable for use. This 
includes all plugs, sockets, joints and terminals and 
must also take account of both the environmental condi-
tions and the location of the connections.

15.18.9 Means for protecting from excess 
current – regulation 11

Effi cient means shall be provided and suitable located to 
protect every part of a system from excess current as 
necessary to prevent danger. This covers short circuits 
and overloads and the usual means of protection is by 
fuses or circuit breakers.
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15.18.10 Means for cutting off the supply and 
isolation – regulation 12

Suitable means should be available for cutting off the 
supply to any electrical equipment and the isolation of 
any electrical equipment where necessary to prevent 
danger. In this context, isolation means the disconnec-
tion and separation of the electrical equipment from 
every source of electrical energy in such a way that this 
is secure and inadvertent reconnection is prevented.

Electrical equipment that is in itself a source of 
electrical energy (e.g. the windings of generators) is 
exempt from this requirement although precautions must 
still be taken to prevent danger.

15.18.11 Precautions of equipment made dead – 
regulation 13

Adequate precautions must be taken to prevent electrical 
equipment, which has been made dead to prevent dan-
ger while work is carried out, from becoming electrically 
charged during that work if this would result in danger.

This is the system of switch-off, isolate, lock-off and 
prove dead, all of which should be included in a formal 
safe system of work or a permit to work.

15.18.12 Work on or near live conductors – 
regulation 14

The EAWR are very clear on the issue of live work – it 
should be avoided wherever possible.

This regulation illustrates this principle clearly and 
requires that no person should work on or so near any 
live conductor where danger may arise unless:

➤ It is unreasonable in all circumstances for it to be 
dead and

➤ It is reasonable in all circumstances for the person 
to be at work on or near it while it is live and

➤ Suitable precautions are taken to prevent injury, 
including the provision of protective equipment.

15.18.13 Working space, access and lighting – 
regulation 15

Adequate working space, means of access and lighting 
should be provided at all electrical equipment on which 
or near which work is being done which may give rise to 
danger for the purpose of preventing injury.

Where this work involves work on or near live 
conductors, this would include having suffi cient space 
for persons to pass one another safely and to pull back 
from the conductors.

15.18.14 Persons to be competent to prevent 
danger – regulation 16

This regulation requires that no person is engaged in any 
work activity where technical knowledge or experience is 
necessary to prevent danger or injury unless the person 
has such knowledge or experience or is under appropri-
ate supervision for the activity.

The supporting guidance to this regulation lists 
the scope of this ‘technical knowledge or experience’, 
including the ability to recognise at all times whether it is 
safe for work to continue.

15.19 The Gas Appliances (Safety) 
Regulations 1992 (SI 0711)

These regulations require that no person should supply 
any gas appliance or fi tting unless the appliance con-
forms to EC type examination and satisfi es essential 
safety requirements listed in Schedule 3 of the regula-
tions. Examples of some of these requirements are listed 
below:

➤ Appliances are designed and built as to operate 
safely and present no danger to persons, domestic 
animals or property

➤ When placed on the market, they are:
 ➤  Accompanied by technical instructions intended 

for the installer
 ➤  Accompanied by instructions for use and ser-

vicing, intended for the user
 ➤  Bear appropriate warning notices, which must 

also appear on the packaging
 ➤  The instructions and warning notices must be 

in English or in the languages of the Member 
States of destination

➤ The instructions for use and servicing intended for 
the user must contain all the information required 
for safe use, and must in particular draw the user’s 
attention to any restrictions on use

➤ The warning notices on the appliance and its pack-
aging must clearly state the type of gas used, the 
gas supply pressure and any restrictions on use, in 
particular the restriction whereby the appliance must 
be installed only in areas where there is suffi cient 
ventilation

➤ Materials must be appropriate for their intended 
purpose and must withstand the technical, chemical 
and thermal conditions to which they will foresee-
ably be subjected

➤ The properties of materials that are important for 
safety must be guaranteed by the manufacturer or 
the supplier of the appliance
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➤ Appliances must be so designed and constructed 
as to minimise the risk of explosion in the event of a 
fi re of external origin

➤ Appliances must be so designed and constructed 
that failure of a safety, controlling or regulating 
device may not lead to an unsafe situation

➤ Appliances must be so constructed that gas release 
during ignition and reignition and after fl ame extinc-
tion is limited in order to avoid a dangerous accu-
mulation of unburned gas in the appliance

➤ Appliances intended to be used in indoor spaces 
and rooms must be fi tted with a special device 
which avoids a dangerous accumulation of 
unburned gas in such spaces or rooms

➤ Appliances must be so constructed that, when used 
normally, there will be no accidental release of com-
bustion products

➤ Parts of the appliance which are intended to be 
placed in close proximity to the fl oor or other sur-
faces must not reach temperatures which present a 
danger in the surrounding area.

15.20 The Gas Safety (Installation and 
Use) Regulations 1998 (SI 2451)

These regulations focus on the safe installation and use 
of gas appliances. Some of the key requirements are 
summarised below:

➤ Installation is only carried out by competent persons 
(they must be registered with CORGI – the Council 
for Registered Gas Installers)

➤ General safety precautions are met during installa-
tion including:

 ➤  Ensuring the gas fi tting is of good construction 
and sound material

 ➤  Working in such a way as to prevent a danger-
ous release of gas

 ➤  Not searching for gas leaks with a source of 
ignition

 ➤  Not installing a gas storage vessel in a base-
ment or cellar

➤ Gas fi ttings are properly supported and protected
➤ Alterations to existing fi ttings do not adversely affect 

the safety of the fi tting
➤ An emergency control (isolation valve) is provided 

before gas is fi rst supplied in any premises
➤ Gas appliances are not installed unless they can be 

used without danger to people
➤ Flued domestic gas appliances must be connected 

by fi xed rigid pipes
➤ Installers of gas appliances must not leave the appli-

ance connected unless it can be used or is sealed 
off from the gas supply

➤ Flues are suitable and in a safe position
➤ Only room sealed appliances must be installed in 

bath/shower rooms
➤ Gas fi re or heaters intended to be used in sleeping 

accommodation must be room sealed appliances or 
incorporate a safety device to shut the device down

➤ Appliances are only used if they are safe
➤ Landlords must ensure that gas appliances are 

tested at 12 monthly intervals.

15.21 The Health and Safety 
(Consultation with Employees) 
Regulations 1996 (SI 1513)

The Health and Safety (Consultation with Employees) 
Regulations 1996 (HSCWE Regs) only apply where 
employees are not represented by union appointed 
safety representatives (see the Safety Representatives 
and Safety Committees Regulations 1977).

15.21.1 Duty to consult – regulation 3

The employer is required to consult with their employ-
ees in good time on matters relating to their health and 
safety and, in particular:

➤ The introduction of any measure which may affect 
their health and safety

➤ The employer’s arrangements for appointing or nom-
inating competent persons under the Management 
of Health and Safety at Work Regulations 1999 (see 
later)

➤ Any information the employer is required to provide 
under other relevant legislation

➤ The planning and organisation of any training the 
employer is required to provide under other relevant 
legislation

➤ The health and safety consequences of the intro-
duction of any new technologies into the workplace.

Note: The supporting guidance makes it clear that con-
sultation involves both listening to the views of employ-
ees and taking account of these before any decision is 
made.

15.21.2 Persons to be consulted – regulation 4

The employer must either:

➤ Consult with their employers directly or
➤ Consult with one or more persons from a group of 

employees where the group has elected that per-
son or persons to represent them. (Persons elected 
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in this way are termed representatives of employee 
safety (ROES).)

Where the employer consults with ROES, they must 
inform their employees of both the name of the ROES 
and the group of employees the ROES represents.

The employer should not consult with ROES where:

➤ The ROES notifi es the employer that they do not 
intend to represent the group of employees

➤ The ROES ceases to be employed in the group of 
employees they represented

➤ The election period has expired
➤ The ROES becomes incapacitated from carrying out 

their functions.

Where the employer discontinues consultation with 
ROES, they must inform their employees in the group 
concerned. Where the employer has previously con-
sulted with ROES and then decides to consult with their 
employees directly, they must inform both the ROES and 
their employees of their decision.

15.21.3 Duty to provide information – regulation 5

Where the employer consults employees directly, they 
must also make information available to the employees 
as necessary to enable the employees to participate 
fully and effectively in the consultation.

The guidance to the HSCWE Regs indicates that 
this would include information on:

➤ The hazards and associated risks to health and 
safety that may arise as a result of their activities

➤ The preventive and protective measures required for 
these

➤ The action employees should take if they encounter 
hazards and associated risks.

In the case of consultation with ROES, the employer 
must also provide the ROES with any records required 
under the Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations 1995 (RIDDOR – see later).

The employer is not required to provide information 
which:

➤ Would be against the interests of national security
➤ Relates specifi cally to an individual without their 

consent
➤ Could cause substantial injury to the employers’ 

under taking
➤ Is obtained by the employer for bringing, prosecut-

ing or defending any legal proceedings
➤ Is not related to health and safety.

15.21.4 Functions of ROES – regulation 6

Where the employer consults with ROES, they have the 
following functions:

➤ To make representations to the employer on poten-
tial hazards and dangerous occurrences at the work-
place which either affect or could affect the group of 
employees the ROES represents

➤ To make representations to the employer on general 
matters affecting the health and safety of the group 
of employees the ROES represents, and in particular 
on the matters detailed in regulation 3 above

➤ To represent the group of employees in consultation 
at the workplace with appointed enforcing authority 
inspectors (either HSE or EHOs).

Note: The above are not legal duties on ROES and they 
do not absolve the ROES of their duties as employees 
under relevant legislation. It is becoming increasingly 
common for employers to involve ROES in safety com-
mittees, critical incident investigation and workplace 
inspections in the same way that union appointed safety 
representatives are and such good practice should be 
encouraged wherever possible.

15.21.5 Training, time off and facilities for 
ROES – regulation 7

Where the employer consults with ROES, they must:

➤ Ensure that the ROES is provided with training in 
respect of their functions and meet any reasonable 
costs associated with this training

➤ Permit the ROES suffi cient time off with pay during 
the ROES working hours as necessary for the ROES 
to perform their functions or attend training

➤ Provide the ROES with other facilities and assist-
ance to enable the ROES to perform their functions.

The employer must also permit a candidate standing for 
election as an ROES to take reasonable time off with 
pay during their working hours to fulfi l their functions as 
a candidate.

15.21.6 Civil liability – regulation 9

Civil action for a breach of the HSCWE Regs is pre-
cluded although the ROES may complain to the employ-
ment tribunal where their employer either fails to permit 
them to take time off as detailed under regulation 7 or 
has failed to pay them while the ROES was either per-
forming or attending training in their functions.
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15.22 The Health and Safety (First-Aid) 
Regulations 1981 (SI 0917)

These regulations place a general duty on the employer 
to make adequate provision of their employees if they 
are injured or become ill at work and are supported by 
an Approved Code of Practice.

15.22.1 Defi nition of fi rst aid

The regulations defi ne ‘fi rst aid’ as:

Treatment for the purposes of preserving life 
and minimising the consequence of injury 
and ill health until help from a medical practi-
tioner or nurse is obtained.

and

Treatment of minor injuries which would oth-
erwise receive no treatment or which do not 
require treatment by a medical practitioner or 
nurse.

15.22.2 Provision for fi rst aid – regulation 3

The employer is required to provide, or ensure that there 
are provided:

➤ Adequate and appropriate equipment and facilities 
to enable fi rst aid to be rendered to their employees 
if they are injured or become ill at work

➤ Adequate and appropriate numbers of suitable per-
sons for rendering fi rst aid.

The ACoP provides extensive guidance on how to deter-
mine the adequacy of fi rst aid equipment and facili-
ties which should largely be determined by the nature 
of the activities performed as opposed to the numbers 
employed.

As a minimum, there should be:

➤ At least one fi rst aid kit which:
 ➤  Is placed in a clearly identifi able and readily 

accessible location
 ➤  Contains a suffi cient quantity of suitable fi rst aid 

materials and nothing else (guidance on suitable 
contents is detailed in the ACoP)

 ➤  Is checked regularly so that the contents are not 
used past their expiry date and are replenished 
as soon as possible after use

 ➤  Is stored in a clearly identifi able and suitable box 
designed to protect the contents from damp and 
dust and labelled with a white cross on a green 
background (see later section on the Safety 
Signs and Safety Signals Regulations 1996)

➤ Soap and water and disposable drying materials 
for fi rst aid purposes (individually wrapped moist 

cleansing wipes which are not impregnated with 
alcohol may be used instead)

➤ Disposable plastic gloves, aprons and suitable 
protective equipment should also be provided as 
should plastic disposable bags for soiled or used 
fi rst aid dressings. These should be disposed of in 
sealed bags as necessary.

In deciding on the provision of ‘suitable persons’, the 
employer should again concentrate on the nature of the 
work as opposed to the numbers employed. As a mini-
mum there must be an ‘appointed person’ at all times 
when employees are at work and in low risk situations, 
e.g. offi ces, an employer will need one ‘suitable person’ 
for every 50 employees. Supporting guidance from the 
HSE provides a simple chart to assist in determining the 
level of provision required.

A ‘suitable person’ is defi ned as a fi rst-aider who 
holds a current fi rst aid certifi cate issued by an HSE 
approved organisation and any other person who has 
undergone training and obtained qualifi cations approved 
by the HSE. Certifi cates of qualifi cation are currently 
valid for 3 years after which a refresher course of a 
minimum of 12 contact hours (normally over 2 days) 
followed by an examination is required for recertifi cation.

An ‘appointed person’ is someone who is provided 
by the employer to take charge of the situation if a serious 
injury or illness occurs in the absence of a fi rst-aider. They 
are not required to be fi rst aid trained although it is good 
practice for them to be trained in emergency fi rst aid 
(minimum 4 hours’ contact time repeated every 3 years).

15.22.3 Information for employees – regulation 4

The employer must inform their employees of the fi rst 
aid arrangements including the location of equipment, 
facilities and personnel. This should be provided at 
induction and reinforced should they move to another 
part of the establishment.

15.22.4 Self-employed – regulation 5

The self-employed are required to provide such fi rst aid 
equipment as is adequate for themselves. This may be 
as simple as a small travel kit. Often, the self-employed 
will share facilities with other employers although this 
should be agreed and not assumed.

15.23 The Health and Safety 
(Information for Employees) 
Regulations 1989 (SI 682)

These regulations require the employer to either dis-
play an approved poster (Health and Safety – What 
you should know) or to issue their employees with an 
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approved leafl et covering the same information. These 
approved documents contain information on the general 
requirements of health and safety law and have addi-
tional spaces for the employer to include the following:

➤ The address of their local enforcing authority and 
the address of the Employment Medical Advisory 
Service (EMAS)

➤ Details of either trade union or other safety repre -
sentatives

➤ Details of the competent persons appointed to assist 
the employer to comply with their duties under health 
and safety legislation.

15.23.1 Regulation 4 – Provision of poster or 
leafl et

All employers must provide for each of his employees 
an approved poster which is displayed in a readable 
condition:

➤ At a place which is reasonably accessible to the 
employee while he is at work and

➤ In such a position in that place as to be easily seen 
and read by that employee or

➤ Give to the employee the approved leafl et.

Every employer must be treated as having complied with 
this paragraph if he gives to the employee the approved 
leafl et as soon as is reasonably practicable.

Where the form of poster or leafl et is revised on or 
before the date the revision takes effect an employer shall 
provide his employees with revised posters of leafl ets.

15.23.2 Regulation 5 – Provision of further 
information

The information contained within the poster or leafl et 
must include:

➤ The name of the enforcing authority for the premises 
where the poster is displayed and the address of the 
offi ce of that authority for the area in which those 
premises are situated and

➤ The address of the offi ce of the employment medi-
cal advisory service for the area in which those 
premises are situated.

15.23.3 Regulation 6 – Exemption certifi cates

The Health and Safety Executive may, by a certifi cate 
in writing, exempt any person from all or any of the 
requirements imposed by these regulations. However, 
the Executive cannot grant any exemption unless it is 
satisfi ed that the health, safety and welfare of persons 
who are likely to be affected by the exemption will not 
be prejudiced in consequence of it.

15.23.4 Regulation 7 – Defence

A defence will be successful if an employer demonstrates 
that he took all reasonable precautions and exercised all 
due diligence to avoid the commission of that offence.

15.24 The Management of Health and 
Safety at Work Regulations 1999 
(SI 3242)

The Management of Health and Safety at Work 
Regulations 1999 (MHSWR) originally came into force in 
1993 and following signifi cant amendment, most recently 
in 2003, the original MHSWR have been revised and 
republished with a new ACoP.

15.24.1 Risk assessment – regulation 3

This requires that the employer carry out a ‘suitable and 
suffi cient’ assessment of the risks to the health and 
safety of both their employees at work and other persons 
who may be affected by their undertaking. The same duty 
is placed on the self-employed in relation to risks to their 
own health and safety and to the health and safety of 
other persons who may be affected by their undertaking.

The ACoP and supporting text provides detailed 
guidance on ‘suitable and suffi cient’ which is summarised 
below:

Suitable and suffi cient

The assessment should identify the risks arising from or in 
connection with work and should be proportionate to these 
risks. Once the risks have been assessed, insignifi cant risks 
can usually be ignored as can the risks arising from routine 
activities of life in general.

The duty holder must take reasonable steps to help identify 
the risks, e.g. by looking at appropriate information sources 
including legislation, trade manuals, seeking competent 
advice and following industry best practice.

The assessment should be appropriate to the nature of the 
work and should identify the period of time for which it is 
likely to remain valid.

The assessment must take account of the particular 
risks to the health and safety of young persons and to 
new or expectant mothers or their babies.

The assessment must be reviewed if:

➤ There is reason to suspect that it is no longer 
valid or

➤ There has been a signifi cant change in the matters 
to which it relates.
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➤ There is an identifi able disease or adverse health 
condition related to the work concerned

➤ Valid techniques are available to detect indications 
of the disease or condition

➤ There is a reasonable likelihood that the disease 
or condition may occur under the particular work 
circumstances

➤ Surveillance is likely to further protect the health and 
safety of the employees concerned.

15.24.5 Health and safety assistance – 
regulation 7

Every employer is required to appoint one or more com-
petent persons to assist them to comply with their legal 
obligations under both health and safety and fi re safety 
legislation.

The employer must also ensure that:

➤ The number of persons they appoint and
➤ The time available for them and
➤ The means at their disposal

are adequate.
In judging their competence, the employer must take 

into account the training and experience or knowledge 
and other qualities the appointee has to properly assist 
the employer to comply.

Note: Industry best practice gives preference to the 
appointment of in-house competent persons as opposed 
to external consultants although they are commonly 
used to support appointees and for specialist advice.

15.24.6 Procedures for serious and imminent 
danger – regulation 8

The employer must:

➤ Establish procedures to be followed in the event of 
serious and imminent danger to persons at work in 
their undertaking

➤ Nominate a suffi cient number of competent persons 
to implement evacuation procedures of those persons

➤ Ensure that none of their employees have access to 
an area the employer occupies where it is necessary 
to restrict access on health and safety grounds 
unless the employee has received adequate health 
and safety training.

The serious and imminent danger procedures should:

➤ Require any persons at work who are exposed to 
serious and imminent danger to be informed of the 
nature of the hazard and the steps taken or to be 
taken to protect them from it

Where the review identifi es that changes are required, 
these must be made.

Where the employer has fi ve or more employees, 
they are required to record the signifi cant fi ndings or 
their assessment including any group of employees who 
are especially at risk.

Note: The purpose of the risk assessment is to enable 
the duty holder to identify the measures they need to 
take to comply with other relevant legislation.

15.24.2 Principles of prevention – regulation 4

In implementing any preventive and protective meas-
ures, the employer is required to follow the principles of 
prevention specifi ed in Schedule 1:

Schedule 1: General principles of prevention

Avoid risks to health and safety

Evaluate risks which cannot be avoided

Combat the risks at source

Adapt the work to the individual

Adapt to technological processes

Replace the dangerous with the non- or less dangerous

Develop a coherent overall prevention policy

Give priority to collective protective measures over individual 
protective measures

Give appropriate instructions to employees

15.24.3 Health and safety arrangements – 
regulation 5

Employers are required to have arrangements in place to 
cover the effective planning, organisation, control, moni-
toring and review of the preventive and protective meas-
ures. Where the employer has fi ve or more employees 
they must record these arrangements.

15.24.4 Health surveillance – regulation 6

Employers should provide their employees with such 
health surveillance as is appropriate having regard to the 
risks to their health and safety.

The risk assessment should identify the need for 
health surveillance under specifi c legislation, e.g. COSHH 
(see earlier section). The employer should also provide 
health surveillance where:
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➤ Enable the persons concerned to stop work and 
immediately proceed to a place of safety in the 
event of their exposure to serious, imminent and 
unavoidable danger

➤ Require the persons to be prevented from resuming 
work in any situation where there is still a serious 
and imminent danger.

15.24.7 Contact with emergency services – 
regulation 9

Employers are required to ensure that any necessary 
contacts with emergency services are arranged, partic-
ularly as regards fi rst aid, emergency medical care and 
rescue work and the ACoP provides clear instructions 
to the employer on establishing procedures for this and 
what the procedure should cover.

15.24.8 Information for employees – 
regulation 10

Employers are required to provide their employees with 
comprehensible and relevant information on:

➤ The risks to their health and safety identifi ed by the 
assessment

➤ The preventive and protective measures required
➤ The procedures for serious and imminent danger
➤ The identity of nominated competent persons 

responsible for implementing evacuation procedures
➤ The risks arising out of the undertaking of other 

employers sharing the workplace.

The information should be pitched appropriately taking 
account of the level of training, knowledge and experi-
ence of the employee and any language diffi culties or 
disabilities.

Before employing a child (a person who is not over 
compulsory school age) the employer must provide a 
parent of the child with comprehensible and relevant 
information on:

➤ The risks to their health and safety identifi ed by the 
assessment

➤ The preventive and protective measures required
➤ The risks arising out of the undertaking of other 

employers sharing the workplace.

The information can be provided verbally or through 
other organizations, e.g. the school in the case of work 
experience projects.

15.24.9 Cooperation and coordination – 
regulation 11

Where two or more employers share a workplace, each 
of them should:

➤ Cooperate with the other to enable them to comply 
with relevant fi re and health and safety legislation

➤ Take all reasonable steps to coordinate the preven-
tive and protective measures required by relevant 
fi re and health and safety legislation

➤ Take all reasonable steps to inform the other 
employer of the risks to their employees’ health and 
safety arising out of their undertaking.

15.24.10 Persons working in host employer’s 
undertakings – regulation 12

Where employees from outside are working in a host 
employer’s undertaking, the host employer must provide 
their employer with information on:

➤ The risks to their health and safety from the host 
employer’s undertaking

➤ The preventive and protective measures taken in so 
far as they relate to that employee

➤ The identity of nominated competent persons 
responsible for implementing evacuation procedures.

The host employer must also ensure that any person 
working in their undertaking is provided with appropriate 
instructions and comprehensible information on the risks 
to their health and safety from the host employer’s under-
taking and the identity of nominated competent persons 
responsible for implementing evacuation procedures.

15.24.11 Capabilities and training – regulation 13

Employers are required to take account of the capa-
bilities of their employees when entrusting tasks to them 
and should ensure that they are provided with adequate 
health and safety training on their being recruited and on 
their being exposed to new or increased risks because of:

➤ Their being transferred or given a change in 
responsibilities

➤ The introduction of new work equipment or a 
change in existing equipment

➤ The introduction of new technology
➤ The introduction of a new system or a change in a 

system of work.

This training must be repeated periodically where appro-
priate, adapted to take account of new or changed risks 
and take place during working hours.
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15.24.12 Employees’ duties – regulation 14

Employees are required to:

➤ Use any machinery, plant, equipment, dangerous 
substances, etc. in accordance with their training 
and instruction

➤ Inform their employer of any work situation which 
would represent a serious and imminent danger to 
health and safety and any matter representing a 
shortcoming in the employer’s protection arrange-
ments for health and safety.

15.24.13 Temporary workers – regulation 15

Employers are required to provide any person they 
employ on a fi xed-term contract with comprehensible 
information on:

➤ Any special occupational qualifi cation or skills required 
to carry out the work safely

➤ Any health surveillance required by relevant health 
and safety legislation.

This information must be provided before the employee 
commences their duties.

Employers must also provide this information to any 
person employed in an employment business who is to 
carry out work in the employer’s undertaking. In addition, 
the employer must provide every person carrying out an 
employment business whose employees are to carry out 
work in the employer’s undertaking with comprehensible 
information on any special occupational qualifi cation or 
skills required to carry out the work safely and specifi c 
features of the job in so far as those features are likely to 
affect their health and safety.

15.24.14 Risk assessment of new or expectant 
mothers – regulations 16, 17 and 18

Where persons working in the undertaking include 
women of child bearing age and the work could involve 
risk by reason of her condition, risks to the health and 
safety of the new or expectant mother or to her baby, 
the employer must take account of this in their risk 
assessment (see regulation 3).

This requirement will only apply where the 
employee has notifi ed the employer in writing that she is 
pregnant, has given birth within the last 6 months or is 
breastfeeding.

Where a new or expectant mother works at night 
and a certifi cate from a registered medical practitioner 
or midwife shows that it is necessary for reasons of her 
health and safety that she should not be at work, the 
employer should suspend her from work for as long as 
necessary for her health and safety.

15.24.15 Protection of young persons – 
regulation 19

Where employers employ young persons, they must 
ensure that they are protected from risks to their health 
and safety arising out of their lack of experience or the 
fact that they have not yet fully matured.

Young persons must not be employed for work:

➤ Which is beyond their physical or psychological 
capacity

➤ Involving harmful exposure to toxic or carcinogenic 
agents or those which cause heritable genetic dam-
age or harm

➤ Involving harmful exposure to radiation
➤ Involving the risk of accidents which may not be 

recognised or avoided by young persons owing to 
their insuffi cient attention to safety or lack of experi-
ence or training

➤ Where there is a risk to health from extreme heat or 
cold, noise or vibration.

The above should be taken into account in the risk 
assessment which should be reviewed with the above 
in mind.

15.24.16 Provision as to liability – regulation 21

Employers are not able to use an act or default by an 
employee or by a competent person as defence in any 
criminal proceedings for a breach of MHSWR. This does 
not affect the established duty on the employee to take 
reasonable care and to cooperate with their employer.

15.24.17 Exclusion of civil liability – regulation 22

A breach of these regulations shall not confer a right of 
action in any civil proceedings except where the duty is 
owed to:

➤ Women of child bearing age and their work could 
involve risk to the new or expectant mother or to her 
baby

➤ Young persons.

15.25 The Personal Protective 
Equipment Regulations 1992 
(SI 2966)

The Personal Protective Equipment Regulations 1992 
(PPE Regs) defi ne the term personal protective equip-
ment (PPE) as:

all equipment (including clothing affording pro-
tection against the weather) which is intended 
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to be worn or held by a person at work and 
which protects them against one or more risks 
to their health and safety, and any addition or 
accessory designed to meet that objective.

The following items are not included in this defi nition:

➤ Ordinary working clothing and uniform which do not 
specifi cally protect the health and safety of the user

➤ An offensive weapon used as self-defence or as a 
deterrent weapon

➤ Portable devices for detecting and signalling risks 
and nuisances

➤ PPE used for protection while travelling on the road
➤ Equipment used during the playing of competitive 

sports.

Where existing regulations (covering lead, ionising radia-
tions, asbestos, hazardous substances, noise and head 
protection) apply, the PPE Regs do not apply with the 
exception of regulation 5 (compatibility) although the 
general principles covering selection and maintenance 
will still be of relevance.

In summary, the PPE Regs require:

➤ Employers to ensure that suitable PPE is provided 
to their employees who may be exposed to risks to 
their health and safety except where the risks have 
been adequately controlled by other means which 
are equally or more effective (the same duty applies 
to the self-employed in relation to risks to their own 
health and safety). In selecting suitable PPE, it must:

 ➤  Be appropriate for the risks involved, the condi-
tions where it is used and the period for which it 
is worn

 ➤  Take account of ergonomic requirements, the 
health of the user and the characteristics of the 
user workstation

 ➤ Be capable of fi tting the wearer correctly
 ➤  So far as is practicable, be effective at prevent-

ing or adequately controlling the risks involved 
without increasing the overall risk

 ➤  Comply with UK legislation covering design and 
manufacture (CE marking)

 ➤  Be for personal use only where necessary to 
ensure it is hygienic

➤ Where there is more than one risk to health and 
safety for which PPE is used, the employer (and 
self-employed person) must ensure that the PPE 
required is compatible and remains effective

➤ Before selecting PPE, the employer (and self-
employed person) must ensure that an assessment 
is made to determine if the PPE they intend to pro-
vide is suitable. This assessment should follow on 
from the risk assessment carried out in accordance 
with the MHSW Regs and should include:

 ➤  An assessment of the health and safety risks 
which have not been avoided by other means

 ➤  The characteristics the PPE must have to be 
effective against both these risks and any cre-
ated by the use of the PPE itself

 ➤  A comparison of the characteristics of the PPE 
available with the above characteristics

 ➤  An assessment of compatibility with other PPE 
in use

 ➤  A review of the assessment if there is reason to 
suspect it may no longer be valid or if there has 
been a signifi cant change

➤ The employer (and self-employed person) must 
ensure that any PPE they provide is maintained 
(including replaced or cleaned as appropriate) in an 
effi cient working state, in effi cient working order and 
in good repair

➤ Where PPE is provided, the employer (and self-
employed person) must ensure that appropriate 
accommodation is also provided for the PPE when 
it is not in use

➤ The employer must provide their employees with 
such information, instruction and training as is ade-
quate and appropriate (including demonstrations in 
wearing the PPE) to enable the employees to know:

 ➤ The risks which the PPE will avoid or limit
 ➤  The purpose for and manner in which the PPE 

should be used
 ➤  Any action the employee needs to take to 

ensure the PPE remains effi cient and effective
➤ Employers must take reasonable steps to ensure 

that PPE they provide to their employees is properly 
used (the self-employed have the same duty in rela-
tion to PPE they provide for themselves)

➤ Employees are required to:
 ➤  Use any PPE they are provided with as per their 

training and instruction
 ➤  Return it to the accommodation provided for it 

after use
 ➤  Report any loss or obvious defect in the PPE to 

their employer.

15.26 Provision and Use of Work 
Equipment Regulations 1998 
(SI 2306)

The aim of the Provision and Use of Work Equipment 
Regulations 1998 (PUWER) is to ensure that equipment 
provided for use at work can be used safely and without 
risks to health.

PUWER also has specifi c requirements covering 
mobile work equipment and power presses. These are 
not covered in this summary.
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The regulations may be divided into two groups:

➤ Management duties – covering selection, mainte-
nance, inspection, conformity, information, instruc-
tion and training

➤ Physical aspects of equipment – covering guarding, 
control systems, emergency controls, stability, light-
ing and warnings.

➤ Work equipment is inspected each time that excep-
tional circumstances liable to jeopardise the safety 
of the work equipment have occurred (a record must 
be made of this inspection)

➤ Where the use of work equipment is likely to involve 
specifi c risk to health and safety, the use of the 
equipment must be restricted to those given the 
task of using it and any repairs, modifi cations, main-
tenance or servicing restricted to people specifi cally 
designated to perform those operations. These des-
ignated persons must also be given adequate train-
ing related to these operations

➤ People who use work equipment or who super-
vise or manage the use of work equipment have 
adequate health and safety information and, where 
appropriate, written instructions pertaining to the 
use of the work equipment

➤ In providing adequate information and instruction, it 
must be readily comprehensible to those concerned 
and the following should be included:

 ➤  The conditions in which and the methods by 
which the work equipment may be used

 ➤  Foreseeable abnormal situations and action to 
be taken should these occur

 ➤  Any conclusions drawn from experience in suing 
the work equipment

➤ Persons who use, supervise or manage the use of 
work equipment receive adequate training for the 
purpose of health and safety including training in:

 ➤  The methods which may be adopted when 
using the work equipment

 ➤ Any risks which such use may entail
 ➤ The precautions to be taken against these 

risks
➤ Work equipment is designed and constructed in 

compliance with any essential requirements detailed 
in EU Directives (see later section on the Supply of 
Machinery (Safety) Regulations 1992).

15.26.2 Physical requirements – regulations 11 
to 24

PUWER requires that:

➤ Measures are taken to either:
 ➤  Prevent access to any dangerous parts of 

machinery or to rotating stock bars or
 ➤  To stop movement of dangerous parts or rotat-

ing stock bars before a person enters a danger 
zone

➤  The measures taken should consist of the provision 
of:

 ➤  Fixed guards enclosing every dangerous part or 
rotating stock bar, where practicable or

Defi nitions in PUWER

Term Meaning

Work equipment Any machinery, appliance, apparatus, 
 tool or installation for use at work

Use Any activity involving work equipment 
 including starting, stopping, 
 programming, setting, transporting, 
 repairing, modifying, maintaining, 
 servicing and cleaning

PUWER applies to the following duty holders:

➤ Employers in respect of work equipment provided 
for use or used by their employees at work

➤ The self-employed for work equipment they use
➤ People who have control of work equipment.

15.26.1 Management duties – regulations 4 to 10

PUWER requires that:

➤ Work equipment is constructed or adapted so that it 
is suitable for the purpose for which it is provided

➤ Work equipment is selected having regard to the 
working conditions, the risks to health and safety in 
the premises or undertaking where the work equip-
ment is used and any additional risks posed by the 
use of the work equipment

➤ Work equipment is used only for operations and 
under conditions for which it is suitable

➤ Work equipment is maintained in an effi cient state, in 
effi cient working order and in good repair (and that 
where any machinery has a log, it is kept up to date)

➤ Work equipment is inspected after installation and 
before fi rst use (or after assembly at a new site or 
location) where the safety of the work equipment 
depends on the installation conditions (a record 
must be made of this inspection)

➤ Work equipment is inspected at suitable inter-
vals where it is exposed to conditions causing 
deterioration liable to result in dangerous situations 
(a record must be made of this inspection)
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 ➤  Other guards or protection devices, where prac-
ticable or

 ➤  Jigs, holders, push-sticks or similar protection 
appliances, where practicable or

 ➤ Information, instruction, training and supervision
➤ All guards and protection devices must:
 ➤ Be suitable for the purpose
 ➤  Be of good construction, sound material and 

adequate strength
 ➤  Be maintained in an effi cient state, in effi cient 

working order and in good repair
 ➤  Not give rise to any increased risk to health and 

safety
 ➤ Not be easily bypassed or disabled
 ➤  Be situated at suffi cient distance from the dan-

ger zone
 ➤  Not unduly restrict the view of the operating 

cycle of the machinery
 ➤  Be constructed or adapted to allow operations 

necessary to fi t or replace parts and for mainte-
nance without having to dismantle the guard or 
protection device

➤ Measures (other than the provision of PPE or infor-
mation, instruction, training or supervision, so far as 
is reasonably practicable) are taken to ensure that 
exposure of persons to the following specifi ed haz-
ards is either prevented or adequately controlled:

 ➤  Articles or substances falling or being ejected 
from the work equipment

 ➤  Rupture or disintegration of parts of work 
equipment

 ➤ Work equipment catching fi re or overheating
 ➤  Unintended or premature discharge of any arti-

cle or of any gas, dust, vapour or other sub-
stance produced, used or stored in the work 
equipment

 ➤  Unintended or premature explosion of the work 
equipment or any materials or substance pro-
duced, used or stored in the work equipment

➤ Where work equipment, parts of work equipment 
and any article or substance produced, used or 
stored in the work equipment is at a very high or low 
temperature, it should have protection where appro-
priate to prevent injury to any person by burn, scald 
or sear

➤ Where appropriate, work equipment is provided 
with one or more controls (which require deliberate 
action to operate them) for:

 ➤ Starting, including restarting after a stoppage
 ➤  Controlling any change in speed or pressure or 

other operating condition where such a change 
in conditions results in a different or greater risk 
to health and safety

➤ Where appropriate, work equipment is provided 
with one or more readily accessible controls to bring 

the work equipment to a safe condition in a safe 
manner. Where necessary for health or safety, the 
control should:

 ➤ Bring the work equipment to a complete stop
 ➤  Switch off all energy sources after stopping the 

functioning of the work equipment
 ➤  Operate in priority to any control which starts or 

changes the operating conditions of the work 
equipment

➤ Where appropriate, work equipment is provided with 
one or more readily accessible emergency stops 
which operate in priority to any of the controls men-
tioned above

➤ All controls must be clearly visible and identifi able 
(by appropriate marking where necessary) and be 
positioned so that no person operating the control is 
exposed to a risk to their health or safety

➤ Where appropriate, systems of work are effective 
in preventing any person being exposed to a risk to 
their health or safety when equipment is about to 
start

➤ Where appropriate, audible, visible or other suitable 
warnings are given whenever work equipment is 
about to start

➤ Control systems are safe and chosen taking account 
of expected failures, faults and constraints in the 
planned use of the work equipment

➤ Control systems do not create increased risk to 
health or safety and that any fault in or damage to 
any part of the control system or loss of supply of 
energy used by the work equipment cannot result 
in additional or increased risk to health or safety or 
impede the operation of stop and emergency stop 
controls

➤ Where appropriate, work equipment is provided with 
suitable means (which are clearly identifi able and 
readily accessible) to isolate it from all its sources of 
energy

➤ Appropriate measures are taken to ensure that recon-
nection to any energy source does not expose peo-
ple to any risks to their health or safety

➤ Work equipment or any part of the work equipment 
is stabilised by clamping or otherwise for the pur-
poses of health or safety

➤ Suitable and suffi cient lighting is provided at any 
place where people use work equipment, taking 
account of the operations to be carried out

➤ Appropriate measures are taken to ensure that work 
equipment is:

 ➤  Constructed or adapted to ensure that mainte-
nance operations which involve a risk to health 
or safety can be carried out while the work 
equipment is shut down or

 ➤  Can be carried out without exposing people to 
risk to their health or safety or



Summary of key legal requirements

389

 ➤  Appropriate protection measures can be taken 
for the person carrying out the maintenance 
operation

➤ Where appropriate, work equipment is marked in a 
clearly visible manner with any marking appropriate 
for health and safety

➤ Where appropriate, work equipment incorporates 
any warnings or warning devices for reasons of 
health or safety. These must be unambiguous, easily 
perceived and easily understood.

Note: Any warnings or markings must comply with the 
Health and Safety (Safety Signs and Signals) Regulations 
1996 (see later section).

PUWER also has specifi c requirements covering 
mobile work equipment and power presses. These are 
not covered in this summary.

15.27 The Regulatory Reform (Fire 
Safety) Order 2005 (SI 1541)

The Regulatory Reform (Fire Safety) Order (RRFSO) 
replaces or amends 118 pieces of fi re-related leg-
islation, the most signifi cant being the repeal of the 
Fire Precautions Act 1971 and the revocation of Fire 
Precautions (Workplace) Regulations 1997(as amended). 
It develops and extends many of the concepts from the 
Fire Precautions (Workplace) Regulations 1997 and the 
Management of Health and Safety at Work Regulations 
1999.

The RRFSO applies to the majority of premises 
and workplaces in the UK. Broadly it does not apply 
to dwellings, the underground parts of mines, offshore 
installations, anything that fl oats, fl ies or runs on wheels.

15.27.1 Defi nitions and meanings

Responsible person – this is the person who more than 
likely owns the premises or business or the person with 
control over the premises, business or activity. Where 
two or more responsible persons share responsibility 
(e.g. landlord/tenant, multiple occupied building or adja-
cent premises) the responsible persons must cooperate, 
share information and collaborate to provide fi re safety 
measures.

Relevant person – this is anyone who is legally on 
the premises or anyone who is not on the premises but 
who may be affected, such as in nearby property.

The RRFSO specifi cally excludes fi re fi ghters from 
this group of people.

Employee – this has a broad defi nition and may 
include subcontractors, self-employed and casual 
workers.

Competent person – anyone appointed by the 
responsible person and could be a company employee, 
fi re safety manager, fi re warden, etc. or an external 
consultant. But must be someone who has enough 
training and experience or knowledge and other qualities 
to undertake their role.

Inspector – person appointed by the enforcing 
authority (normally a fi re offi cer from the local Fire and 
Rescue Service).

Enforcing authority – normally the Fire and Rescue 
Service but may be the HSE, MOD or local authority.

Enforcement – failing to comply with articles 8 
through 21 and 38 may result in the serving of a variety 
of notices or on successful prosecution a fi ne or up to 
two years in jail.

Articles 8 through 21 cover all the main provisions 
of the RRFSO, from carrying out risk assessments to 
maintenance and training.

Fire risk assessment – the cornerstone of the 
RRFSO is the risk assessment. This must be reviewed 
regularly and if necessary amended. The risk assess-
ment must be formally recorded if the responsible 
person employs fi ve or more people, the premises are 
licensed or an alterations notice requires it.

Maintenance – all equipment provided for the 
purpose of fi re safety or for the use or protection of fi re 
fi ghters must be maintained and kept in good order.

Note: Reference to the ‘Articles’ of the RRFSO are made 
in the following paragraphs by the use of brackets, 
e.g. [4.1(b)].

15.27.2 Application

The RRFSO applies to the vast majority of workplaces 
and premises in the UK. There are notably very few 
exceptions. Workplaces and premises vary considerably 
in size and risk and as a consequence the RRFSO con-
tains fewer concise words such as ‘adequate’, ‘appro-
priate’ and ‘reasonable’. The following summarises the 
RRFSO in the context of a typical organisation for which 
you are responsible, or own the premises, business or 
operation, i.e. the responsible person.

15.27.3 The responsible person

As the responsible person you must ensure the safety 
from fi re of your employees and any person who may 
legally come onto your premises, or any person not on 
the premises who may be affected (relevant persons) 
[8(a) and (b)]. Where you share responsibility with other 
responsible persons (e.g. adjacent premises, employers, 
tenant/landlord or multiple tenancy building) you must 
cooperate by sharing information and collaborating in 
providing measures. This also extends to premises in 
which an explosive atmosphere could occur [22].
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The RRFSO places a duty on the responsible person 
(RP) and outlines all the measures that must be taken 
to ensure the safety of all the RP is directly or indirectly 
responsible for. At the same time it allows the enfor cing 
authority to make sure that it is enacted and sets 
penalties if it is not.

It requires the RP to:

➤ Carry out a fi re risk assessment
➤ Develop and produce a policy
➤ Develop procedures (particularly with regard to 

evacuation)
➤ Provide staff with information and training and carry 

out fi re drills.

The responsible person must also provide and maintain:

➤ Clear means of escape
➤ Signs
➤ Notices
➤ Emergency lighting
➤ Fire detection and alarm and
➤ Fire fi ghting equipment.

The RRFSO contains the phrase ‘…The responsible per-
son must…appoint one or more Competent Persons to 
assist him…’. In addition, the competent person must 
have ‘…suffi cient training, experience and knowledge…’. 
Where the competent person is directly employed the 
responsible person must ensure that he or she is properly 
trained.

When there is no competent person within the 
responsible person’s employment to assist in the 
preparation of a fi re risk assessment an external consult-
ant can be engaged, they must be provided with informa-
tion to ensure that they can undertake their tasks.

15.27.4 Means of escape

The RRFSO requires that the responsible person pro-
vides a means of escape [4.(1)(b)] and ensures that 
they are available at all times [4.(1)(c)]. In particular the 
RRSFO requires that:

Escape routes are established and always avail able 
and lead as directly as possible to a place of safety. 
Doors must open easily and in the direction of escape, 
no sliding or revolving doors. They should be adequate 
in size and number and provided with emergency 
lighting and signs [14(1) and (2)].

Signs and notices must be provided that are 
appropriate and that:

➤ Give instruction to employees and other relevant 
persons [Schedule 1 Part 3(h)] of emergency proce-
dures including fi re action notices [19(1)(c) 4.(1)(f)]

➤ Indicate the position of extinguishers [13(1)(b)]
➤ Indicate emergency routes and exits. [14(2)(g)]

Fire detection and alarm system must be provided 
[13(1)(a), 4.(1)(e) and 15(2)(a) and (b)]. The type and cover-
age of the fi re alarm would be subject to the requirements 
of the risk assessment.

Emergency lighting must be provided in escape 
routes [14(2)(h)].

Compartments and doors. The RP must take 
measures to ensure all fi re resisting walls and doors 
are kept in good order, walls, ceilings and fl oors are not 
breached and fi re doors have appropriate intumescent 
strips, cold smoke seals and closing devices [4.(1)(a)]. 

15.27.5 Fire fi ghting

The RP must provide appropriate fi re fi ghting equip-
ment [4.(1)(d), 13(1)(a), 13(1)(b) and 13(3)(a)]. In general 
this means portable extinguishers but may include hose 
reels, sprinklers and other types of fi xed installations 
where appropriate.

15.27.6 Maintenance

All equipment installed for the purposes of fi re safety 
must be maintained in good working order by either 
the responsible person or occupier [17(1) and (2)]. The 
person who undertakes the maintenance must be com-
petent [18(1) through (8)]. You may need to provide evi-
dence that they are third party accredited, e.g. ISO 9001 
certifi ed, LPCB approved, etc.

15.27.7 Training

All employees must be given adequate training, including 
‘action to be taken’, when they commence employment 
and receive refresher training as appropriate. Further 
training would be required if there were any change that 
may affect fi re safety, e.g. change of work, new systems 
or alteration to the building.

The training should be provided during normal 
working hours. [4.(1)(f)(i), 15(2)(a), 21(1) and (2) and 
Schedule 1 Part 3(h)]. The employer must carry out 
regular fi re drills as part of the training [15(1)(a) and (b)].

15.27.8 Article 13/15 – Competent persons

A responsible person must appoint one or more compe-
tent persons to:

➤ Carry out fi re fi ghting duties [13(3)(b)]
➤ Make contact with emergency services [13(3)(c)]
➤ Assist in evacuations [15(1)(b)].
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A competent person can only be regarded as competent 
if they have appropriate training, experience, knowledge 
or other qualities [13(4) and 15(3)].

15.27.9 Articles 40–41 – Employee rights and 
responsibilities

Employees also have rights and responsibilities under 
the RRFSO broadly similar to those found in current 
health and safety legislation. The responsible person 
must consult employees on fi re safety matters and pro-
vide information to them and ensure that they have been 
suitably trained to fulfi l their role.

An employee must not act in a way that endangers 
themselves or others, they must also bring to the 
attention of the employer any shortcomings in the fi re 
prevention and protection arrangements and cooperate 
with the employer. The responsible person cannot charge 
an employee for providing any fi re safety measures that 
may be required under the RRFSO. An employee is 
entitled to recover his losses via civil proceedings if the 
responsible person fails to comply with the RRFSO.

Responsible persons must ensure that any person 
they employ (directly or indirectly) is provided with all 
information related to fi re safety [19 and 20]. Employers 
must consult with employees with regard to fi re safety 
issues [41(1) and (2)].

Employees cannot be charged for anything provided 
for, e.g. training or safety equipment [40]. However, if an 
employee suffers loss or damage as result of a responsi-
ble person failing to comply with the RRFSO the employee 
can recover their losses from the employer [39(2)].

Employees must take reasonable care of themselves 
and others and cooperate with their employer. They 
must also report any serious dangers and shortcomings 
in the fi re safety arrangements [23(1)(a–c)].

15.27.10 Young persons

When considering employing a young person the respon-
sible person must include particular aspects in his risk 
assessment [9(5)] such as their inexperience and lack of 
maturity, the type and extent of training, degree of expo-
sure to risk, the activities and premises that they may be 
undertaking their work in [Schedule 1 Part ].

As such it is therefore likely that you will include 
specifi c reference to these issues in your risk assessment.

15.27.11 Article 25 – Enforcement

The enforcing authority is usually the local Fire and 
Rescue Service [25(a)]; however, there are other enfor-
cing authorities:

➤ HSE (Health and Safety Executive) – nuclear instal-
lations, ships under construction and building sites 
[25(b)]

➤ MOD (Ministry of Defence) Fire Service – military 
and defence establishments [25(c)]

➤ Local authority – sports grounds and stadia [25(d)].

15.27.12 Article 27 – Inspectors

In most cases inspectors are offi cers from the local Fire 
and Rescue Service. An inspector has the right to:

➤ Enter into your premises or workplace if he is 
inspecting it but cannot force an entry [27(1)(a)]

➤ Make enquiries to establish the limits of the 
premises and who the responsible persons are 
[27(1)(b)]

➤ Inspect or take copies of any records [27(1)(c)]
➤ Take samples [27(1)(e)].

15.27.13 Article 29–31 – Notices and penalties

An ‘alterations notice’ may be served by an enforcing 
authority when in their opinion any changes may increase 
the level of risk signifi cantly (high risk premises) [29(1)].

An ‘enforcement notice’ may be served when the 
RRFSO has not been complied with, such as providing 
adequate fi re fi ghting equipment or emergency lighting 
[30(1)].

A ‘prohibition notice’ may be served when the 
enforcing authority is of the opinion that the premises 
pose a serious threat to life [31(1)].

Failing to comply with Articles 8 through 21 and 38 
of the RRFSO can result in a fi ne or a term of imprison-
ment not exceeding 2 years. Articles 8 through 21 cover 
all the main provisions referred to above.

15.27.14 Schedule 1 Part 3 – Documents and 
records

Policy
A responsible person must:

➤ Develop a coherent overall policy minimising risk 
[Schedule 1 Part 3(f)]

➤ Reduce the risk of the outbreak of fi re [4.(1)(a)]
➤ Reduce the risk of the spread of fi re [4.(1)(a)]
➤ Provide means of escape [4.(1)(b)]
➤ Demonstrate preventive action [10 and Schedule 1 

Part 3].

Procedures
A responsible person must establish a procedure for 
dealing with a fi re including regular fi re response exer-
cises and drills. The procedure should identify the circum-
stances that trigger the emergency. Who and how the 
evacuation should take place and when people should be 
allowed to return to the workplace [15(2)(a), (b) and (c)].
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In addition procedures should be established to:

➤ Ensure that the means of escape are available at all 
times [4.(1)(c)]

➤ Provide adequate numbers of fi re extinguishers 
[4.(1)(d)]

➤ Give appropriate instruction to employees [Schedule 
1 Part 3(h)]

➤ Ensure people from outside organisations are prop-
erly controlled and informed [20], e.g. permits to 
work, signing in and out, induction training.

Fire risk assessment
A responsible person must carry out a risk assessment 
[9.(1)]. The risk assessment must be recorded if:

i. You employ fi ve or more people [9(6)(a)]
ii. There is a licence in force [9(6)(b)]
iii. An alterations notice requires you to do so [9(6)(c)]
iv. The risk assessment must record the signifi cant 

fi ndings and the measures already in place or that 
are required [(7)].

You must review the risk assessment regularly and where 
a change may affect your fi re safety arrangements, such 
as a change of work activity, a change in its use or an 
alteration to the building. The risk assessment must be 
amended accordingly [9(3)] and kept up to date.

Fire safety arrangements
Employers must have a system for managing fi re safety 
[11], which includes measures for planning, organisa-
tion, control and monitoring of your fi re preventive and 
protective measures. This must be recorded if:

i. You employ fi ve or more people [11.(2)(a)]
ii. There is a licence in force [11.(2)(b)]
iii. You are subject to an alterations notice [11.(2) (c)].

Records
Records should include reviews of the fi re risk assess-
ment [9(3)], fi re safety policy, procedures or arrange-
ments [11.(1)(c)], training records, drills, certifi cates for 
the installation and maintenance of any fi re safety sys-
tems or equipment. The inspector can demand to see 
the records.

15.28 The Reporting of Injuries, Diseases 
and Dangerous Occurrences 
Regulations 1995 (SI 3163)

The Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations 1995 (RIDDOR) require that 
specifi ed injuries and dangerous occurrences resulting 
from accidents arising out of or in connection with work 

and specifi ed occupational diseases are reported to the 
enforcing authority.

15.28.1 Interpretation – regulation 2

The following terms are defi ned in RIDDOR:

➤ Accident – includes an act of non-consensual vio-
lence done to a person at work and an act of suicide 
which occurs on or in the course of the operation of 
a relevant transport system (a railway, tramway, trol-
ley vehicle system or guided transport system)

➤ Dangerous occurrence – a specifi ed class of occur-
rence arising out of or in connection with work 
including:

 ➤  Electrical short circuit or overload attended by 
fi re or explosion which results in the stoppage 
of the plant involved for more than 24 hours or 
which has the potential to cause the death of 
any person

 ➤ Unintentional explosion or ignition of explosives
 ➤  The unintentional ignition of anything in a 

pipeline
 ➤  Any incident involving a road tanker or tank con-

tainer or vehicle used for the carriage of danger-
ous goods in which there is a fi re which involves 
the dangerous goods being carried

 ➤  Any explosion or fi re occurring in any large vehi-
cle or mobile plant which results in the stoppage 
of the vehicle or plant for more than 24 hours 
and which affects any place where people nor-
mally work or the egress from such a place

➤ Disease – includes a medical condition
➤ Major injury – means a specifi ed injury or condition 

including:
 ➤  Any fracture other than to fi ngers, thumbs or toes
 ➤ Any amputation
 ➤ A chemical or hot metal burn to the eye
 ➤  Any injury resulting from an electric shock or 

electrical burn leading to unconsciousness or 
requiring resuscitation or hospital admittance 
for more than 24 hours

➤ Responsible person – includes the employer and the 
person having control of the premises at which the 
reportable event happened.

15.28.2 Notifi cation and reporting of injuries and 
dangerous occurrences – regulation 3

RIDDOR requires the responsible person to notify the 
relevant enforcing authority by the quickest practicable 
means of any accident arising out of or in connection 
with work which results in:

➤ The death of any person at work
➤ Any person at work suffering a major injury
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➤ Any person not at work suffering an injury and being 
taken to hospital for treatment

➤ Any person not at work suffering a major injury at a 
hospital

➤ A dangerous occurrence.

Within 10 days of the date of the accident, the responsi-
ble person must follow up the notifi cation with a report 
on the approved form (F2508).

Where a person at work is incapacitated for work for 
more than three consecutive days because of an injury 
resulting from an accident arising out of or in connection 
with work, the responsible person must send a report on 
the approved form (F2508) within 10 days.

15.28.3 Reporting of the death of an employee – 
regulation 4

Where an employee suffers a reportable injury result-
ing from an accident arising out of or in connection with 
work which is a cause of death within one year of the 
date of the accident, the employer must inform the rel-
evant enforcing authority in writing as soon as it comes 
to the employer’s knowledge.

15.28.4 Reporting of cases of disease – 
regulation 5

Where a person at work suffers from a specifi ed occupa-
tional disease and their work involves a specifi ed activ-
ity the responsible person must (as soon as they receive 
a written diagnosis by a registered medical practitioner) 
report the case to the relevant enforcing authority on the 
approved form (F2508A).

Examples of specifi ed diseased and associated 
activities include:

➤ Traumatic infl ammation of the tendons or associ-
ated tendon sheaths of the hand or forearm asso-
ciated with physically demanding work, frequent or 
repeated movements or constrained postures

➤ Hand-arm vibration syndrome associated with 
work involving the use of chain saws in forestry or 
woodworking

➤ Hepatitis from work involving contact with human 
blood or blood products

➤ Skin cancer from work involving exposure to mineral 
oil.

15.28.5 Reporting of gas incidents – regulation 6

Where a conveyor of fl ammable gas through a fi xed 
pipeline or a fi ller, importer or supplier of LPG in a refi ll-
able container receives notifi cation of the death or major 
injury arising out of or in connection with the gas, they 

must notify the HSE forthwith and send a written report 
within 14 days (F2508G1 or G2).

Where a CORGI registered employer or employee 
suspects that a gas fi tting, fl ue or ventilation used in 
connection with the fi tting is or has been likely to cause 
death or major injury by way of accidental leakage or 
inadequate combustion, they must send a written report 
to the HSE within 14 days (F2508G1 or G2).

15.28.6 Records – regulation 7

The responsible person must keep a record of report-
able events for at least three years from the date on 
which it was made.

15.29 The Safety Representatives and 
Safety Committees Regulations 
1977 (SI 0500)

The Safety Representatives and Safety Committees 
Regulations 1977 (SRSC Regs) prescribe:

➤ The cases in which recognised trade unions may 
appoint safety representatives

➤ The functions of appointed safety representatives and
➤ The obligation of the employer to appointed safety 

representatives.

15.29.1 Appointment – regulation 3

A recognised trade union may appoint safety repre-
sentatives in all cases where one or more employees are 
employed by the employer by whom the union is rec-
ognised. When the employer is notifi ed in writing of the 
names of those appointed and the group of employees 
they represent, the safety representative have the func-
tions detailed under regulation 4 (see inset).

To be appointed, the person must either have been 
employed by the employer throughout the preceding 
two years or have had at least two years’ experience 
in similar employment. (Regulation 8 extends this in 
relation to safety representatives appointed to represent 
members of Equity or the Musicians Union).

A person will cease to be a safety representative 
when:

➤ The trade union who appointed them notifi es the 
employer that the appointment has been terminated

➤ They cease to be employed at the workplace
➤ They resign.
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Note: The above functions do not impose duties on 
safety representatives nor do they absolve them of their 
duties as employees.

15.29.2 Employer duties – regulations 4(2) and 4A

The employer is required to permit the safety repre-
sentative to take time off with pay during working hours 
to fulfi l their functions and to undergo training in their 
functions.

Where the employer fails to permit safety represent-
atives time off or fails to pay them for time off, the safety 
representative may complain to the employment tribunal 
(regulation 11).

The employer is also required to provide the safety 
representative with facilities and assistance to enable 
the representative to fulfi l their functions and to consult 
with them in good time on the following matters:

➤ The introduction of any measure which may affect the 
health and safety of the employees they represent

➤ The employer’s arrangements for appointing or nom-
inating competent persons under the Management 
of Health and Safety at Work Regulations 1999 (see 
later)

➤ Any information the employer is required to provide 
under other relevant legislation

➤ The planning and organisation of any training the 
employer is required to provide under other relevant 
legislation

➤ The health and safety consequences of the intro-
duction of any new technologies into the workplace.

15.29.3 Inspections – regulations 5 and 6

Safety representatives are entitled to inspect the work-
place every three months (or more often with the 
employer’s agreement) if they have given the employer 
reasonable notice in writing of their intention to do so. 
Further inspections may be carried out if there has been 
a substantial change in work conditions or because of 
the introduction of new machinery or otherwise.

The employer must provide facilities and assistance 
to enable the safety representative to carry out inspec-
tions and the employer may be present in the workplace 
during the inspection.

Where there has been a reportable injury, dangerous 
occurrence or a case of disease has been contracted in 
the workplace, the safety representative may inspect the 
workplace, if it is safe to do so, and the employer must 
provide facilities and assistance to enable this includ-
ing facilities for independent investigation and private 
discussion with the employees.

15.29.4 Information – regulation 7

If they have given reasonable notice to the employer, 
safety representatives are entitled to inspect and take 
copies of relevant documents which the employer is 
required to keep under relevant statutory provisions, 
except documents consisting of or relating to any health 
record of an identifi able individual.

The following documentation is excluded from this 
requirement:

➤ Any information, the disclosure of which would be 
against the interests of national security

➤ Any information which the employer could not dis-
close without contravening a prohibition under any 
enactment

➤ Any information relating specifi cally to an individual 
unless they have given their consent to its disclosure

➤ Any information, the disclosure of which could 
cause substantial injury to the employer’s undertaking

➤ Any information obtained by the employer for the 
purpose of bringing, prosecuting or defending any 
legal proceedings.

15.29.5 Safety committees – regulation 9

Where two or more safety representatives make a writ-
ten request to the employer to set up a safety commit-
tee, the employer must:

➤ Consult with the safety representatives in respect of 
the function of the committee

Regulation 4 – Functions of appointed safety 
representatives

To investigate potential hazards and dangerous occurrences 
at the workplace and to examine the causes of accidents at 
the workplace

To investigate complaints by any employee they represent 
relating to that employee’s health, safety or welfare at work

To make representations to the employer on matters arising 
out of the above

To make representations to the employer on general matters 
affecting health, safety or welfare at work of the employees 
at the workplace

To carry out inspections in accordance with regulations 5, 6 
and 7 (see below)

To represent employees they were appointed to represent 
in consultation at the workplace with enforcing authority 
inspectors

To receive information from enforcing authority inspectors

To attend meetings of safety committees in their capacity as 
a safety representative
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➤ Post a notice stating the composition of the com-
mittee and the workplace covered

➤ Establish a safety committee within three months of 
receiving the written request.

Note: See previous section covering the Health and 
Safety (Consultation with Employees) Regulations 1996.

15.30 The Health and Safety (Safety 
Signs and Safety Signals) 
Regulations 1996 (SI 0341)

These regulations apply to all workplaces and to all 
activities where people are employed but exclude 
signs used in connection with transport or supply of 
dangerous substances (see previous section covering 
CHIP).

The regulations require employers to use safety 
signs where there is a signifi cant risk to health and 
safety that has not been avoided or controlled by other 
methods required in relevant law, provided that use of 
the sign can help reduce the risk.

Safety signs are not a substitute for other risk 
control methods such as engineering controls and safe 
systems of work but should be used to warn of any 
remaining signifi cant risk or to instruct employees of the 
measures they must take in relation to these risks.

15.30.1 Provision and maintenance of safety 
signs

Where the employer’s risk assessment indicates that, 
having adopted all appropriate techniques, the risks 
cannot be adequately reduced except by the provi-
sion of appropriate safety signs to warn or instruct of 
the nature of the risks and of the protective measures 
required, the employer must:

➤ Provide and maintain any appropriate safety sign and
➤ Ensure, so far as is reasonably practicable, that any 

appropriate hand signal or verbal communication is 
used.

15.30.2 Information, instruction and training – 
regulation 5

The employer must ensure that:

➤ They provide comprehensible and relevant informa-
tion to each of their employees on the measures to 
be taken in connection with safety signs

➤ Each of their employees receives suitable and suffi -
cient training in the meaning of safety signs and the 
measures to be taken in connection with the safety 
signs.

15.30.3 Minimum requirements for safety signs 
and signals

Schedule 1 to the Regulations specifi es the minimum 
requirements covering colour, shapes and symbols to 
be used in safety signs as illustrated below:

Example safety signs

Type Example Meaning

Prohibition   No
sign  smoking

Warning   Flammable
sign  material

Example use of safety signs

Signifi cant  Safety sign Example
risk

Flammable  Prohibition
materials  sign– no 
catching  smoking
fi re

Contact  Warning
with live  sign –
electrical  danger
systems or  electricity
equipment

Outbreak  Acoustic
of fi re signal – 
 fi re alarm
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➤ Provide information on the identifi cation or location 
of fi re fi ghting equipment

➤ Give warnings in case of fi re.

Note: Where employers use fi re safety signs that com-
ply with BS 5499, or other safety signs that comply with 
BS 5378, the regulations do not require any changes to 
those signs.

15.31 The Supply of Machinery (Safety) 
Regulations 1992 (SI 3073)

These regulations require that no person should supply 
machinery unless:

➤ It satisfi es relevant essential health and safety 
requirements

➤ It has been subject to the appropriate conformity 
assessment or a declaration of incorporation has 
been issued

➤ A declaration of conformity has been issued (unless 
a declaration of incorporation has been issued)

➤ It carries CE marking and other information (unless 
a declaration of incorporation has been issued)

➤ It is in fact safe.

The manufacturer of the machinery must also carry out 
necessary research or tests on components, fi ttings or 
the whole machine to determine whether it is capable of 
being erected and put into use safely.

In most cases (other than machinery listed in 
Schedule 4 of the regulations), the manufacturer must 
also draw up a technical fi le which comprises:

➤ An overall drawing of the machinery and the control 
circuits

➤ Detailed drawings (including calculation notes, test 
results and similar data) to check conformity with 
the essential health and safety requirements

➤ A list of the following which were used when the 
machinery was designed:

 ➤ The essential health and safety requirements
 ➤ Transposed harmonised standards
 ➤ Standards
 ➤ Other technical specifi cations
➤ A description of methods to eliminate hazards pre-

sented by the machinery
➤ Any technical report or certifi cate obtained from a 

competent body
➤ The technical report and results of tests carried out 

(where the manufacturer declares conformity with a 
transposed harmonised standard)

➤ A copy of the machinery instructions.

Mandatory   General
sign  mandatory 
  sign 
  usually 
  accompanied 
  by another 
  sign or text, 
  e.g. Fire Door 
  Keep Shut

Fire safety   First aid sign
and fi rst 
aid signs

Acoustic signs need to be set at a considerably higher 
level than the ambient noise (e.g. 10 dB above) although 
this must not be excessive or painful. They must also be 
easily recognisable.

15.30.4 Fire safety signs

These are signs which:

➤ Provide information on escape routes and emer-
gency exits in case of fi re

Example fi re safety signs

Example Meaning

 Emergency escape route sign

 Fire extinguisher

 Fire point sign
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A copy of the technical fi le must be held for at least 
10 years.

15.31.1 Essential health and safety requirements

The essential health and safety requirements are detailed 
in Schedule 3 to the regulations and cover a wide range 
of issues including:

➤ Materials and products used to construct machinery
➤ Integral lighting
➤ Design of machinery to facilitate handling
➤ Controls, control systems and control devices
➤ Failure of power supplies and control circuits
➤ Software
➤ Protection against mechanical hazards
➤ Characteristics of guards and protection devices
➤ Protection against other hazards
➤ Maintenance
➤ Indicators (warning devices and instructions).

Certain categories of machines (agi-foodstuffs machin-
ery, portable machinery, etc.) have additional essen-
tial health and safety requirements that must also be 
satisfi ed.

Where machinery is manufactured in conformity with 
published EU standards which have also been published 
as identically worded national standards (transposed 
harmonised standards) it is presumed that the machin-
ery will comply with the listed essential health and safety 
requirements.

15.31.2 Declaration of conformity and CE marking

The declaration of conformity is the procedure whereby 
the manufacturer declares that the item of machinery 
complies with the essential health and safety require-
ments and CE marking is used to indicate this on the 
machinery.

The declaration should state:

➤ The business name and address of the manu -
facturer

➤ A description of the machinery (including make, type 
and serial number)

➤ All relevant provisions that the machinery complies 
with

➤ The name and address of the approved body and 
the number of the certifi cate of approval where 
applicable

➤ The name and address of the approved body to 
which the technical fi le was sent or has drawn up a 
certifi cate of adequacy

➤ The transposed harmonised standards used

➤ The national standards and any technical specifi ca-
tions used

➤ The person authorised to sign the declaration.

CE marking should be fi xed to machinery in a distinct, 
legible and indelible manner and no other marking which 
may be confused with the CE mark should be used on 
machinery.

15.32 The Workplace (Health, Safety 
and Welfare) Regulations 1992 
(SI 3004)

These regulations defi ne a workplace as:

any premises or part of premises which are 
not domestic premises and are made avail-
able to any person as a place of work, and 
includes any place within the premises to 
which such a person has access while at 
work and any room, lobby, corridor, staircase, 
road or other means of access to or egress 
from that place of work.

They apply to all workplaces (including temporary work-
places) with the exception of docks, construction sites, 
mines and quarries.

The regulations place duties on both employers 
and persons who have control of workplaces (with the 
exception of self-employed persons in respect of their 
own work), to comply with the requirements and to ensure 
that the workplace and any equipment, devices and 
systems to which the regulations apply are maintained in 
an effi cient state, in effi cient working order and in good 
repair.

The requirements are summarised below under the 
broad headings of health, safety and welfare.

Note: These headings are not used within the regula-
tions although they do provide a useful way of summa-
rising the principal requirements.

15.32.1 Health requirements – regulations 6 to 11

➤ Enclosed workplaces should have effective and suit-
able provision for ventilation by a suffi cient quantity 
of fresh or purifi ed air, including a visible or audible 
warning device in the event of failure of the system 
where appropriate for health or safety reasons

➤ The temperature in all workplaces during working 
hours should be reasonable (at least 16ºC), and heat-
ing or cooling methods which result in the escape of 
injurious or offensive fumes, gas or vapour should 
not be used
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➤ Thermometers should be provided to enable per-
sons at work to determine the temperature inside a 
workplace and excessive effects of sunlight on tem-
perature should be avoided

➤ Workplaces should have suitable and suffi cient light-
ing (by natural means where reasonably practicable), 
including emergency lighting where failure of artifi -
cial lighting will expose people at work to danger

➤ Workplaces, furniture, furnishings and fi ttings should 
be kept suffi ciently clean and all surfaces of fl oors, 
walls and ceilings inside buildings should be capa-
ble of being kept suffi ciently clean

➤ Waste materials should not be allowed to accumu-
late in a workplace except in suitable receptacles

➤ Rooms where people work should be of suffi cient 
dimensions for health, safety and welfare purposes

➤ Workstations should be arranged so that they are 
suitable for both the person at work and the work 
activity that will take place and should:

 ➤ Provide protection from adverse weather
 ➤  Enable any person to leave swiftly in the event 

of an emergency
 ➤ Ensure that the person is not likely to slip or fall
➤ A suitable seat (and footrest as necessary) should 

be provided where the work is of a kind that can or 
must be done seated.

15.32.2 Safety requirements – regulations 
12 to 19

➤ Floors and traffi c routes should be:
 ➤  Suitably constructed (free from holes, slopes 

and uneven or slippery surfaces posing a risk 
to health or safety and have effective drainage 
where necessary)

 ➤  Kept free from obstructions and an article or 
substance which may cause a person to slip, 
trip or fall

➤ Traffi c routes which are staircases should be pro-
vided with handrails and guards where necessary

➤ Where there is a risk of a person falling into a dan-
gerous substance in a tank, pit or structure, these 
must be securely fenced or covered

➤ Windows or other transparent or translucent surfaces 
in a wall, partition, door or gate should be made of 
safety material or protected against breakage and 
be appropriately marked to make it apparent

➤ Windows, skylights or ventilators which can be 
opened must be capable of being opened, closed or 
adjusted without exposing people to a risk to their 
health or safety

➤ When open, windows, skylights or ventilators must 
not expose any person to risks to their health or 
safety

➤ Windows and skylights must be designed or con-
structed so that they may be cleaned safely

➤ Workplaces should be organised in such a way that 
pedestrians and vehicles can circulate safely

➤ Traffi c routes should be suitably indicated and must 
be of suffi cient number, size and position and suit-
able to ensure that:

 ➤  Pedestrians or vehicles can use it without caus-
ing danger to persons at work near it

 ➤  There is suffi cient separation of any vehicle traf-
fi c route from doors, gates or pedestrian routes 
which lead onto it

 ➤  Where pedestrians and vehicles use the same 
route, there is suffi cient separation between 
them

➤ Doors and gates should be of suitable construc-
tion (including being fi tted with any necessary safety 
devices) and:

 ➤  Sliding doors or gates must have a device to 
prevent them coming off their track during use

 ➤  Any upward opening door or gate has a device 
to prevent it falling back

 ➤  Powered doors or gates must have suitable and 
effective measures to prevent injury by trapping 
people

 ➤  Where necessary, powered doors or gates 
should open manually unless they open auto-
matically if the power fails

 ➤  Doors or gates which can be opened by either 
being pushed or pulled must have a clear view 
of both sides when closed

➤ Escalators and moving walkways must function 
safely, have any necessary safety devices and be 
fi tted with one or more emergency stop controls.

15.32.3 Safety requirements – regulations 
20 to 25

➤ Suitable and suffi cient sanitary conveniences should 
be provided which are:

 ➤ Adequately ventilated and lit
 ➤ Kept in a clean and orderly condition
 ➤  Separate for men and women (except where 

they are in a separate room and can be secured 
from the inside)

➤ Washing facilities should be provided (including 
showers where required), which are:

 ➤  In the immediate vicinity of every sanitary 
convenience

 ➤ In the vicinity of changing rooms where required
 ➤  Available with a supply of clean hot and cold (or 

warm) water, soap and means of drying
 ➤ Suffi ciently lit and ventilated
 ➤ Kept in a clean and orderly condition
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 ➤  Separate for men and women (except where 
they are in a separate room, can be secured 
from the inside and are intended to be used by 
one person at a time)

➤ An adequate supply of wholesome drinking water 
should be provided for all persons in the workplace 
and this should:

 ➤ Be readily accessible
 ➤ Be conspicuously marked
 ➤  Include a suitable suffi cient number of cups 

or drinking vessels unless the supply is a drink-
ing jet

➤ Suitable and suffi cient accommodation should be 
provided for persons to store both clothing not worn 
during work and special clothing required for work

➤ The accommodation should be in a suitable loca-
tion, easily accessible, of suffi cient capacity and 
include:

 ➤  Facilities to change clothing, including separate 
facilities where necessary for propriety

 ➤  Suitable security for personal clothing not worn 
at work

 ➤  Separate accommodation for work and non-
work clothing where necessary

 ➤ Facilities to dry clothing
 ➤ Seating
➤ Suitable and suffi cient rest facilities should be pro-

vided, including facilities to eat meals where food 
would otherwise become contaminated

➤ Rest rooms should include:
 ➤  Suitable arrangements to protect non-smokers 

from discomfort caused by tobacco smoke
 ➤  Be equipped with an adequate number of tables 

and seating (with backs)
 ➤  Suitable facilities for pregnant women or nurs-

ing mothers to rest
 ➤  Suitable facilities to eat meals where these are 

regularly eaten in the workplace.
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AFFF Aqueous Film Forming Foam
APAU Accident Prevention Advisory Unit
ARC Alarm Receiving Centre
ASET Available Safe Escape Time
BCF Bromochlorodifl uoromethane
BS British Standard
BSI British Standards Institution
BTM Bromotrifl uoromethane
CCTV Closed Circuit Television
CDM The Construction (Design and Management) 
 Regulations 2007
CFOA Chief Fire Offi cers Association
CHIP Chemicals (Hazards Information and 
 Packaging for Supply) Regulations 2002
CO2 Carbon Dioxide
COMAH Control of Major Accident Hazards 
 Regulations 1999
CORGI Council Registered Gas Installers
COSHH Control of Substances Hazardous to Health 
 Regulations 2004
DCLG Department of Communities and Local 
 Government
DDA Disability Discrimination Act 1995
DSEAR Dangerous Substances and Explosives 
 Atmospheres Regulations 2002
EMAS Employment Medical Advisory Service
EU European Union
EVC Emergency Voice Communications
FFS Fire Fighting Systems
FIC Fire Incident Controllers
FMEA Failure Modes and Effects Analysis
FMT Facilities Management Team
FPA Fire Protection Association
FRA Fire Risk Assessment
FRRS Fire Resisting Roller Shutters
FRS Fire and Rescue Services
FTA Fault Tree Analysis

HAZOP Hazard and Operability Study
HSC Health and Safety Commission
HP Hydraulic Platform
HSCER The Health and Safety (Consultation with 
 Employees) Regulations 1996
HSE Health and Safety Executive
HSG65 HSE’s Successful Health and Safety 
 Management
HSWA Health and Safety at Work etc. Act 1974
HTM65 Health Technical Memorandum 65
IBCs Intermediate Bulk Containers
IFE Institute of Fire Engineers
ILO-OSH International Labour Organisation – 
 Occupational Safety and Health
IOSH The Institution of Occupational Safety and 
 Health
IPPC Integrated Pollution Prevention and Control
IRP Incident Response Plan
JSA Job Safety Analysis
KMFRA Kent and Medway Fire and Rescue 
 Authority
LEL Lower Explosion Limit
LEV Local Exhaust Ventilation
LFL Lower Flammable Limit
LHDC Linear Heat Detecting Cable
LPG Liquefi ed Petroleum Gas
Lx Lux
MCCBs Moulded Case Circuit Breakers
MHSW Management of Health and Safety at Work 
 Regulations 1999
MoE Means of Escape
MSDS Materials Safety Data Sheets
MW/m2 Megawatts per square metre
O&M Operations and Maintenance
ODPM Offi ce of the Deputy Prime Minister
OHSAS Occupational Health and Safety 
 Assessment Series

Abbreviations



OPSI The Offi ces of Public Sector Information
PAT Portable Appliance Testing
PCBs Polychlorinated Biphenyls
PEEP Personal Emergency Evacuation Plan
PFOS Perfl uoroctane Sulfonate
PFPF Passive Fire Protection Federation
PIR Passive Infrared
PPE Personal Protective Equipment
PPM Planned Preventive Maintenance
PTSD Post Traumatic Stress Disorder
PTW Permit To Work
PUWER Provision and Use of Work Equipment 
 Regulations 1998
RCDs Residual Current Devices
RCS Risk Control Systems
RF Radio Frequency
RIDDOR Reporting of Injuries Diseases and 
 Dangerous Occurrences Regulations 1995

ROES Representatives of Employee Safety
RORO Roll on Roll off
RRFSO Regulatory Reform (Fire Safety) Order 2005
RSET Required Safe Escape Time
SIESO  Sharing Information and Experience for Safer 

Operations
SME Small to Medium Enterprises
SO2 Sulphur Dioxide
SRSC  Safety Representatives and Safety 

Committees Regulations 1977
SSCPR  Social Security (Claims and Payments) 

Regulations
SSOW Safe Systems of Work
TL Turntable Ladder
UEL Upper Explosion Limit
UFL Upper Flammable Limit
UK United Kingdom
WEL Workplace Exposure Limited

Abbreviations
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Accident, defi ned, 1
Accident book (HSE BI 510), 291, 292

limited use of the information, 291
Accident triangle, Frank Bird, 286, 287
Accidental fi res see Fires, accidental
Acetone, 313

Work Exposure Limit (WEL), 104
Acetylene, 142
Acid rain, 313
ACoPs (Approved Codes of Practice):

and criminal law, 6–7
Dangerous Substances and 

Explosive Atmospheres (extract), 
54

MHSW, and risk assessment, 85
relating to PUWER, 52

Action plans, agreement and 
implementation, 290

Acts of Parliament, 345
Adverse events, 290

analysis of information, 289
environmental factors, 289
equipment factors, 289
human factors, 289
organisational factors, 289

classifi cation of, 286
near misses, 286
reactive monitoring, 286

establishment of cause, 288
gathering information, 288–9
internal systems for managing data, 

291
communication, 291
tracking response to each event, 

291
trend analysis, 291

investigations, best practice, 288
sources of information, 289

Adverse events, statutory requirements 
for recording and reporting, 
291–3

reporting fi re-related events, 292–3
dangerous occurrences, 293
personal injuries, 292

Reporting of Injuries, Diseases 
and Dangerous Occurrences 
Regulations 1995 (RIDDOR), 
291–2

Social Security (Claims and 
Payments) Regulations (SSCPR), 
291

employer, obligation to investigate 
cause of event, 292

Advisory Committee on the Safety of 
Nuclear Installations, defi nition 
of safety culture, 60

Air circulation systems, provide fi res 
with oxygen, 125

Air conditioning, provide fi res with 
oxygen, 125

Arcing faults, and accidental fi res, 137
Arson, 140, 141, 143–7, 294

causes/reasons, 143–4, 294
associated with a grievance, 144
associated with mental instability, 

144
associated with other crimes, 144
economic or political motivation, 

144
fraudulent arson, 144

infl uencing factors and management, 
144–7

buildings/sites at risk, 145
business operations and activities, 

147
timing of occurrences, 144–5

prevention of, 302
simple indications of, 294

Asbestos, 314, 320
asbestosis, 314
mesothelioma, 314

Attitude, 77–8
changing attitudes, 77–8
development at work, 77

Authority for handling waste, 352
Automatic fi re detection installations 

see Fire detection and alarm 
systems

Backdraught, defi ned, 173
Basements:

deep, 197
venting heat and smoke, 234–5, 236

BATNEEC (best environmental 
technique not entailing excessive 
cost), 351

Benzene, produces thick, black smoke, 
313

BLEVE (boiling liquid expanding vapour 
explosion), 127

BPEO (best practicable environmental 
option), 351

British Safety Council, 26
BS 476, Fire doors with non-metallic 

leaves, 182, 186, 335
BS 5266 Part 1:2005, categorises 

emergency lighting units, 212, 
330

BS 5306 Part 2:1990, Fire extinguishing 
installations and equipment on 
premises, 217

BS 5499 Part 1, Fire safety signs, 214
BS 5538 Part 12 (Fire safety 

management), 39

Index
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BS 5539 Part 1, Monitoring fi re 
detection and alarm systems, 
107

BS 5588, Part 12:2004 Fire Precautions 
in the Design, Construction and 
Use of Buildings, 40–1, 273, 330

BS 5839:
Part 1, Fire Detection and Fire Alarm 

Systems for Buildings, 7, 226, 
229

Part 9, emergency voice 
communications systems, 251

BS 5839-1:2002, False alarm reports, 
311

BS 6651 Code of practice for 
protection of structures against 
lightning, 158

BS 7671 (IEE Wiring Regulations and 
Electricity at Work Regulations 
1989), 148

BS 8214:1990 (Code of Practice for fi re 
doors with non-metallic leaves), 
182–3

BS 8800, ‘Occupational health 
and safety management 
systems – guide’, 27, 268

concentrated on choice between 
HSG65 and ISO 14001, 26

BS EN 54-11 type A, 226
BS EN 50020:2002 Electric apparatus 

for potentially explosive 
atmospheres – intrinsic safety 
‘i’, 158

BSEN ISO 9001, Managing safety, 26
BSEN ISO 14001, Managing safety, 26
BSI (British Standards Institution), 25

producer of OHSAS 18001, 26
BSI PD974:

required safe escape time (RSET), 
189

available safe escape time (ASET), 
189

Building, defi ned, 172
Building construction classes, 178–9

purpose groups, 179, 238
Building construction and design:

legislative requirements, 173–5
in Building Regulations 2000 

(amended 2006) and Building 
Regulations (Scotland) 2003, 
173, 174

preventive and protective measures, 
175–88

classes of building construction, 
178–9

compartmentation, 176–8
concealed spaces, 181–2
elements of structure, 175–6
materials of construction, 179–81
openings in compartmentation, 

182–7
preventing external fi re spread, 

187–8
thermal conductivity, 123

Building construction and layout, effect 
on fi re growth rates, 124–5

Building design:
purpose of fi re safety in, 240
and safe evacuation, 246–7

Building Regulations 2000 (amended 
2006), 173, 174, 356–8

Approved Document M, 175, 330
ensures reasonable access and 

use of buildings, 259
enforced by local authorities, 175
‘Fire Safety – Approved Document B’ 

(DCLG), 174
functional requirements, 174–5

Section 2, fi re resistance for 
structural elements, 178

Part A, stability of buildings, 357
Part B, fi re safety requirements for all 

buildings, 175, 357
see also Building Regulations 

Approved Document B
Part C, site preparation, 357
require buildings to assist fi re fi ghters 

and have reasonable access for 
a fi re appliance, 231

Building Regulations approval, 17
Building Regulations Approved 

Document B, 123, 330
assistance in calculating numbers of 

persons present, 192, 193
guidance on appropriate aspects 

of means of escape based on 
purpose groups, 191, 238

guidance to designers on fl ow of 
persons through exits, 247

internal linings:
BS 476 classifi cations used for 

lining material, 186, 187
classifi es performance of, 125
minimum requirements, surface 

spread of fl ame of lining 
materials, 185–7

limits openings in compartment 
fl oors and walls, 182

Building Regulations (Scotland) 2003, 
173, 174

functional requirements, 174–5
Buildings:

categories of use, 125–6
confi rmation of ‘clear’ status, 261–2
division into fi re alarm zones, 229
fi re loading within, 126
fi re protection in, 172–239

fi re protection (preventive and 
protective measures), 173

large, role of smoke control and 
ventilation, 210–11

legislative requirements, 173–5
means of escape, 188–236

Buildings provision, 54–5
Construction Phase Plan, 55

health and safety fi le, 55, 56
initial plan, 55

duties of designers, 54–5
effect of CDM and subsequent 

changes, 54
formal arrangements for all aspects 

of safety, 54

sources related to safety od 
buildings, 54

Buildings and structures, convection 
causing of fi re spread, 122

Buildings/sites at risk, 145
accountability for keys and their 

issue, 145
basic measures preventing access to 

roofs, 145
CCTV systems, 145
isolated/less used parts, access 

restricted/monitored, 145
prevention of access, 145

Bunds, 318
for containment on-site of fi re fi ghting 

agents, 321
Business continuity, in the aftermath of 

fi re, 303
disaster management plan, 303

Business operations and activities, 
targeted by arsonists, 147

Carbon monoxide (CO), 313
Case studies:

arson attack, school on North West 
England, 166

child trapped by machinery of 
automatic roller shutter door, 97

failure of supervision in a safe system 
of work (SSOW), 114–15

fi re at Bradford City Football Club 
(1985), 245–6, 262–3

fi re in a pharmaceutical production 
site, 303–4

fi re risk assessment showing areas 
needing improvement, 34–5

Flixborough disaster (1974), 134–5
Herald of Free Enterprise (car ferry), 

81
injury, failure of chemical plant 

owners to comply with section 
31 of HSWA, 55–6

prosecution by Kent and Medway Fire 
and Rescue Authority and the 
Heath and Safety Executive, 28–9

shopping mall, increased insurance 
premiums, 280

fi re safety issues addressed, 
increase in premiums and 
excess minimised, 281

Summerland leisure complex, Isle of 
Man, 236, 245–6

Cavity insulation, 357
CCTV systems, 145
CDM (Construction (Design and 

Management) Regulations) 
(2007), 16, 42, 54, 156, 165, 
362–7

emergency procedures, 366
emergency routes and exits, 366
fi re detection and fi re fi ghting, 366
and fi re prevention, 159–61, 366
fi re safety coordinator, 41

CFOA (Chief Fire Offi cers Association), 
on equipment and false alarms, 
295
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CGE (confi ned gas explosion), 127, 130
Chemicals, substituting less reactive for 

reactive, 151
Chernobyl (1986), absence of a safety 

culture, 59
Child employment, and MHSW 

regulations, 11
CHIP (Chemicals (Hazard Information 

and Packaging for Supply) 
Regulations 2002), 17, 120, 126, 
150, 358–60

classifi cations of dangerous 
substances, 139

labelling, 359–60
labelling and classifi cation of 

substances supplied, 52, 58
Material Safety Data Sheet, 17, 53
retention of data, 360
terminology, 358–9
see also Storage, of chemicals and 

LPG (hazardous materials)
Civil claims, 293
Cold smoke seals, 182, 335
COMAH (Control of Major Accident 

Hazards Regulations 1999), 315, 
367–70

amended by Control of Major 
Accident Hazards (Amendment) 
Regulations 2005, 315

criteria for sites within the Act, 368–9
emergency plans, 369
establishment of major accident 

prevention policies, 315, 367
for large sites, 315, 322–3
provision of information, 370

Combustible materials, 165
minimising availability to arsonists, 

147
Combustible substances, fi re risk in 

construction and maintenance, 
143

demolition work contributes to fi re 
and explosion risk, 143

poor management of waste, 143
Combustion, defi ned, 1, 116
Commonhold, Disability Discrimination 

Act (2005), 350
Compartmentation, 173, 176–8

allows occupants escape time from 
compartment of origin, 197

breaches of, 185, 193
effective, limits fi re damage, 177
fi re resistance, 177–8
horizontal, 177
internal linings, 185–7
openings in, 182–7

fi re doors and fi re shutters, 182–4
pipes, ventilation ducts and other 

services, 184–5
vertical, multi-storey buildings, 177, 

178
Competent person(s):

capable of self-supervision, 106
may be appointed from outside 

organisations, 40
needed to assist in fi re safety, 41

and safety assistance, 15, 39–40
Competent safety adviser, 39–40

advice and safety assistance in 
relation to fi re, 40

functions of, 40
Concealed spaces, 181–2

cavity barriers, 181–2
enable fi re spread during alterations, 

182
provide easy routes for fi re spread 

without detection, 181
Conduction, and fi re spread, 123
Confi ned Spaces Regulations (1997), 

360–2
Construction (Design and Management) 

Regulations (2007) see CDM
Construction and maintenance, causes 

of fi re relating to, 141–3
fl ammable and combustible 

substances, 142–3
hot works, 142

open fi res sparks, 142
sparks, 142
use of bitumen and tar boilers, 142
use of oxy-fuel equipment, 142

schools present higher level of risk, 
166

temporary electrical installations, 141
Construction materials and fi re 

resistance, 179–81
brick and concrete, 179
glass, 180–1
plasterboard, 180
steel, 179–80
steel sandwich panels, 181

Construction phase fi re safety check 
list, 170–1

Contingency planning, 41
Contractor management, 159

initial selection stage, 159–60
relevant information supplied, 160
tender stage selection, 160–1

reducing liabilities of employer/client, 
159

safety performance of contractors, 
160

tender stage selection, 160–1
considerations during fi nal 

selection process, 161
information needed by contractor, 

160
Contractor reviews, 279–80

formal review of contractor 
performance agains contract 
requirements, 280

monitoring staff, access to 
information, 280

procedure to include reporting 
channels for non-compliance 
issues, 280

Contractors, 332
monitoring and management of, 

107
Control measures:

additional (recommended actions 
and prioritisation), 333

recommended actions in prioritised 
order, 333

existing, evaluation of, 332–3
reducing risk to lowest level 

reasonable practicable, 332–3
‘Controlled burn’ response strategy, 321
Convection, in fi re spread, 122–3
Corridors, fi re protected, 207
COSHH (Control of Substances 

Hazardous to Health Regulations 
2002 as amended), 16, 53–4, 150

accidents, incidents and 
emergencies, 374

apply to certain substances, 53
assessment of risks to health, 371
control measures, 372
duties under COSHH, 371
emergency arrangements, 53
employers duties under, 53, 371
monitoring exposure, 372–3
prevention and control of exposure, 

371–2
substances to which they do not 

apply, 53
The Cost of Accidents at Work, 

HS(G)96, 3, 4
insured and uninsured accident 

costs, relationship between, 4
Crowd movement, 247–9

behaviour of people in a crowd, 247
in crashed plane at Manchester 

airport, 249
dynamics may be affected by 

parents, 248
fl ow rates, 247–8

Building Regulations Approved 
Document B, advice, 247

ergonomics, good signage 
necessary, 248

factors impacting on, 248
smoke movement, 248
spatial awareness, 248

Dangerous Substances and Explosive 
Atmospheres Regulation see 
DSEAR

Dangerous substances/preparations, 
stored in buildings, a fi re risk, 
126

Data Protection Act 1998, 291
DCLG (Department of Communities 

and Local Government):
Fire Safety guides, 25
guidance in form of Approved 

Documents, 174
receives reports of all fi res in 

buildings (Form FDR1), 296, 297, 
307–10

Dead-end, defi ned, 173
Defl agration, 127

possibilities of transition to 
detonation, 128

propagating into large unconfi ned 
and unobstructed cloud, 128

slow burning, weak ignition source, 
128
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Demolition work, contributes to fi re and 
explosion risk, 143

Detonation, 127
fl ame front speed of travel, 

supersonic, 128
Directors and senior managers:

health and safety as a boardroom 
issue, 38

informed about effectiveness of their 
systems, 275

need to understand implication of 
negative culture, 80

positive actions by boards of 
companies, 38

responsible for putting in place 
arrangements to support positive 
safety culture, 39

specifi c personal liabilities, 39
Disability Discrimination Act (1995), 17, 

175, 349–50
provision of access to those with 

disabilities, 245
requires employers to make 

reasonable adjustments to 
premises, 258–9

Disability Discrimination Act (2005), 350
commonhold, 350
new provisions, 350

Disabled persons, 332, 336
assistance to escape, 258–62

confi rming the building is clear, 
261–2

employers to make reasonable 
adjustments to buildings, 258–9

evacuating members of the public, 
260–1

purpose of drills, evacuation and 
roll-calls, 261

questions for consideration, 
259–60

Codes of Practice for, recognising 
value of refuges, 198–9

evacuation via stairs, 210
escape facilities for, 209–10

escape time, 209
means of warning, 209
refuges, 209–10
vertical escape, 209–10

evacuation using special lift on an 
independent electrical supply, 
200, 209, 210

personal evacuation plans (PEEPs) 
for, 102, 255

sensory disablement, 244
stair lifts, do not use in emergencies, 

209
Discrimination (Employment) 

Regulations, 175
DIY outlets, risk of rapid fi re growth, 126
DSEAR (Dangerous Substances 

and Explosive Atmospheres 
Regulations (2002)), 16, 53, 134, 
150, 155, 374–6

emergency arrangements, 376
employers’ duties, 374

information and training, 376
regulation 6(4), 131
workplace classifi cation and marking, 

375
Dust explosions, 127, 130–1
Duty of Care Regulations 1991, 320

EAWR (Electricity at Work Regulation 
(1989)), 16, 376–8

means for cutting off the supply, 378
Electrical appliances and installations:

and accidental fi res, 136–7
and fi re prevention, 147–8

Electrical equipment:
sourced from reputable supplier, 

333–4
vacuum cleaner with unauthorised 

electrical joint, 333
Electrical installations:

protection of, 148
temporary:

causes of fi res relating to, 141
temporary lighting and fi re 

prevention, 162
Electrical safety systems, 148
Electrostatic discharge, 132, 140

management of in fl ammable 
atmospheres, 157–8

provision of lightning protection 
systems, 158

Elements of structure, 175–6
defi ned, 175
junctions, 176
required to have specifi c fi re 

resistance, 175, 178, 195
should continue to function in a fi re, 

175
Emergency containment systems, 

318–19
bunding, of impermeable areas, 318
catch pits and trenches, 318–19
portable tanks, oversize drums and 

tankers, 319
sacrifi cial areas, 318

Emergency controls, 52
method of isolation, 52

Emergency escape doors, securing 
mechanisms, 201–3

break glass locks, 202–3
break glass tube/panel, 202
cylinder mortice deadlocks, 202
electromagnetic locks, fl exibility in 

control of escape doors, 203
escape mortice deadlocks, 202
keys in boxes not acceptable, 203
non-deadlocking mortice 

nightlatches, 202
panic devices, 201–2

Emergency evacuation procedures, 
254–8

competent staff, 254–6
fi re alarm verifi er, 257
fi re incident controllers (FIC), 256–7
fi re marshals/wardens, 255–6
stewards/security staff, 257–8

for disabled people, 258–62
the procedure, 254
see also Evacuation strategies and 

procedures
Emergency instructions, 253

clear, simple and understandable, 
253

fi re action notice, 253
use of different languages may be 

necessary, 253
Emergency lighting, 211–13

emergency escape lighting, 211, 212
categorisation of, 212, 213

requirements for luminance and 
response, 211–12

specifi cation, design and installation, 
must meet BS 5266:2005 
requirements, 212

monitoring of, 213
types of luminaries, 212–13

Emergency plans, ensuring safe 
evacuation of people, 248–51

availability of clear plan of the 
building, 250–1

based on fi ndings of the fi re risk 
assessment, 251

Fire Safety – An Employers Guide, 
suggested contents of an 
emergency plan, 250

Emergency procedures, 112–14
equipment, 113

minimum stock of fi rst aid items, 
113

fi rst aid, 112–13
employer assessment of staff 

needs, 113
general steps, 112
staff, 113–14
triggering events, 112
see also emergency evacuation 

procedures
Emergency routes and exits, 14, 15
Employees, 102

and the aftermath of fi re, 303
effects of fi re/adverse events, 285
general duty on, 347
health and safety training provided 

for all, 68
provision of special information for, 

65–6, 345–99
see also HSWA (Health and Safety at 

Work.… Act (1974))
Employees, consultation with, 45–8

Health and Safety (Consultation with 
Employees) Regulations 1996 
(HSCER), 47–8

employers’ duties, 47–8
specifi c legislation requiring 

consultation (not HSWA), 46–7
Employees, and self-employed 

persons, 42–3
duties imposed by criminal and civil 

law, 347
high-risk industries, self-employed 

represent a signifi cant risk, 42
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safety role and responsibilities 
variable, 42

statutory duties of employees, 41, 42
Employers:

duties imposed by criminal and civil 
law, 37–8, 346–9, 355–6

groups considered ‘neighbours’ of, 
19

other information co be 
communicated outside an 
organisation, 67

requirement to ensure arrangements 
made with external services, 
66–7

responsible for putting together 
emergency response plans, 114

should take advantage of 
technological advances to 
control risk, 73

work equipment to conform to EU 
standards and requirements, 51

see also HSWA (Health and Safety at 
Work.… Act (1974))

Employers and employees:
absolute duties, 8
practicable duties, 8
reasonably practicable duties, 8

Employers’ Liability (Compulsory 
Insurance) Act (1969), 355–6

Enforcement notices, 348
Environment, in a SSOW, 110
Environment Act (1995), 356
Environment Agency, movement of 

special waste consignments, 
320

Environment and fi re see Fire, 
environmental impact of

Environmental Protection Act (1990), 
16, 160, 350–2

authority for handling waste, 352
BATNEEC – best environmental 

technique not entailing excessive 
cost, 351

BPEO (best practicable 
environmental option), 351

defi nitions, 350
part 1, integrated pollution control 

(IPC), 350–1
part 2, waste on land, 351–2

Equipment:
and lone working, 110
SSOW designed for, 109

Equipment faults, and false alarms, 296
Escape:

acceptable means, 205–6
generally unacceptable means, 206
stages of in cellular planning, 196
stages of in open planning, 195
see also Means of escape

Escape exits, 200–3
alternative escape routes – the 45º 

rule, 200–1
options, 200–1

break glass locks, 202–3
calculating exit capacity, 200

doors on escape routes, 201
securing mechanisms for emergency 

escape doors, 201–3
width of, 249

Escape facilities for the disabled, 
109–10

Escape, means of see means of escape
Escape routes:

component parts, 195
design of, 173
layout of, 253

Escape routes, external, 208–9
escape by means of a fl at roof, 

conditions, 208, 209
external stairs, 208, 209
recommendations, 208

Escape routes, protection of, 203–8
acceptable means of escape, 205–6
access to storey exits, 203–5
generally unacceptable means of 

escape, 206
stairways, 206–8

Escape, time required for, 242–3
evacuation, phases of, 242
pre-movement behaviours, 242–3

dependent on perception of risk, 
242

examples, 243
travel behaviours, 243

decision to evacuate, 243
‘travel time determinants’, 243

Europe, fi re safety legislation, 2
European Harmonised Standard EN50 

020, 147
Evacuation strategies and procedures, 

190–1
progressive evacuation strategy, 191

hospitals and residential care 
homes, 191

progressive horizontal evacuation, 
191

zoned evacuation, 191
total evacuation strategy, 190–1
total phased evacuation, 191

in high-rise buildings, 191, 195
total simultaneous evacuation, 190–1

single stage evacuation, 190
two-staged evacuation, 190–1

see also Emergency evacuation 
procedures; People, ensuring 
safe evacuation of in event of fi re 
detection; Safe evacuation

Explosion, 127–34
defl agration, detonation and 

explosive atmospheres, 127–9
explosive limits and the fl ammable/

explosion range, 128–9
explosive conditions, 129–31

determining amount and likelihood 
of creating an explosive 
atmosphere, 129–30

secondary repercussions, 130–1
types of materials often causing 

dust explosions, 129
gas explosions, 127, 130, 131

gases present an explosion risk, 120
mechanism of, 127

dust and gas explosions, 127
pressure generated by combustion 

wave, 127–8
principles of explosion management, 

131–4
suppression of, 132–3
terminology, 127
venting, 132

hazards caused by, 132
see also Fire and explosion, 

principles of
Explosion management, principles of, 

131–4
control, 131

addition of inert gases, 131
avoidance/reduction of potentially 

explosive materials, 131
design and construction, equipment, 

protective systems and systems 
components, 131

leak detection systems, 131
dilution by ventilation, 131–2

avoidance of ignition sources, 132
management of dust 

accumulations, 132
minimising electrostatic sparks, 132
use of non-sparking/spark-proof 

equipment, 132
DSEAR regulation 6(4), 131
mitigation, 132–3

explosion suppression, 132–3
explosion venting, 132
housekeeping in relation to 

removal of dust, 133
plant layout and classifi cation of 

zones, 133–4
zones for gases and vapours, 133

zones for dusts, 134
Explosive atmosphere, 127, 129–30

ignition sources, 130
Explosive limits and the fl ammable/

explosion range, 128–9
lower explosion limit (LEL), 129
upper explosion limit (UEL), 129

Failure modes and effects analysis 
(FMEA), 108

False alarms, 284, 294–5, 355
defi ned, 1
investigating cause of, 295–6

activities near detectors, 296
equipment faults, 296
human errors, 296
malicious acts, 296
process, 295–6

keeping records of, 296, 311
limiting of, 231
more normal experience, 241
recorded in system log book, 295
sample report form, 311

Familiarity/complacency, with risk 
assessments, 86

Fault tree analysis, 108
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Fencing, as a security strategy, 144
Final exit, defi ned, 173
Fire:

defi ned, 1, 116
see also Arson

Fire alarm panels, 228–9
typical zone plan adjacent to, 229
zones, effective, 229

Fire alarm verifi ers:
deployment and training, 257
role, 257
specifi c duties, 42, 257

Fire alarms, delay in reacting to, 189
Fire appliances:

not standardised in the UK, 232
typical route specifi cation for, 232

Fire, chemistry of, 116–21
the chemical process, 120–1

conditions, 120–1
fi repoint, 120–1
fl ashpoint, 120
spontaneous ignition/auto-ignition 

temperature, 121
vapour density, 121
vapour pressure, 121

fi re initiation, 118–19
other common sources of heat in 

the workplace, 118–19
sources of ignition, 118

fi re triangle, 116–17
main elements of fi re process, 117

fuel sources, 119–20
dusts, 120
gases, 120
liquids, fl ammable, 119, 120
oxygen, 120
solids, 119

stages of combustion, 117–18
effects of smouldering, 118
endothermic reaction, 118
fl ashover, serious risk during fully 

developed stage, 117
process is exothermic, 117–18
rate of reaction and heat output, 

118
Fire classifi cation, 121–2

none for electrical fi res, 122
Fire compartment, defi ned, 173
Fire detection and alarm systems, 225–6

automatic fi re detection installations, 
173

automatic, types of, 226
benefi ts of automatic systems, 225–6
larger premises require automatic 

systems, 225
RRFSO and MHSWR require 

employers to have adequate 
emergency arrangements, 225

Fire detection methods, 226–8
aspirating smoke detectors, 227–8
automatic, 227

ionisation units, 227
optical units
smoke detectors, 227

beam smoke detectors, 227
fl ame detectors, 228

heat detectors, 227
linear heat detecting cable (LHDC), 

228
integrating and non-integrating 

cable, 228
manual, 226

Fire doors, 182–3
common requirements for, 183
fi re resistance of certifi ed in BS 476, 

182
inspections of, 183
marking regime suggested in BS 

8214:1990, 183
release mechanisms, 173
self-closing, 205
see also emergency escape doors, 

securing mechanisms; escape 
exits

Fire drills, 253–4
advantages of, 253
conducted on a six monthly basis, 

253–4
debrief is a critical element, 254
purpose of, 261
and training, reviews, 279, 283

Fire effl uent and/or heat, exposure to, 
246

fl ames, 246
heat, 246
smoke, 246

Fire, environmental impact of, 312–27
containing water runoff, 318–21

emergency containment systems, 
318–19

emergency material and 
equipment, 319–20

waste management, 320
containing water runoff fi re 

fi ghting strategies and run-off 
management, 320–1

legal obligations related to 
environmental protection, 
314–15

Control of Major Accident Hazards 
Regulations 1999 (COMAH), 315

Pollution Prevention and Control 
Act 1999, 315

surface water drainage, 315
Water Industry Act 1991, 314–15

preplanning to minimise 
environmental impact, 315–18

emergency procedures, 316–17
incident response plan (IRP), 316, 

324–7
training to support the IRP, 317–18

sources of pollution in the event of 
fi re, 312–14

Fire and explosion, principles of, 
116–35

chemistry of fi re, 116–21
classifi cation of fi re, 121–2
explosion, 127–34
principles of fi re spread, 122–6
see also Explosion

Fire fi ghters:
power in emergencies, 354

power to obtain information, 354
supplementary powers, 354–5

Fire fi ghting, in basements, 234–5, 236
Fire fi ghting equipment, portable, 221–5

extinguishing equipment, 222–5
managing portable equipment, 225
siting, 223, 225

for dealing with specifi c fi re risks, 
223, 225

for general protection, 223
mounting, 223, 225

types, 222–3
AFFF, 222
carbon dioxide (C02), 222–3
dry powder, 222
foam, 222
water, 222
wet chemical, 223

types and uses, 224
Fire fi ghting strategies and run-off 

management, 320–1
allowance for fi re fi ghting agents:

design of remote and combined 
systems, 321

in designing on-site bund capacity, 
321

Fire fi ghting systems, fi xed, 216–21
automatic water sprinklers, 217–21

types of, 218–19
drenchers, 219–20
fl ooding and inerting systems, 220–1
water mist systems, 221
water supplies, 217–18

control valves, 217–18
pipes, 217

Fire fi ghting water/foam run-off, 313–14
Fire hazard, 328
Fire and health and safety, failure to 

manage, 21–5
court structure, 22
fi nancial consequences, 24–5

fi nancial costs to industry, 26
legal consequences, 21–3

appeals, 23
civil court system, 21
criminal court system, 21
enforcement arrangements, 21–2
fi re fi ghters’ switches for luminous 

discharge tubes, 23
fi re safety alterations notices, 23
fi re safety enforcement notice, 23
health and safety and fi re safety 

prohibition notices, 23
health and safety improvement 

notice, 22
powers of inspectors/enforcers, 23

prosecutions, 23–4
by enforcement authorities, 23

Fire and health and safety, legal 
framework for regulation of, 4–21

civil law, 5, 18–21
defences against compensation 

claims due to negligence, 20–1
Limitations Act 1980 applies, 21
negligence, 18–20

criminal law, 5, 6–8
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Acts of Parliament, 6
Approved Codes of Practice 

(ACoPs), 6–7
EU/BS and industry guidance, 7
Guidance notes, 7
legal standards, 7–8
Regulations and Orders, 6

Fire (Scotland) Act 2005 (FSA), 17–18
other supporting legislation, 16–17
specifi c fi re and health and safety 

legislation, 8–16
Fire hydrants, 354
Fire incident controllers (FICs), 42, 

356–7
confi rming buildings are clear, 261–2

roll-call, 262
sweep, 262

deployment, 256–7
availability, 256–7
use of high visibility surcoat, 257

role, 256
grab bags, 256

training, 257
Fire investigation process, 300–1
Fire loading:

of some common commodities, 126
within buildings, 126

Fire marshals/fi re wardens, 41, 255–6, 
262

deployment, 256
example of responsibilities of, 266–7
may undertake part of safety 

inspection, 273
role, 255, 266–7

emergency role, 255
identifying fi re hazards, remove of 

report, 255
monitoring fi re protection 

measures, 255
proactive and reactive, 255

training, 256
two distinct roles, 42

Fire, preplanning to minimise 
environmental impact, 315–18

emergency procedure, 316–17
incident response plan (IRP), 316, 

324–7
subjects to be included, 317

producing an incident response 
plan, 317–18

training to support the IRP, 317–18
Fire prevention, 147–66

arson and site security, 165–6
precautions to be taken, 165
secure fencing required, 165

chemicals and LPG (hazardous 
materials), 150–6

storage, external and internal, 
151–4

substitution, 151
training, 154
ventilation of storage areas, 155
ventilation/fume cupboards, 155–6

construction and maintenance, 
159–61

contractor management, 159

initial selection stage, 159–60
safety performance, 160
tender stage selection, 160–1

construction phase fi re safety check 
list, 170–1

cookers, associated cooking 
equipment and installations, 
148–50

planned preventive maintenance 
(PPM), 149

use of CORGI installers for gas 
equipment, 149

use of fi xed fi re fi ghting 
installations, 149

demolition, 165
combatting high risk of fi re and 

explosion, 165
demolition surveys must be 

undertaken, 165
electrical appliances and 

installations, 147–8
PAT testing, 148

electrical and gas supplies, 
installations and equipment, 
162–3

electrical safety, 162, 163
use of CORGI gas fi tters only, 

162–3
heaters and heating systems, 150

need for awareness training, 150
hot work, 163–5

hot work permits, 163–4, 167–8
use of temporary fabrication (fab) 

shop, 163
managing the contract, 161

areas needing consideration, 161
naked lights and fl ames, 150

avoidance of, 150
avoidance of rubbish burning, 150

other signifi cant hazards, 157–8
electro-mechanical equipment, 158
electrostatic discharge, 157–8

performance review, 162
formal review, 162
monitoring contractor’s 

performance, 162
safety conditions of the contract, 

161–2
safety conditions/rules that might 

be imposed, 161–2
safety conditions of the contract 

.effective communication 
channels, 162

smokers and smokers’ materials, 
156–7

provision of smokers’ booths, 156
reducing risk in nursing homes, 

156–7
vehicles, 158–9

battery recharging, 158
formal procedures for refuelling or 

recharging, 158
refuelling LPG-powered vehicles, 

159
rudimentary control of fl ammable 

vapours, 158

waste and waste management 
systems, 157

written policy for, 147
‘Fire Prevention on Construction Sites’ 

(code of practice), 24
compliance with for insurance 

purposes, 24
Fire protection (preventive and 

protective measures), 173
active fi re protection, 173
passive fi re protection, 173

Fire and Rescue Service:
capacity of remote and combined fi re 

fi ghting systems, 321
discussion of fi re fi ghting strategy 

with, 321
false alarms, diversion from fi re 

prevention duties, 294–5
investigation of fi re-related events, 

293–5
must report all fi res in buildings to 

DCLG on form FDR1, 296, 297, 
307–10

powers of, 298
late calls, 298
supplementary powers, 298

Fire and Rescue Services Act (2004) 
see FRSA

Fire resistance, defi ned, 172, 188
Fire risk, 328
Fire risk assessment, 45, 321, 328–44

defi nitions relating to, 328–9
and emergency evacuation 

procedures, 254
introduction section, 330
record and action plan, 340–4
risk assessment process, 329–39

HM Government guidance 
documents, 329

in small offi ce facility, 95
see also Risk assessment

Fire risk assessment process, 
329–39

the emergency plan, 338–9
in multi-occupied and more 

complex premises, 338
must be recorded, 338
purpose of, 338

practical steps, 329–30
access to key personnel, 330
documentation, 329–30
documents, from Building 

Regulations and British 
Standards required, 330

recording the assessment, 331–3
additional control measures, 333
closing the assessment out, 333
evaluating existing control 

measures, 332–3
groups/persons at risk, 332
hazards, primary and secondary, 

331–2
introduction, 331
management arrangements, 331

reviewing and revising the fi re risk 
assessment, 337–8
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Fire risk assessment process 
(continued)

reviewing and revising the fi re risk 
assessment (continued)

internal/external layout of the 
premises, 337

people or groups who may be 
affected, 337

plant affecting the primary hazards, 
338

procedures in place, 338
the work processes, 338

worked examples, 333–8
persons cannot safely evacuate in 

the event of fi re, 336–7
persons in premises unaware of 

fi re, 335–6
rapid fi re spread in the workplace, 

335, 336
sources of fuel that may assist fi re 

growth, 334–5
sources of ignition allowing the fi re 

to start, 333–4
Fire risk assessor/assessment team, 

documentation for, 329–30
Fire risk controls/control systems, 328–9

and principles of prevention, 101–2
Fire safety:

business case for management of, 
4, 5

moving machine parts subject to 
planned preventive maintenance, 
51

needs clear and effective 
management system, 30

responsible person main duty holder 
(RRFSO), 13–14

risks associated with contractor 
within buildings, 159

Fire Safety – An Employers Guide, joint 
government-HSE guidance, 250

Fire safety arrangements, 159
contractor management and review, 

279–80
provision of safety signage, 65

Fire safety coordinator, role, 41
Fire safety equipment, adequately and 

routinely maintained and tested, 
231

Fire safety foundations:
basis of system for managing safety, 

26–8
defi nition, 1–2
nature and sources of safety 

information, 25–6
scope and nature, 2

Fire safety inspection report reviews, 
279

Fire safety management, health and 
medical surveillance in relation 
to, 271–2

Fire safety management systems, audit 
of, 275–8

aim of, 276
auditors and composition of audit 

team, 277–8

differences between monitoring 
performance and auditing, 276

fi re safety audit described, 275–6
key stages, 276–7

agreeing a protocol, 276
close-out presentation, 277
gathering evidence, 277
preparation, 277
report fi ndings, 277
scoping the audit, 277

purpose of an audit, 276
report, outlines system’s strengths 

and weaknesses, 277
Fire safety manager, 40–1, 262

additional responsibilities in large and 
complex organisations, 41

conduct of inspections, 273–4
responsibilities outlined, 40–1

Fire safety manual (log book), 274, 330
monitoring and reviewing, 41
should refl ect required schedules and 

performance standards, 272
Fire safety policy, 33–4

elements of fi re safety arrangements 
section, 34

Fire safety reviews, 41
Fire Safety Risk Assessment(Guidance 

Note), 7
Fire safety signs, 213–15, 396
Fire safety systems:

facilities inspection team involved in 
inspection programme, 274

maintenance and testing, 231
monitoring, auditing and reviewing, 

268–83
active safety monitoring 

procedures, 269–72
auditing fi re safety management 

systems, 275–8
benefi ts of monitoring and 

measuring, 269, 270
conducting workplace inspections, 

272–5
reviewing performance, 278–80

reviews as part of ongoing 
programme, 279

Fire safety training, 70–1
general topics to cover, 71
for those with roles relating to fi re 

safety management, 71
Fire (Scotland) Act 2005 (FSA), 17–18

covers same ethos as RRFSO, 17
powers of the Fire and Rescue 

Service, 298
safety measures (Schedule 2), 17–18

Fire service access and facilities, 
231–6

adequate means for isolating 
services, 235

fi re fi ghters’ switches for luminous 
tube signs etc., 235, 236

gas and other service isolations, 
235

adequate means of venting heat and 
smoke from basements, 234–5, 
236

mechanical ventilation provision, 
235

suffi cient fi re mains, 233–4
dry rising mains, 233, 234
falling mains, 233
foam mains, 233
hose reels, 234
water ring mains and hydrants, 

234
wet rising mains, 233

suffi cient internal access, 232–3
provision of internal fi re fi ghting 

shafts for fi re fi ghters, 232–3
requirement for a fi re fi ghting lift, 

233
suffi cient vehicle access, 231–2

access for high reach appliance 
and pumping appliances, 232

larger buildings require clear 
access to more than one side, 
231

parking, needs clear instructions in 
place, 232

take into account fi re exits and 
assembly points, 232

Fire services, data from available via 
DCLG, 92

Fire shutters, 173, 184
fi re resistant roller shutters (FRRSs), 

184
materials used for, 184
roller shutters to be fi tted with 

automatic self-closing devices, 
184

Fire spread, external, prevention of, 
187–8

combustibility of roof coverings, 188
construction of external walls, 197
fi re resistance, 188
space separation, 187
unprotected areas, 188

Fire spread, principles of, 122–6
conduction, 123

by means of metal pipes and 
frames, 123

convection, 122–3
and the effects of smoke, 123

direct burning, 124
fi re growth, 124–6

affected by building construction 
and layout, 124–5

and building use, 125–6
fi re growth rates, 124
fi re loading within the building, 126
use of sandwich panel walling, 125
ventilation, 125

radiation, 122, 123–4
factors in, 187–8
fi re radiation paths, 123–4

restriction of in high-rise buildings, 
195

Fire warning signals, 251–3
audible alarm signals, 251–2

correct alarm choice, 251
effectiveness of speech warnings, 

251
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emergency voice communications 
(EVC) systems, 251–2

needs simple system for confi rmation 
and activation of emergency 
procedure, 251

for people with impaired hearing, 
252

may be provided as portable 
equipment (radio pagers), 252

visual alarm systems may be 
necessary, 252

portable alarm devices, 
supplementing primary warning 
system, 252–3

visual alarm systems, 252
beacons, 252

Fire in the workplace, following 
response procedures, 32

Fire-related events:
investigations, 293–5

types of events, 293–5
reporting of, 292–3

dangerous occurrences, 293
personal injuries, 292

types of accidental fi res, 293–4
deliberately set fi res, 294
false alarms, 294–5

types of, 293–5
Fire-related investigation procedures, 

basic, 295–302
arson prevention, 302
equipment faults, 296
fi re investigation process, 300–1
health and safety when investigating, 

298–9
human errors, 296
identifying causes and risk control 

measures, 301–2
investigating cause of false alarms, 

295
investigating causes of fi res, 296, 

297, 307–10
liaison with other parties, 299–300
malicious acts, 296
powers of the Fire and Rescue 

Service, 298
supplementary powers, 298

preserving the scene, 299
the process, 295–6

Fire-related investigation procedures, 
basic .activities near detectors, 
296

Fires:
dealing with the aftermath, 302–3

business continuity, 303
employees, 303
neighbours, 03
the site, 302–3

deliberately set, 294
economic cost of in UK, 285
identifying causes and risk control 

measures, 301–2
fi re risk control strategies, 301–2
root causes, 301

investigating causes of, 296, 297, 
307–10

preservation of scene undisturbed, 
299

reporting:
all should be reported to local Fire 

Service, 299
joint investigations, 300
some fi res must be reported to 

HSE under RIDDOR, 299
self-extinguishing, 298

Fires, accidental, 136–41
analysis of supposed causes, 293–4
chemical and LPG (hazardous 

materials), 139
CHIP 2000 classifi cations of 

dangerous substances, 139
LPG gas cylinders a serious risk, 

139
cookers, associated cooking 

equipment and installations, 
137–8

failure of heat controlling devices, 
138

gas cookers, fi res caused by faulty 
systems, 138

electrical appliances and 
installations, 136–7

electric ‘arcing’ (or sparking), 137
loose wiring connections, 137
overloaded wiring, 136–7

heaters and heating systems, 138
naked lights and fl ames, 138

halogen lighting, 138
inappropriate use of lighting units, 

138
naked fl ames and human error, 138

other signifi cant hazards, 140–1
electrostatic discharges, 140
lightning strikes, 140
poorly maintained mechanical 

equipment, 140
poor design and installation, 138
smokers and smokers’ materials, 140
types of, 293–4
vehicle fi res, 141

combustible materials in, 141
waste and waste management 

systems, 140
poor disposal arrangements, 140

Fires and other adverse events, 284–91
basic investigation procedures, 

287–90
agreeing and implementing an 

action plan, 290
analysing information, 289
establishing the cause, 288
gathering information, 288–9
identifying risk control measures, 

289–90
involving others, 288
level of investigation, 287–8
sources of information, 289

categories of injury causation, 286–7
classifi cation of adverse events, 286

near misses, 286
internal systems for managing 

adverse event data, 291

reasons for investigation, 285
role and function of investigation, 

285–6
policy requirements, 285–6

Fires and road traffi c accidents, 353
Firewater run-off, 320–1

generation and containment, 321
Flame propagation, most common 

mode defl agration, 127
Flammable liquids, 139, 165

external storage, 151, 152
management of works involving, 

156
Flammable materials/substances, 

126
effective management of prior to 

starting operations, 156
fi re risk in construction and 

maintenance, 143
inadequate arrangements for safe 

waste disposal, 143
lack of competency in use, 143

provision of Materials Safety Data 
Sheets (MSDS), 120–1

Flashover, defi ned, 172
FPA (Fire Protection Association), 26

data from the insurance industry, 92
FRSA (Fire and Rescue Services Act 

(2004)), 17, 298, 352–5
Fuel, defi nition, 116
Fuel hazard, aerosol containers:

immediate action, 334
limited control measures, 334–5
need to reduce number of aerosols 

stores, 335
Fuel/air cloud:

confi ned:
accelerating fl ame front, 128
weak ignition source, slow burning 

defl agration, 128
unconfi ned and unobstructed, fl ame 

velocity, 128

Gas Appliances (Safety) Regulations 
(1992), 378–9

Gas explosions, 127, 130, 131
Gas Safety (Installation and Use) 

Regulations (1998), 379
Gas systems/appliances, likely to 

become ‘fail safe’, 149
Glass, use of in buildings, 180–1

glazing system requirements for 
gasses vary, 180–1

insulating glass, 180
non-insulating glass, 180

Halogen lighting, 138, 150, 162
Halon gases in fl ooding systems:

replacement, HFC-227ea fi re 
suppression agent, 221

use discontinued, 221
Harm, defi ned, 84
Hazard:

defi ned, 2, 84
presents risk, causing accident/injury, 

ill health, damage or loss, 90
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Hazardous Installation Directorate, 
report on chemical warehouse 
hazards, 126

Hazardous substances, 52–4
CHIP labelling and classifi cation of 

substances supplied, 52–3, 58
dangerous substances controlled by 

DSEAR, 53
management of in the workplace, 52
see also COSHH (Control of 

Substances Hazardous to Health 
Regulations 2002 as amended); 
Storage, of chemicals and LPG 
(hazardous materials)

Hazards, 331–2
primary, 331

most obvious relate to sources of 
ignition, 331

secondary, 331–2
obvious risks, 331–2

HAZOP (Hazard and operability study), 
108

Health and medical surveillance, 
in relation to fi re safety 
management, 271–2

techniques for gathering information, 
272

Health risks:
distinguish between acute and 

chronic ill health, 89
linked to a fi re scenario, 89

Health and Safety at Work.… Act (1974) 
see HSWA

Health and Safety Commission (HSC), 
10

cost of health and safety failures to 
society, 2

Health and Safety (Consultation with 
Employees) Regulations (1996), 
379–80

Health and safety and fi re see Fire and 
health and safety

Health and Safety (First Aid) 
Regulations (1981), 381

Health and Safety (Information for 
Employees) Regulations (1989), 
381–2

Health and safety management 
systems, correction of failures 
in, 285

Health and Safety (Safety Signs and 
Signals) Regulations 1996, 214, 
253, 395–6

fi re safety signs, 396
Health and safety when investigating 

fi res, 298–9
investigators may be subjecy to 

health surveillance, 299
keeping investigators safe, 298

management plan for, 299
Health Technical Memorandum way 

fi nding, 214
Hospitals:

NHS Firecodes recognise value of 
refuges, 198–9

progressive evacuation, 191

strategies, 191
Hot work checklist, example, 169
Hot work permits:

example, 167–8
minimum inclusions, 164
support control of SSOW, 163–4

Hot works, 150
and fi re prevention, 163–5

temporary fabrication (fab) shops, 
163

fi re prevention and use of tar boilers, 
164–5

levels of supervision and monitoring 
required, 106

use of bitumen and tar boilers, 142
within a fi re retardant enclosure, 

104
HSCER (Health and Safety 

(Consultation with Employees) 
Regulations 1996), 15, 46, 47–8

employers’ duties, 47–8
employer’s duty to provide 

information, 48
functions of Representatives of 

Employee Safety (ROES), 48
HSE (Health and Safety Executive), 10, 

73
accident rates 2001/2002, skilled 

tradesmen and machine 
operatives, 286, 287

‘Basic Advice on First Aid at Work’, 
113

categorisation of adverse events 
resulting in injury, 286–7

Guidance note EH 40, 155
guidelines for electrical safety, HSG 

141, 162
health and safety duties of the board, 

39
prosecution of fabrication company, 

28–9
report, failings in technical measures 

at Flixborough, 135
RIDDOR report form F2508, 292, 

305–6
still retains enforcement responsibility 

in some areas, 15
HSG65, 26, 268, 276

building blocks to an effective safety 
culture, 63–71

communication, 64–7
competence, 67–71
control, 63–4
cooperation, 64

defi nition of audit, 276
HSE risk estimator, 91
Plan, Do, Check and Act, 26–7
and risk control, 103
Successful Health and Safety 

Management, 27–8, 60, 107, 268
audit, 28
measuring performance, 28
organising for safety, 27
planning and implementing, 27–8
policy, 27
reviewing performance, 28

useful guidance on inventory 
preparation, 88

value of written statements of intent, 
32

HSWA (Health and Safety at Work.… 
Act (1974)), 4, 8–10, 42, 65–6, 
346–9

designers, manufacturers, suppliers, 
installers etc., duty imposed, 
9–10

employers:
duty to produce health and safety 

policy, 8
general duty of, 8–9
prosecutions by HSE, 24
responsible for safety of other 

persons affected by work 
activities, 9

employers, statement of general 
policy for management of health 
and safety, 30

enforcement notices, 348
enforcing authorities, 347
establishes the HSC and the HSE, 10
Five Steps to Risk Assessment, 87
general duties, 346

of self-employed, 43
maximum penalties for breaches and 

contraventions, 22
occupiers (persons in control of 

premises):
duties under Occupiers Liability 

Acts 1957 and 1984, 9
ensuring safety of persons while on 

the premises, 9
offences and penalties, 349
personal liabilities:

additional duties on senior 
managers/directors, 10

duties on all employees, 10
provision of safety information, 25
requires employers to understand 

‘risks inherent in their work’, 85
section 2, duty of the employer to 

their employees, 346
section 3, general duty of the 

employer and the self-employed 
to other persons, 346

section 5, emissions, 346
sections 20 to 25, appointment and 

powers of inspectors, 347
sections 26 to 28, power to indemnify 

inspectors, 348
section 33, offences and penalties for 

breaches of the Act, 348
section 35, concerning location of 

plant or substances in breach of 
provisions, 348

section 40, proving the standard of 
reasonable practicability, 349

see also Fire and health and safety
Human behaviour and safety culture, 

75–8
job factors, 76–7

job design, 77
job safety analysis, 77
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matching the job to the person, 
76–7

the organisation, 75–6
personal factors, 77–8

attitude, 77–8
motivation, 78
perception, 78
personality, 77

Human errors, causing false alarms, 296
Human failure and safety culture, 79–80

human errors, 79
lapses of attention, 79
mistaken acts/omissions, 79

human errors, minimising, 79
types of human failure, 79
violations, routine, situational and 

exceptional, 80
Human resource management policies, 

and safety policies, 31

IFE (Institution of Fire Engineers), 26
Ill health, defi ned, 1
ILO-OSH 2001, 26, 27
Incident, defi ned, 1
Industrial emissions, authorisation and 

regulation, 21
Inert gas fl ooding installations, 173
Information, instruction and training, 51

training delivery, 51
Information, internal fl ow of, 65–6

face-to-face communication – and a 
feed-back loop, 66

other media for communicating 
safety information, 65

type of information communicated, 
65

visible behaviour of senor 
management, 65

written communication, 65
Inner room, defi ned, 173
Inspection and maintenance:

by safety representatives, 394
planned preventive maintenance 

(PPM) programmes, 51
of work equipment involving a 

specifi c risk, 51
Internal linings, 185–7

in areas where people circulate, 186
in Building Regulations Part B – 

section 2, 185–6, 187
Intrinsic safety, 147, 148

intrinsically safe equipment, 158
Intruder alarms, 144
Intumescent strips, 182, 335, 336
Investigation procedures, basic, 287–90

agreeing and implementing an action 
plan, 290

analysing information, 289
contributory factors, 289

establishing the cause, 288
immediate causes, 288, 301
root cause, 288, 301
underlying causes, 288, 301

gathering information, 288–9
identifying risk control measures, 

289–90

level of investigation, 287–8
involving others, 288

sources of information, 289
Investigation, role and function of, 

285–6
policy requirements, 285–6

IOSH (Institute of Occupational Safety 
and Health), 26

IPC (Integrated pollution control), 350–1
IPPC (Integrated Pollution Prevention 

and Control) Regulations, 315, 
351

ISO 9000 series, 26
ISO 14001 series, 26
Isocyanates (cyanide), in many plastics, 

314
IT cabling installation, people at risk, 90

Job design, 77
Job safety analysis, 77
Job Safety Analysis (JSA), 108

Ladbroke Grove rail enquiry, report links 
good safety and good business, 
61

Legislation, requiring completion of risk 
assessments, 85–6

Lobbies, fi re protected, 207
Lone working, SSOW for, 110

Major accident prevention policies, 315
Malicious acts, causing false alarms, 

296
Management:

commitment to improving safety 
culture, 81

commitment to safety, 73
demonstrating commitment to safety 

in the workplace, 74
Management behaviour:

and a blame culture, 71
impacting on safety culture of 

organisations, 71
Management of Health and Safety at 

Work Regulations (1999) see 
MHSW

Maslow’s hierarchy of needs, 78
Materials:

in lone working, 110
must be safe during use or 

processing, 109–10
Materials Safety Data Sheets (MSDS), 

120–1
Means of escape, 188–236

available safe escape time (ASET) 
(BSI PD7974), 189, 190

consideration of appropriate 
standard, 188–9

defi ned, 188
emergency lighting, 211–13
escape exits, 200–3
escape facilities for the disabled, 

209–10
evacuation strategies and 

procedures, 190–1
external escape routes, 208–9

fi re detection and alarm systems, 
225–6

automatic, types of, 226
fi re panels and zoning, 228–9
fi re safety systems, maintenance and 

testing, 231
fi re service access and facilities, 

231–6
fi xed fi re fi ghting systems, 216–21
generally accepted evacuation times, 

190
important factors, 189
management actions required to 

maintain, 216
methods of detection, 226–8
methods of raising the alarm, 230–1
occupancy, 191–4
portable fi re fi ghting equipment, 

221–5
protection of escape routes, 103–8
reducing unwanted fi re signals, 231
required safe escape time (RSET) 

(BSI PD7974), 189
signs and signage, 213–15
smoke control and ventilation, 

210–11
travel distances, 194–200
see also Escape

MHSW (Management of Health and 
Safety at Work Regulations 
(1999)), 4, 10–12, 73, 302, 382–5

approved Code of Practices, 30
capabilities and training, 11, 384
contacts with emergency services, 

11, 384
cooperation and coordination, 11, 

384
employees’ duties, 12, 385
health and safety arrangements, 11
health and safety assistance, 11, 383
health surveillance, 11, 383
information for employees, 11, 384
new or expectant mothers, 12
persons working in host employer’s 

or self-employed person’s 
undertakings, 11, 384

principles of prevention, 101–2, 383
principles of prevention to be 

applied, 10
procedures for serious and imminent 

danger, 11, 383–4
protection of young workers, 12, 385
Regulation 7 and safety management 

roles, 39
required to implement European 

Framework Directive (1989), 10
risk assessment, 10, 382–3, 385

legal duties concerning, 85
schedule to updates SRSC 

regulations, 46
self-employed, general duties 

imposed by HSWA extended, 43
temporary workers, 12, 385

Middle managers and supervisors, 
role in implementing health and 
safety policies, 39
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Montreal Protocol, 221
Motivation, 78

factors in achieving better safety 
performance at work, 78

Near misses, 284, 286
level of investigation, 287–8

Negligence, 18–21
contributory negligence, 21
defences against claims for 

compensation due to, 20–1
duty of ‘reasonable care’ breached, 

19
considerations guiding the 

reasonable man, 19
loss sustained, 20
what is a reasonable man, 19

duty of ‘reasonable care’ owed, 18–19
neighbour principle established 

(Donoghue v. Stevenson (1932)), 
18–19

employer’s liability, 20
Limitations Act 1980 applies, 21
vicarious liability, 20

Neighbours, and the aftermath of fi res, 
303

Occupancy, infl uencing design 
standards of means of escape, 
191–4

Approved Document B, guidance 
on means of escape of purpose 
groups, 191, 238

density factor, 192–4
assistance of Approved Document 

B in calculations, 192–4
defi ned, 192
usable fl oor space, 193

distribution of occupants, 192
number of occupants, 192

Occupational health and safety, 
defi ned, 1

Occupiers’ Liability Acts 1957, duties of 
occupiers under, 9, 355

Occupiers’ Liability Acts 1984, 
extension of duties of occupiers, 
9, 355

Offences and penalties, 349
OHSAS 18001 (integrated management 

system), 26, 276
OPSI (Offi ce of Public Sector 

Information), 25
Organisation structures:

impacting on how safety is managed, 
76

ineffective or inappropriate, common 
problems with, 76

Organisations:
creating role ambiguity, 72
culture of, 74
economic pressures and safety 

culture, 73
effective use of SSOWs as part of 

risk control strategy, 108
formal and informal sub-groups, 76

confl ict may exist between, 76

need to be supportive of the safety 
culture, 76

and human behaviour, 75–8
monitoring levels of competence, 67
promoting a negative safety culture, 

72
safety cultures of, 59–61
safety ethos refl ected across range 

of communication media, 81
should adopt systematic approach to 

risk assessment, 87–8
structured/designed in different 

ways, 76
clearly defi ned responsibilities for 

safety essential, 76
why they should bother to investigate 

fi re/adverse events, 285
Oxygen:

can infl uence fi re behaviour, 117, 120
and fi re growth rate, 125
oxidisers and oxidising agents, 120

Passive infrared (PIR) detectors, 144
PAT testing, 138, 148, 149
PCBs (polychlorinated biphenyls), 

effects of exposure to, 313
People:

ensuring safe evacuation of in event 
of fi re detection, 249–55

emergency instructions, 253
the emergency plan, 249–51
layout of escape routes, 253
rehearsal, 253–4
warning signals, 251–3

and groups at risk, 332
infl uencing safe evacuation, 

characteristics of, 244–7
building design features, 246–7
fi re effl uent/heat, 246
initial reaction, 245–6
physical condition, 244–5
sensory condition, 244
stakeholding, 246
state of consciousness, 245

lone working, 110
perception and behaviour of in the 

event of fi re, 240–9
characteristics pf people 

infl uencing safe evacuation, 
244–7

crowd movement, 247–9
principles of sensory perception, 

240–1
time required for escape, 242–3

SSOW designed for, 109
see also Emergency evacuation 

procedures; Evacuation 
strategies and procedures

Perception:
interpreting/making use of 

information, 78
of risk, individual will differ, 86

Perfl uorooctane sulfonate (PFOS), 
bioaccumulative and toxic to 
mammals, 313–14

Permit to work system, 111, 156

to support isolation procedures, 52
Person Protective Equipment 

Regulations (1992), 385–6
Personal emergency escape/evacuation 

plans (PEEPs), 191
for the disabled, 102, 255, 260, 264–5

Personal protective equipment (PPE), 
9, 104–5

benefi ts to its use, 105
Personality, 77

attitude a facet of, 77–8
Persons in premises unaware of fi re, 

335–6
obstruction of an alarm sounder, 335

Persons unable to safely evacuate for a 
fi re, 337

provision of evac chairs, 337
PFPF (Passive Fire Protection 

Federation), 26
Piper Alpha production platform, results 

of commercial pressure, 74
Pipes, ventilation ducts and other 

services, 184–5
availability of proprietary fi re stopping 

and sealing systems, 185
fi re dampers, 185

Planned preventive maintenance (PPM) 
programmes, 51, 149

Pollution incident response plan, 324–7
Pollution Prevention and Control Act 

1999, 315
Pollution, sources of in the event of fi re, 

312–14
Portable appliance testing see PAT 

testing
Portable tanks, as emergency 

contaminated water containers, 
319

Premises:
joint occupation, 44–5

duties extend to self-employed, 44
duties of responsible person, 45
each party has absolute legal 

duties, 44
one employer in control, lead role 

in fi re safety arrangements, 45
persons in control of, 43–4

controller may need to exercise 
some form of entry control, 44

duties under section 4 of the 
HSWA, 43

identifi ed by RRFSO, 44
Preventing Falls in Scaffolding in False 

Work, SG4:05, 7
Prevention of fi re see Fire prevention
Production demands, leading to short 

cuts in safety, 74
Protected route, defi ned, 173
Purpose groups, consideration of in 

means of escape, 191, 238
PUWER (Provision and Use of Work 

Equipment Regulations 1998), 7, 
16, 50–2, 386–9

emergency controls, 52
information, instruction and training, 

51
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inspection and maintenance, 51
management duties, 387
physical requirements, 387–9
protection against specifi ed hazards, 

52
suitability of work equipment, 50–1, 

386–9
Pyrolysis, 117

Quality assurance (QA), of suppliers 
and contractors, 159

Radiation:
and fi re spread, 123–4
fi re spread from one building to 

another, 123
Raising the alarm, methods of, 230–1

audible alarms, 230
combined audible and visual alarm, 

230
in entertainment and shopping 

facilities, 230–1
people respond more quickly to 

verbal instructions, 230
various arrangements for, 230

Rapid fi re and smoke spread in the 
workplace, 335, 336

inclusion of monthly inspection/
safety tour, 335

insecure service risers, 335, 336
lack of compartmentation between 

fl oors, 336
lack of intumescent strips, 335, 336

Reactive monitoring – reporting, 
recording and investigation, 
284–311

basic fi re-related investigation 
procedures, 295–302

dealing with the aftermath of fi res, 
302–3

fi res and other adverse effects, 
284–91

investigating fi re-related events, 
293–5

statutory requirements for recording 
and reporting adverse events, 
291–3

civil claims, 293
Refuges:

for the disabled in escaping fi re, 
209–10

use of in escaping fi re, 198–9
use of infl uenced by smoke thickness 

and fl oor location, 246
Regulations 2000 (amended 2006), 173, 

174
Regulations, 345–6
Regulatory Reform (Fire Safety Order) 

2005 see RRFSO
Reporting of Injuries, Diseases and 

Dangerous Occurrences 
Regulations see RIDDOR

Representatives of Employee Safety 
(ROES), functions of, 48

Residential care homes:
progressive evacuation, 191

staff evacuation procedures, 245
Responsible persons, 13, 14, 73

duties under RRFSO and HSWA, 45
and fi re safety management, 37

devising emergency procedures, 
254

identifi ed by RRFSO, overall 
responsibilities, 44

and risk assessment, 85
to appoint competent persons as 

safety advisers, 39–40
Reviewing performance, safety reviews, 

278–80
annual reviews and reports, 280

details to be included, 280
guidance, the Turnbull Report 

(Institute of Chartered 
Accountants), 280

initial status review, 278
establishing to what extent existing 

arrangements are in place, 278
results, 278

regular reviews, 278–80
contractor reviews, 279–80
fi re inspection report reviews, 279
fi re safety systems, 279
take into account changes, 278–9
training and fi re drill, 279

RIDDOR (Reporting of Injuries, 
Diseases and Dangerous 
Occurrences Regulations 1995), 
291–2, 392–3

defi nitions, 392
events needing recording, 291, 392–3
report form F2508, 292, 305–6

Risk:
avoidance of, 102
combatting at source, 102
critical to distinguish between the 

two elements in, 84
defi ned, 2, 19, 84
evaluated by numerical data, 92

data for, 92
evaluating what cannot be avoided, 

102
fi nancial and economic implications 

of failure to identify, 83–4
Risk assessment:

action plans should be SMART, 95
arson risk assessment model, 146
communicating fi ndings of, 96–7

communicated to all affected, 96
ways of communicating signifi cant 

fi ndings, 96
defi ned, 84
determines need for introduction of a 

SSOW, 107
Fire (Scotland) Act 2005 (FSA), 17
with HSG65, 28
purpose of, 83
for RRFSO, 13
under MHSW, 10
use of electrical appliances and 

installations, 147–8
see also Fire risk assessment

Risk assessment, principles of, 83–100

communicating fi ndings of a risk 
assessment, 96–7

competency to conduct risk 
assessments, 86–7

defi nitions relating to risk 
assessment, 84–5

risk assessment and the law, 85–6
Risk assessment process, 87–96

applying additional risk control 
measures, 94–5

MHSW and RRFSO hierarchy of 
controls, 94

prioritising of risk controls, 94–5
evaluating residual risk, 90–4

qualitative analysis, 91
quantitative analysis, 92
semi-quantitative analysis, 93, 94

identifying signifi cant hazards, 88–9
categories of health risk to be 

considered, 89
consultation with the workforce, 88
reviewing documents, 88
reviewing records, 88
useful to use HSE’s RIDDOR 

‘accident categories’, 89
identifying who is at risk, 89–90

groups, 89–90
individuals within groups, 90

preparing inventory of activities, 88
recording fi ndings, 95, 98–100

general activity risk record and 
action plan, 98–100

key elements to record, 95
reviewing and revising the 

assessment, 95–6
circumstances requiring review of a 

risk assessment, 96
training designed for support, 87
varies according to an organisation’s 

activities, 84
see also fi re risk assessment process

Risk assessment records, 25
Risk assessment strategy, effective, 83
Risk assessment teams, 86–7
Risk control, hierarchy of measures, 

103–6
control, 103, 104

engineering controls, 104, 106–7
Safe Systems of Work (SSOW), 

104
discipline, 105–6

personal discipline required, 106
signage, 105–6

elimination of risk, 103
isolation, 103, 104
personal protective equipment (PPE), 

104–5
reduction, 103–4

reduction of exposure time to 
hazards, 104

substitution, 103
supervision and monitoring, 106–7

Risk control systems, defi ned, 85
Risk controls, 289–90

defi ned, 84
Risk grading, 94
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Risk matrix:
for determining magnitude of risk, 91
semi-quantitative, 93, 94

Road traffi c accidents, and fi res, 353
Role, emergency duties, 256
RRFSO (Regulatory Reform (Fire Safety 

Order) 2005), 12–15, 30, 42, 73, 
302, 389–92

applies to non-domestic premises, 
few exceptions, 12, 389

Article 18, 39
control of risks from dangerous 

substances, 14
fi re fi ghting and detection, 14

defi nitions and meanings, 389
documents and records, 391–2
emergency routes and exits, 14, 15, 

390
employee rights and responsibilities, 

391
enforcement, 391
fi re fi ghting, 390
general fi re precautions, 13
information, training and 

consultation, 15
inspectors, 391
legal enforcement, 15–16

by HSE, 15
by local authorities, 15–16

maintenance of facilities, equipment 
and devices, 151, 390

notices and penalties, 391
principles of prevention, 101
procedures for serious and imminent 

danger and for danger areas, 14
responsible person(s)13–14, 389–91

defi ned, 13
main duty holder for fi re safety, 

13–14
risk assessment:

need to carry out, 13
responsible person’s actions in 

light of fi ndings, 14, 392
safety assistance (competent 

person(s)), 15
signifi cant fi re specifi c issues 

covered, 13
training, 390
young persons, 391

Run-off, contaminated, hazards of, 318

Safe evacuation, infl uential 
characteristics of people, 244–7

building design features, 246–7
fi re effl uent and/or heat, 246
initial reaction, 245–6

time taken initially to react to fi re or 
alarm, 245

physical condition, 244–5
problems using multiple fl ights of 

stairs, 244
psychological disorders or 

phobias, 245
sensory condition, 244
stakeholding, 246
state of consciousness, 245

fatalities, people not fully 
conscious, 245

see also Emergency evacuation 
procedures; Evacuation 
strategies and procedures

Safe evacuation of people in event of 
fi re:

overcoming behavioural problems, 
249–54

detection of fi re, 251
human or automatic, 251

emergency instructions, 253
emergency plan, 249–51
layout of escape routes, 253
rehearsal, 253–4
warning signals, 251–3

audible alarm signals, 251–2
fi re alarm warnings for people with 

impaired hearing, 252
portable alarm devices, 252–3
visual alarm signals, 252

see also Disabled persons, 
Assistance to escape; 
Emergency evacuation 
procedures; Evacuation 
strategies and procedures

Safe systems of work see SSOW
Safety:

basis of system for management of, 
26–8

a central element of managing a 
business, 80–1

defi ned, 1
see also Fire safety

Safety adviser, role of, 33
Safety auditing, 276
Safety climate, 60

positive, drivers for, 60–1
effective communication, 60
existence of a just culture, 60–1
existence of a learning culture, 60
leadership, 60
staff involvement, 60

Safety committees, 48–9, 394–5
membership and structure, 48
objectives, 48–9

typical terms of reference, 48–9
suggested composition, 49

Safety culture:
of an organisation, 31, 59

will refl ect safety policy, 31–2
concept of and various components, 

59–61
benefi ts of positive safety culture, 

61
defi ning safety culture, 59–61

consultation with employees over 
safety matters, 46

effecting cultural change, 80–1
effective, recognises and manages 

interdependent spheres of 
infl uence, 75

and hierarchy of risk controls, 106
and human behaviour, 75–8

job factors, 76–7
the organisation, 75–6

personal factors, 77–8
Safety culture, external infl uences, 72–3

economic, 73
legal, 72–3

legal framework should have 
positive impact, 72–3

stakeholder expectations, 73
exert infl uence on safety 

management, 73
technical, 73

Safety culture, internal infl uences, 73–5
communications, 74

minimum component for effective 
communication, 74

employee representation, can 
infl uence safety standards, 74–5

management commitment, 73–4
production demands, 74

Safety culture, negative, promoting 
factors, 71–2

job demands, 72
management behaviour and decision 

making, 71
role ambiguity, 72

signifi cant cause of work-related 
stress, 72

staff feeling undervalued, 71–2
various responses to, 71

Safety culture, positive, 45–6, 59, 
63–71

benefi ts, 61
communication, 64–7

defi ned, 65
inputs, 65
internal fl ow of information, 65–6
outputs, 66–7

competence, 67–71
defi nitions, 67
fi re safety training, 70–1
getting the message across, 68–9
individual, affecting factors, 67
safety training, 69–70
systematic training, 67–8
training needs analysis, 68
training records/certifi cates of 

training achievement, 70
control, 63–4

dealing with non-compliance of 
safety rules, 64

individuals/teams accountable for 
their performances, 63

safety objectives need to be 
SMART, 63–4

cooperation, 64
employers, legal duty to consult 

with employees, 64
trained staff encouraged to be 

involved in safety issues, 64
Safety culture, tangible indicators of, 

61–3
accident/incident occurrence and 

reporting rates, 61–2
indicators of positive or negative 

cultures, 61–2
complaints, 62–3
compliance with safety rules, 62
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needs quantifi able measure for 
effective management, 61

output quality, indicative of safety 
quality, 63

sickness and absenteeism rates, 62
staff involvement, insight into state of 

workplace culture, 63
staff turnover, factors in, 62

Safety information, communicated to 
outside bodies, 66–7

Safety information, nature and sources 
of, 25–6

external information, 25–6
internal information, 25

Safety inspections, 271
see also workplace inspections, 

conduct of
Safety installation, individual testing, 

231
Safety legislation, requires provision of 

information to employees, 45
Safety management, benefi ts of 

monitoring and measuring, 269
comparative data enables internal 

and external benchmarking, 269, 
270

Safety management, principles of 
prevention, 101–3

adapting to technical progress, 102
development of a coherent overall 

prevention policy, 102
giving appropriate instructions to 

employees, 102
protective measures, collective 

prioritised over individual, 102
replacing the dangerous by non- or 

less dangerous, 102
Safety management roles and 

responsibilities, 37–44
the competent safety adviser (safety 

assistance), 39–40
directors and senior managers, 38–9
employees and self-employed 

persons, 42–3
employers, 37–8
fi re alarm verifi er, 42
fi re incident controller, 42
fi re safety coordinator, 41
fi re safety manager, 40–1
fi re wardens/marshals, 42
middle managers and supervisors, 39
persons in control of premises, 43–4
the responsible person (RP), 37

Safety management systems:
effective, 31
guidelines and procedures for safety 

management, 33–4
Safety monitoring procedures, active, 

269–72
methods and techniques, 271–2

audits, 271
health or medical surveillance, 271
safety inspections, 271
safety sampling
safety surveys, 271
safety tours, 271

proactive monitoring, 269–71
informal monitoring of workplace 

precautions and risk control 
systems, 270

key factors to be addressed, 270–1
portfolio of approaches, 270
purpose, 269–70
responsibility for undertaking, 271

Safety performance, 268–9
proactive monitoring techniques, 269
reactive monitoring techniques, 269
sample of performance indicator 

data, 282
Safety policies, 30–6, 63

best are integrated with human 
resource management, 31

importance of setting policy, 30–2
avoiding loss, 31–2
maximising staff involvement, 31
satisfying the law, 30

key features of, 32–4
arrangements section, 33–4
organisation, roles and 

responsibilities, 32–3
review and revision, 34
statement of intent, 32

policy statement, 36
key health and safety objectives, 

36
Safety Representatives and Safety 

Committees Regulations 1977 
see SRSC

Safety reviews, reviewing performance, 
278–80

Safety sampling, 271
Safety standards, good, reasons for 

promotion, 2–4
fi nancial (economic costs), 3–4

cost of fi res to British economy, 3
costs of settlements to insurers, 4
direct and indirect costs of 

accidents, 4
uninsured and non-recoverable 

costs, 4
legal, 4–5
legal rules and standards refl ected in 

civil and criminal law, 4
Regulatory Reform (Fire Safety) 

Order 2005, 4
moral (humane), 2–3

guilt of failing to manage safety 
effectively, 3

impact on families/dependants of 
those suffering injury/ill health, 2

physiological disorders of 
colleagues/witnesses of work-
related injuries, 2

Safety surveys, 271
Safety tours, 271, 273–4
Safety training, 69–70

induction training, 60
jobs or skills training, 69–70

common topics, 69–70
main objectives, 68
refresher or continuation training, 70
remedial or corrective training, 70

Security lighting, reducing incidence of 
arson attacks, 144

Self-employed persons, duties of in the 
workplace, 44–5

Sensory impairments, 244
Sensory perception, principles of, 

240–1
detection, 241
interpretation, 241

takes place in the brain, 241
interpretation vs reality, 241

failure to perceive risk of a small 
fi re, 241

key principles of recognition, 241
perception varies with individuals, 

241
Services, all to be regularly inspected 

and maintained, 231
Severity rating of events, 93
SIESO (Sharing Information and 

Experience for Safer Operations), 
fi ndings, 24–5

Signs and signage, 105–6, 213–15
compliance of all fi re safety signs, 

214
display of signage, 214
escape routes, 214

distinctively and conspicuously 
marked, 214

use of photoluminescent signs, 
214

Smoke control and ventilation, 210–11
additional smoke control to protect 

vulnerable stairways, 210
mechanical ventilation, 211
natural ventilation, 211

Smoke extraction systems, mechanical, 
effect of fi re growth less, 125

Smouldering, effects of, 118
Sound, resistance to, 357–8
Special Waste Regulations 1996, 320
Spontaneous combustion point, 122–3
Spontaneous ignition/auto-ignition 

temperature, 121
Sprinkler heads, 218

choice of sprinkler head, 218
colours and operating temperatures, 

218
SRSC (Safety Representatives and 

Safety Committees Regulations 
1977), 15, 46–7, 393–5

appointments, 393–4
employer duties, 394
employers required to provide 

facilities and assistance as 
needed, 47

functions of representatives, 46–7
guidance on number appointed, 46
inspections, 394
safety committees, 394–5

SSCPR (Social Security (Claims and 
Payments) Regulations), 291

SSOW (Safe systems of work), 104, 
107–12, 157

communication, 111
typical training programme, 111
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SSOW (Safe systems of work), 
(continued)

defi ned, 107
described, 107–8
development of, 108–10

essential factors to consider, 
108–10

information available, 108, 109
use of JSA technique, 108

documentation, 110–11
permits to work, 111
standard formats available, 111

monitoring, reviewing and revising, 
111–12

emergency procedures, 112
periodic reviews, 112

when required, 108
Staff:

emergency procedures, 113–14
appointed persons and fi rst aiders, 

113
assessing level of provision, 113
liaising with emergency and rescue 

services, 113–14
feeling undervalued, 71–2
involved in planning and managing 

safety issues in the workplace, 
31

Stairways, 206–8
number of escape stairways needed, 

207
protection of escape stairs, 207
provision of fi re rated lobbies or 

corridors, 207
single staircase, 207–8
special fi re hazards, 207

Stakeholding, infl uencing pre-
movement behaviour and travel 
time, 246

fi nancial stake, 246
legal stake, 246
moral stake, 246

Stardust fi re, combination of 
combustible furniture and 
fl ammable ceiling and wall 
coverings, 186

Statement of intent, 32
displayed on notice boards, 32
enhanced by setting clear SMART 

safety objectives, 32
Steel, in building construction, 179–80
Steel sandwich panels, 181

implicated in rapid fi re spread and 
early building collapse, 181

Stewards/security staff, 257–8
deployment, based on risk 

assessment, 258
proactive role, 257
specifi c roles in emergencies, 257
training, demonstrate appropriate 

levels of competence, 258
Storage, of chemicals and LPG 

(hazardous materials), 151–4
arrangements for smaller amounts, 

153
containers, standards for, 153

degradation of LPG cylinders in 
corrosive atmospheres, 153

external storage arrangements, 
151–2

development of formal systems of 
work, 151–2

minimum separation distances, 
151

internal storage, 152–4
fl ammable storage facility, 154
in part of another building, 152, 

153
in separate buildings, 152

LPG storage facility, 154
storage within the workplace, 153–4
training, 154
ventilation, 152, 155–6
see also CHIP (Chemicals (Hazard 

Information and Packaging 
for Supply) Regulations 2002); 
Hazardous substances

Storey exits, defi ned, 173
Storey exits, access to, 203–5

height of escape routes, 294
protection of dead-ends, 204–5

and subdivision of corridors, 205
separation of circulation routes from 

stairways, 203
separation of high risk areas, 204
storeys divided into different 

occupancies, 203
storeys divided into different uses, 

203
Sulphur dioxide (SO2), 313
Supply chain, 49–50

law relating to, 49–50
procurement problems, 49

Supply of Machinery (Safety) 
Regulation 1992 (as amended), 
16, 396–7

Surface water drainage, 315
only for uncontaminated rainwater, 

315
offence to polute controlled waters, 

315
Sweep, systematic and progressive 

checking of a building, 262
allocation of specifi c areas to fi re 

marshals/fi re wardens, 262
Systematic training, 68

main benefi ts gained, 68
training needs analysis, 68, 82

Team approach to risk assessment, 
86–7

Technically complex systems, 
maintenance of, 274

Thermal conductivity, building design 
and construction, 123

Tort of negligence:
and environmental harm caused by 

fi re effl uent, 314
in occupational health and safety, 18

Toxic substances, 357
Travel distances and means of escape, 

194–200

egress from inner room via access 
room, 196

limitations on, 239
room of ‘origin’ and ‘fi nal exit’, 194
Stage 1 travel, from room of origin, 

195–7
Stage 2 travel, from compartment of 

origin to place of relative safety, 
197–9

minimum number of escape exits, 
198

minimum widths of escape routes 
and exits, 198

risks associated with tall buildings 
and deep basements, 197

use of refuges, 198–9
Stage 3 travel, out of fl oor of origin, 

199–200
disabled people, 200
usually by staircase, 200
vertical escape travel to ground 

level, 199–200
Stage 4, fi nal escape at ground level, 

200
need for readily identifi able 

assembly point/transfer area, 
200

stages of travel, 194–200

UVCE (unconfi ned vapour cloud 
explosion), 127, 130

Ventilation:
buildings used for fl ammable 

materials, 152, 153
of storage areas, 155

mechanical ventilation/local 
exhaust ventilation (LEV), 155

positive pressure mechanical 
systems, 155

Ventilation/fume cupboards, 155–6
must have alarm systems, 155
zoning procedure, 155–6

Vermin, causing fi res, 137

Walls, external, construction of, 187
Waste:

authority for handling waste, 352
on land, 351–2

Waste and waste management 
systems:

accidental fi res, 140
fi re prevention, 157

Waste water disposal, 314–15
to foul drains, 314–15

Water, discharges to surface waters, 
356

Water Industry Act 1991, 314–15
surface water drainage, 315
waste water disposal, 314–15

Water Resources Act (1991), 356
Water run-off, containment of, 318–21

emergency containment systems, 
318–19

bunding of impermeable surfaces, 
318
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catch pits and trenches, 318–19
portable tanks, oversize drums and 

tankers, 319
sacrifi cial areas, 318

emergency materials and equipment, 
319–20

booms, 320
drain seals, 320
proprietary absorbents, 319
sand and earth, 319
sealing devices and substances for 

damaged containers, 320
fi re fi ghting strategies and run-off 

management, 320–1
quantities of water used for fi re 

fi ghting, 321
waste management, 320

arrange disposal off site, 320
movement of with transfer note, 

320
provision of oil interceptors, 320
use of foul sewers, 320

Water sprinkler systems, automatic, 
217–21

fl ooding and inerting systems, 220–1
automatic, 220
design specifi cation, 221
location where fi tted, 220
small and large, 220

types of, 218–19

domestic sprinklers, 219
drenchers, roof, wall or curtain, 

window, 219–20
pre-action sprinkler system, 218–19
wet, dry and alternate, 218

water supplies, 217–18
alarm and monitoring unit, 218
control valves, 217–18
local/external alarm, 218
pipes, 217
sprinkler heads, 218

Water supply:
duty to secure, 353
emergency supplies, 354
for fi re and rescue, 362–3

Women of child-bearing age, and 
MHSW regulations, 12

Work equipment, 50–2
The Provision and Use of Work 

Equipment Regulations 1998 
(PUWER), 50–2

Workers, need adequate, focused 
safety training, 81

Workplace (Health Safety and Welfare) 
Regulations (1992), 16, 175, 
397–9

health requirements, 397–8
safety requirements, 398–9

Workplace inspections, conduct of, 
272–5

inspection programme must refl ect 
any specifi c legal requirements, 
272

maintenance of general fi re 
precautions, 274, 275

maintenance of technically complex 
systems, 274, 275

part of planned preventive 
maintenance, 272

person conducting the inspection, 
273–4

inspection aide memoire, 266–7, 
274

recording an inspection, 272–3
minimum of items to be recorded, 

272
recording of non-compliance, 

272–3
safety inspection form, 272
systematic approach to an 

inspection, 273
using the fi ndings of an inspection, 

274–5
actioning inspection fi ndings key 

management requirement, 275
recording of close-out actions, 275

Workplaces, safe and fi t for purpose as 
far as is practicable, 54


