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   Preface to the fourth edition 

  Introduction   to Health and Safety at Work has quickly established itself, in its fi rst six years, as the foremost text for 
students taking the NEBOSH National General Certifi cate. It is also of great value to those studying for level 3 N/SVQ, the 
IOSH Managing Safely Award and similar management and supervisor focused learning. It has become a signifi cant work 
of reference for managers with health and safety responsibilities and it is therefore a matter of primary importance that it 
should be kept up-to-date, as far as is possible, with new legislation and recent developments. It has now been endorsed 
by NEBOSH as a recommended text book for the National General Certifi cate course. 

 This   fourth edition has been produced in order to update health and safety legislation, with particular regard to 
changes in legislation relating to corporate manslaughter and corporate homicide, the Health and Safety (Offences) Act, 
changes to the Health and Safety (Information for Employees) Regulations and the introduction of environmental permit-
ting. More information has been given on the Registration, Evaluation, Authorization and Chemicals Regulations (REACH), 
the introduction of a new regime for domestic gas safety and future changes to the Control of Pesticides Regulations. 
Finally, the merger of the Health and Safety Commission and the Health and Safety Executive into a single unifi ed body 
called the Health and Safety Executive is also covered. 

 The   qualifi cation is now divided into three distinct units each of which is assessed separately. This development offers 
the opportunity for additional and more fl exible course formats and students may now study parallel courses (in, say, fi re 
and construction) without repeating the management unit. Students who decide to take individual units will, on passing, 
receive a Unit Certifi cate. 

 Since   the fi rst edition of this book was published, there has been a change in the style of examination questions 
and NEBOSH has introduced a commendably thorough system for question paper preparation to ensure that no candi-
dates are disadvantaged by question ambiguity. NEBOSH is anxious to dispel the myths surrounding their examinations 
and have introduced regional meetings for course providers to introduce changes to the syllabuses and to answer any 
queries so that their students get the best possible preparation for the assessment tasks. The NEBOSH website is also a 
very useful channel of communication with course providers and students. 

 Many   questions now cover the contents of more than one chapter. It is recommended that students have sight of the 
published examiner’s reports, which are available from NEBOSH. These reports not only provide an excellent guide on the 
expected answers to the questions but also indicate areas of student misunderstanding. 

 Since   1 September 2004, there have been changes in the National Qualifi cations Framework (NQF) that are relevant to 
the NEBOSH General Certifi cate. However, up to level 3 the NQF is unchanged and therefore its effect on the Certifi cate will 
be minimal. The Certifi cate syllabus is designed to provide the underpinning knowledge for the  ‘ Health and Safety for People 
at Work ’  standard, an approved level 3 vocational standard developed by the Employment National Training Organisation 
(ENTO). The syllabus is unitized to make it as compatible as possible with short courses based on the eight units of the ENTO 
standard. The NEBOSH National General Certifi cate is accredited as a level 3 award by Ofqual. More detailed information on 
these eight units is available in the guide to the NEBOSH National General Certifi cate. The fourth edition, which continues to 



xiv

 follow closely the eight units, will therefore be particularly useful to people involved with the  ‘ Health and Safety for People at 
Work ’  level 3 ENTO standard. 

 As   mentioned earlier, the Certifi cate syllabus has been updated to include much of the new legislation. However, 
it is the policy of NEBOSH to examine new relevant legislation 6 months after its introduction whether it is specifi cally 
mentioned in the syllabus document or not. 

 Finally  , one of the objectives of the book is to provide a handbook for the use of any person who has health and 
safety as part of his/her responsibilities. We thought that it would be useful, therefore, to add a few useful topics which 
are outside the syllabus. These include more on the International Labour Organization, managing occupational road 
safety (Chapter 9), fast-track settlement of compensation claims following the Woolfe   reforms (Chapter 8) and the effects 
of alcohol and drugs on occupational health and safety (Chapter 15). A sample question on the effects of alcohol has also 
been included. 

 We   hope that you fi nd this new edition to be useful. 
 Phil   Hughes 

 Ed   Ferrett    

Preface to the fourth edition
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   List of principal abbreviations 

  Most   abbreviations are defi ned within the text. Abbreviations are not   always used if it is not appropriate within the 
particular context of the sentence. The most commonly used ones are as follows: 

     ACL    Approved   carriage list  
 ACM    Asbestos  -containing material  
 ACOP    Approved   Code of Practice  
 ACPO    Association   of Chief Police Offi cers   in Scotland  
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  1                              Health and safety 
foundations   

  After   reading this chapter you should be able to: 

1.     outline the scope and nature of occupational 
health and safety  

2.     explain briefl y the moral, legal and fi nancial rea-
sons for promoting good standards of health and 
safety  

3.     outline the legal framework for the Regulation of 
health and safety  

4.     describe the roles and powers of enforcement 
agencies, the judiciary and external agencies  

5.     identify the nature and key sources of health and 
safety information.    

       1.1       Introduction 

 Occupational   health and safety is relevant to all branches 
of industry, business and commerce including tradi-
tional industries, information technology companies, the 
National Health Service, care homes, schools, universities, 
leisure facilities and offi ces. 

 The   purpose of this chapter is to introduce the foun-
dations on which appropriate health and safety man-
agement systems may be built. Occupational health and 
safety affects all aspects of work. In a low hazard organi-
zation, health and safety may be supervised by a single 
competent manager. In a high hazard manufacturing 
plant, many different specialists, such as engineers (elec-
trical, mechanical and civil), lawyers, medical doctors and 

nurses, trainers, work planners and supervisors, may be 
required to assist the professional health and safety prac-
titioner in ensuring that there are satisfactory health and 
safety standards within the organization. 

 There   are many obstacles to the achievement of 
good standards. The pressure of production or perform-
ance targets, fi nancial constraints and the complexity of 
the organization are typical examples of such obstacles. 
However, there are some powerful incentives for organiza-
tions to strive for high health and safety standards. These 
incentives are moral, legal and economic. 

 Corporate   responsibility, a term used extensively in 
the 21st century world of work, covers a wide range of 
issues. It includes the effects that an organization’s busi-
ness has on the environment, human rights and Third 
World poverty. Health and safety in the workplace is an 
important corporate responsibility issue. 

 Corporate   responsibility has various defi nitions. 
How ever, broadly speaking, it covers the ways in which 
organizations manage their core business to add social, 
environmental and economic value in order to produce a 
positive, sustainable impact on both society and the busi-
ness itself. Terms such as  ‘ corporate social responsibility ’ , 
 ‘ socially responsible business ’  and  ‘ corporate citizenship ’  
all refer to this concept. 

 The   UK Health and Safety Executive’s (HSE) mission is 
to ensure that the risks to health and safety of workers are 
properly controlled. In terms of corporate responsibility, it 
is working to encourage organizations to: 

       improve health and safety management systems to 
reduce injuries and ill health;  

➤
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others. Such activities include waste and effl uent disposal 
and atmospheric pollution. 
Accident     –  This is defi ned by the Health and Safety 
Executive (HSE) as  ‘ any unplanned event that results in 
injury or ill health of people, or damage or loss to property, 
plant, materials or the environment or a loss of a business 
opportunity ’ . Other authorities defi ne an accident more 
narrowly by excluding events that do not involve injury or 
ill health. This book will always use the HSE defi nition. 
Near   miss   –  This is any incident that could have resulted 
in an accident. Knowledge of near misses is very impor-
tant as research has shown that, approximately, for every 
10  ‘ near miss ’  events at a particular location in the work-
place, a minor accident will occur. 
Dangerous   occurrence   –  This is a  ‘ near miss ’  which could 
have led to serious injury or loss of life. Dangerous occur-
rences are defi ned in the Reporting of Injuries, Diseases 
and Dangerous Occurrences Regulations 1995 (often 
known as RIDDOR) and are always reportable to the 
enforcement authorities  . Examples include the collapse of 
a scaffold or a crane or the failure of any passenger carry-
ing equipment. 
Hazard   and risk   –  A  hazard  is the  potential  of a sub-
stance, person, activity or process to cause harm. Hazards 
take many forms including, for example, chemicals, elec-
tricity and working from a ladder. A hazard can be ranked 
relative to other hazards or to a possible level of danger. 

 A    risk  is the  likelihood  of a substance, activity or proc-
ess to cause harm. A risk can be reduced and the hazard 
controlled by good management. 

 It   is very important to distinguish between a  hazard
and a risk   –  the two terms are often confused and activi-
ties such as construction work are frequently called  high 
risk  when they are  high hazard . Although the hazard will 
continue to be high, the risks will be reduced as controls 
are implemented. The level of risk remaining when con-
trols have been adopted is known as the  residual risk . There 
should only be high residual risk  where there is poor health 
and safety management and inadequate control measures.  

       1.3       The legal framework for health 
and safety 

    1.3.1       Sub-divisions of law 

 There   are two sub-divisions of the law that apply to health 
and safety issues: criminal law and civil law. 

        demonstrate the importance of health and safety 
issues at board level;  
       report publicly on health and safety issues within their 
organization, including their performance against 
targets.    

 The   HSE believes that effective management of health 
and safety: 

       is vital to employee well-being;  
       has a role to play in enhancing the reputation of busi-
nesses and helping them achieve high-performance 
teams;  
       is fi nancially benefi cial to business.     

       1.2       Some basic defi nitions 

 Before   a detailed discussion of health and safety issues 
can take place, some basic occupational health and safety 
defi nitions are required. 

Health   –  The protection of the bodies and minds of peo-
ple from illness resulting from the materials, processes or 
procedures used in the workplace. 
Safety     –  The protection of people from physical injury. 
The borderline between health and safety is ill defi ned 
and the two words are normally used together to indicate 
concern for the physical and mental well-being of the 
individual at the place of work. 
Welfare     –  The provision of facilities to maintain the health 
and well-being of individuals at the workplace. Welfare 
facilities include washing and sanitation arrangements, 
the provision of drinking water, heating, lighting, accom-
modation for clothing, seating (when required by the 
work activity or for rest), eating and rest rooms. First-aid 
arrangements are also considered as welfare facilities. 
Occupational   or work-related ill health   –  This is con-
cerned with those illnesses or physical and mental dis-
orders that are either caused or triggered by workplace 
activities. Such conditions may be induced by the particu-
lar work activity of the individual or by activities of others 
in the workplace. The time interval between exposure and 
the onset of the illness may be short (e.g. asthma attacks) 
or long (e.g. deafness or cancer). 
Environmental   protection   –  These are the arrangements 
to cover those activities in the workplace which affect the 
environment (in the form of fl ora, fauna, water, air and 
soil) and, possibly, the health and safety of employees and 

➤
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     Criminal law 
 Criminal   law consists of rules of behaviour laid down by 
the Government or the State and, normally, enacted by 
Parliament through Acts of Parliament. These rules or 
Acts are imposed on the people for the protection of the 
people. Criminal law is enforced by several different Gov-
ernment Agencies who may prosecute individuals and 
organizations for contravening criminal laws. It is impor-
tant to note that, except for very rare cases, only these 
agencies are able to decide whether to prosecute an indi-
vidual or not. 

 An   individual or organization who breaks criminal law 
is deemed to have committed an offence or crime and, if 
he/she is prosecuted, the court will determine whether he/
she is guilty or not. If the individual is found guilty, the court 

could sentence him/her to a fi ne or imprisonment. Owing 
to this possible loss of liberty, the level of proof required by 
a Criminal Court is very high and is known as proof  ‘ beyond 
reasonable doubt ’ , which is as near certainty as possible. 
Although the prime object of a Criminal Court is the allo-
cation of punishment, the court can award compensation 
to the victim or injured party. One example of criminal 
law is the Road Traffi c Act, which is enforced by the police. 
However, the police are not the only criminal law enforce-
ment agency. The Health and Safety at Work (HSW) etc. 
Act is another example of criminal law and this is enforced 
either by the HSE or Local Authority Environmental Health 
Offi cers (EHOs). Other agencies which enforce criminal 
law include the Fire Authority, the Environment Agency, 
Trading Standards and Customs and Excise. 

Figure 1.1          At work.    
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have employers ’  liability insurance. This ensures that any 
employee, who successfully sues his/her employer follow-
ing an accident, is assured of receiving compensation irre-
spective of the fi nancial position of the employer. 

 There   is a maximum penalty of up to  £ 2500 for every 
day without appropriate cover for employers who do not 
have such insurance. In addition, one or more copies of 
the current certifi cate must be displayed at each place 
of business and be  ‘ reasonably protected ’  from being 
defaced or damaged. Recently, the rules requiring an 
employer to display the certifi cate have changed, so that 
the requirement will be satisfi ed if the certifi cate is made 
available in electronic format and is reasonably accessible 
to relevant employees.    

       1.4       The legal system in England 
and Wales 

 The   description that follows applies to England and Wales 
(and with a few minor differences to Northern Ireland). 
Only the court functions concerning health and safety are 
mentioned.  Figure 1.2    shows the court hierarchy in sche-
matic form. 

  There   is one important difference between proce-
dures for criminal cases in general and criminal cases 
involving health and safety. The prosecution in a crimi-
nal case has to prove the guilt of the accused beyond 
reasonable doubt. Although this obligation is not totally 
removed in health and safety cases, section 40 of the HSW 
Act 1974 transferred, where there is a duty to do some-
thing  ‘ so far as is reasonably practicable ’  or  ‘ so far as is 
practicable ’  or  ‘ use the best practicable means ’ , the onus 
of proof to the accused to show that there was no bet-
ter way to discharge his/her duty under the Act. However, 
when this burden of proof is placed on the accused, they 
only need to satisfy the court on the balance of probabili-
ties that what they are trying to prove has been done  .  

    Civil law 
 Civil   law concerns disputes between individuals or individ-
uals and companies. An individual sues another individual 
or company to address a civil wrong or tort (or delict in 
Scotland). The individual who brings the complaint to 
court is known as the claimant or plaintiff (pursuer in 
Scotland), and the individual or company who is being 
sued is known as the defendant (defender in Scotland). 

 The   Civil Court is concerned with liability and the 
extent of that liability rather than guilt or non-guilt. There-
fore, the level of proof required is based on the  ‘ balance 
of probability ’ , which is a lower level of certainty than that 
of   ‘ beyond reasonable doubt ’  required by the Criminal 
Court. If a defendant is found to be liable, the court would 
normally order him/her to pay compensation and possi-
bly costs to the plaintiff. However, the lower the balance of 
probability, the lower the level of compensation awarded. 
In extreme cases, where the balance of probability is just 
over 50%, the plaintiff may  ‘ win ’  the case but lose fi nan-
cially because costs may not be awarded and the level of 
compensation is low. The level of compensation may also 
be reduced through the defence of  contributory neg-
ligence , which is discussed later under Section 1.8. For 
cases involving health and safety, civil disputes usually 
follow accidents or illnesses and concern negligence or 
a breach of statutory duty. The vast majority of cases are 
settled  ‘ out of court ’ . Although actions are often between 
individuals, where the defendant is an employee who was 
acting in the course of his/her employment during the 
alleged incident, the defence of the action is transferred 
to his/her employer  –  this is known as  vicarious liability . 
The civil action then becomes one between the individual 
and the employer. 

 The   Employers ’  Liability (Compulsory Insurance) 
Act makes it a legal requirement for all employers to 

European Courts
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Court of Appeal

Employment
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Tribunal

Employment
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Civil Law Criminal Law
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High Court
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Figure 1.2      The court system in England and Wales for health and safety 
showing the principal courts.    
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    1.4.1        Criminal law 

    Magistrates Courts 
 Most   criminal cases begin and end in the Magistrates 
Courts. Health and safety cases are brought before the 
court by enforcement offi cers (Health and Safety Executive 
or Local Authority Environmental Health Offi cers) and 
they are tried by a bench of three lay magistrates (known 
as Justices of the Peace) or a single district judge. The lay 
magistrates are members of the public, usually with little 
previous experience of the law, whereas the district judge is 
legally qualifi ed. 

 The   Magistrates Court has limited powers with a maxi-
mum fi ne of  £ 5000 for employees to  £ 20 000 for employ-
ers or for those who ignore prohibition notices. Magistrates 
are also able to imprison for up to 6 months. The vast 
majority of health and safety criminal cases are dealt with 
in the Magistrates Court. See Table 17.1 for details of new 
penalties under the Health and Safety Offences Act 2008.  

    Crown Court 
 The   Crown Court hears the more serious cases, which are 
passed to them from the Magistrates Court  –  normally 
because the sentences available to the magistrates are felt to 
be too lenient. Cases are heard by a judge and jury, although 
some cases are heard by a judge alone. The penalties availa-
ble to the Crown Court are an unlimited fi ne and up to 2 years ’  
imprisonment for breaches of enforcement notices. The 
Crown Court also hears appeals from the Magistrates Court. 

 Appeals   from the Crown Court are made to the Court 
of Appeal (Criminal Division) who may then give leave 
to appeal to the most senior court in the country  –  the 
House of Lords. The most senior judge at the Court of 
Appeal is the Lord Chief Justice.   

    1.4.2       Civil law 

    County Court 
 The   lowest court in civil law is the County Court, which 
only deals with minor cases (for compensation claims of 
up to  £ 50 000 if the High Court agrees). Cases are normally 
heard by a judge sitting alone. For personal injury claims 
of less than  £ 5000, a small claims court is also available.  

    High Court 
 Many   health and safety civil cases are heard in the High 
Court (Queens Bench Division) before a judge only. It 
deals with compensation claims in excess of  £ 50 000 and 
acts as an appeal court for the County Court. 

 Appeals   from the High Court are made to the Court 
of Appeal (Civil Division). The House of Lords receives 

appeals from the Court of Appeal or, on matters of law 
interpretation, directly from the High Court. The most sen-
ior judge at the Court of Appeal is the Master of the Rolls. 

 The   judges in the House of Lords are called Law Lords 
and are sometimes called upon to make judgements on 
points of law, which are then binding on lower courts. 
Such judgements form the basis of common law, which is 
covered later.  

    Other courts  –  Employment Tribunals 
 These   were established in 1964 and primarily deal with 
employment and conditions of service issues, such as 
unfair dismissal. However, they also deal with appeals over 
health and safety enforcement notices, disputes between 
recognized safety representatives and their employers 
and cases of unfair dismissal involving health and safety 
issues. There are usually three members who sit on a tri-
bunal. These members are appointed and are often not 
legally qualifi ed. Appeals from the tribunal may be made 
to the Employment Appeal Tribunal or, in the case of 
enforcement notices, to the High Court. Appeals from tri-
bunals can only deal with the clarifi cation of points of law.    

       1.5       The legal system in Scotland 

 Scotland   has both criminal and civil courts but prosecu-
tions are initiated by the procurator-fi scal rather than the 
Health and Safety Executive. The lowest Criminal Court is 
called the District Court and deals with minor offences. The 
Sheriff Court has a similar role to that of the Magistrates 
Court (for criminal cases) and the County Court (for civil 
cases), although it can deal with more serious cases involv-
ing a sheriff and jury. 

 The   High Court of Judiciary, in which a judge and jury 
sit, has a similar role to the Crown Court and appeals are 
made to the Court of Criminal Appeal. The Outer House of 
the Court of Session deals with civil cases in a similar way 
to the English High Court. The Inner House of the Court of 
Session is the appeal court for civil cases. 

 For   both appeal courts, the House of Lords is the 
fi nal court of appeal. There are Employment Tribunals in 
Scotland with the same role as those in England and Wales.  

       1.6       European Courts 

 There   are two European Courts  –  the European Court of 
Justice and the European Court of Human Rights. 
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Statutory Instruments  –  these are also examples of statute 
law. If there is a confl ict between statute and common law, 
statute law takes precedence. However, as with common 
law, judges interpret statute law usually when it is new or 
ambiguous. Although for health and safety, statute law is 
primarily the basis of criminal law, there is a tort of breach 
of statutory duty which can be used when a person is 
seeking compensation following an accident or illness. 
Breaches of the HSW Act 1974 cannot be used for civil 
action but breaches of most of the Regulations produced 
by the Act may give rise to civil actions.  

    1.7.3        The relationship between the 
sub-divisions and sources of law 

 The   two sub-divisions of law may use either of the two 
sources of law (as shown in  Figure 1.3   ). For example, 
murder is a common law crime. In terms of health and 
safety, however, criminal law is only based on statute law, 
whereas civil law may be based on either common law or 
statute law. 

 In   summary, criminal law seeks to protect everyone 
in a society whereas civil law seeks to protect and recom-
pense any individual citizen.   

       1.8       Common law torts and duties 

    1.8.1       Negligence 

 The   only tort (civil wrong) of real signifi cance in health and 
safety is negligence. Negligence is the lack of reasonable 

  The   European Court of Justice, based in Luxembourg, 
is the highest court in the European Union (EU). It deals 
primarily with community law and its interpretation. It is 
normally concerned with breaches of community law by 
member states and cases may be brought by other mem-
ber states or institutions. Its decisions are binding on all 
member states. There is currently no right of appeal. 

 The   European Court of Human Rights, based in 
Strasbourg, is not directly related to the EU  –  it covers 
most of the countries in Europe including the EU mem-
ber states. As its title suggests, it deals with human rights 
and fundamental freedoms. With the introduction of the 
Human Rights Act 1998 in October 2000, many of the 
human rights cases are now heard in the UK.  

       1.7       Sources of law (England and 
Wales) 

 There   are two sources of law  –  common law and statute 
law. 

    1.7.1       Common law 

 Common   law dates from the 11th century when William 
I set up Royal Courts to apply a uniform (common) sys-
tem of law across the whole of England. Prior to that 
time, there was a variation in law, or the interpretation of 
the same law, from one town or community to another. 
Common law is based on judgements made by courts (or 
strictly judges in courts). In general, courts are bound by 
earlier judgements on any particular point of law  –  this is 
known as  ‘ precedent ’ . Lower courts must follow the judge-
ments of higher courts. Hence judgements made by the 
Law Lords in the House of Lords form the basis of most of 
the common law currently in use. 

 In   health and safety, the legal defi nition of negligence, 
duty of care and terms such as  ‘ practicable ’  and  ‘ as far as is 
reasonably practicable ’  are all based on legal judgements 
and form part of the common law. Common law also pro-
vides the foundation for most civil claims made on health 
and safety issues.  

    1.7.2       Statute law 

 Statute   law is a law which has been laid down by 
Parliament as Acts of Parliament and other legislation. 
In health and safety, an Act of Parliament, the HSW Act 
1974, lays down a general legal framework. Specifi c health 
and safety duties are, however, covered by Regulations or 

Sources of Law
Common Law
Statute Law

Overall Framework

Law

Criminal Civil

Common
Law

Common
Law

Statute
Law

Statute
Law

Sub-divisions of Law
Criminal Law

Civil Law

Figure 1.3          Sub-divisions and sources of law.    
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 care or conduct which results in injury, damage (or fi nan-
cial loss) of or to another. Whether the Act or omission was 
reasonable is usually decided as a result of a court action 
or out-of-court settlement. 

 There   have been two important judgements that 
have defi ned the legal meaning of negligence. In 1856, 
negligence was judged to involve actions or omissions 
and the need for reasonable and prudent behaviour. In 
1932, Lord Atkin said the following: 

 It   can be seen, therefore, that for negligence to be 
established, it must be reasonable and foreseeable that 
the injury could result from the Act or omission. In prac-
tice, the Court may need to decide whether the injured 
party is the neighbour of the perpetrator. A collapsing 
scaffold could easily injure a member of the public who 
could be considered a neighbour to the scaffold erector. 

 An   employee who is suing his/her employer for negli-
gence needs to establish the following three criteria: 

1.     a duty was owed to the employee by the employer as 
the incident took place during the course of his/her 
employment;  

2.     there was a breach of that duty because the event 
was foreseeable and all reasonable precautions had 
not been taken;  

3.     the breach resulted in the specifi c injury, disease, 
damage and/or loss suffered.    

 These   tests should also be used by anyone affected 
by the employer’s undertaking (such as contractors and 
members of the public) who is suing the employer for 
negligence. 

 If   the employer is unable to defend against the three 
criteria, two further partial defences are available. It could 
be argued that the employee was fully aware of the risks 
that were taken by not complying with safety instructions 
(known as  volenti non fi t injuria  or  ‘ the risk was willingly 
accepted ’ ). This defence is unlikely to be totally success-
ful because courts have ruled that employees have not 
accepted the risk voluntarily as economic necessity forces 
them to work. 

 The   second possible defence is that of  ‘ contributory 
negligence ’  where the employee is deemed to have con-
tributed to the negligent Act. This partial defence, if suc-
cessful, can signifi cantly reduce the level of compensation 
(by up to 80% in some cases). 

 Any   negligence claim must be made within a set time 
period (currently 3 years).  

    1.8.2       Duty of care 

 Several   judgements have established that employers owe 
a duty of care to each of their employees. This duty cannot 
be assigned to others, even if a consultant is employed to 
advise on health and safety matters or if the employees are 
sub-contracted to work with another employer. This duty 
may be sub-divided into fi ve groups. Employers must: 

1.     provide a safe place of work, including access and 
egress;  

2.     provide safe plant and equipment;  
3.     provide a safe system of work;  
4.     provide safe and competent fellow employees;  
5.     provide adequate levels of supervision, information, 

instruction and training.    

 Employer   duties under common law are often mir-
rored in statute law. This, in effect, makes them both com-
mon law and statutory duties. 

 These   duties apply even if the employee is working at 
a third party premises or if he/she has been hired by the 
employer to work for another employer. 

 The   requirements of a safe workplace, including the 
maintenance of fl oors and the provision of walkways 
and safe stairways, for example, are also contained in the 
Workplace (Health, Safety and Welfare) Regulations. 

 The   requirement to provide competent fellow 
employees includes the provision of adequate supervision, 
instruction and training. As mentioned earlier, employers 
are responsible for the actions of their employees ( vicari-
ous liability ) provided that the action in question took 
place during the normal course of their employment.   

  You must take reasonable care to avoid 
Acts or omissions which you reasonably 
foresee would be likely to injure your 
neighbour. Who then, in law is my 
neighbour? The answer seems to be 
persons who are so closely and directly 
affected by my Act that I ought reasonably 
to have them in contemplation as being so 
affected when I am directing my mind to 
the Acts or omissions which are called in 
question.  
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    1.9.3       Reasonably practicable 

 This   is the most common level of duty in health and safety 
law and was defi ned by Judge Asquith in Edwards v. the 

National Coal Board (1949) as follows: 

 In   other words, if the risk of injury is very small com-
pared to the cost, time and effort required to reduce it, 
no action is necessary. It is important to note that money, 
time and trouble must  ‘ grossly outweigh ’ , not balance 
( Figure 1.4   ), the risk. This duty requires judgement on the 
part of the employer (or his/her adviser) and clearly needs 

       1.9        Levels of statutory duty 

 There   are three principal levels of statutory duty which 
form a hierarchy of duties. These levels are used exten-
sively in health and safety statutory (criminal) law but have 
been defi ned by judges under common law. The three 
levels of duty are absolute, practicable and reasonably 
practicable. 

    1.9.1       Absolute duty 

 This   is the highest level of duty and, often, occurs when 
the risk of injury is so high that injury is inevitable unless 
safety precautions are taken. It is a rare requirement 
regarding physical safeguards, although it was more com-
mon before 1992 when certain sections of the Factories 
Act 1961 were still in force. The duty is absolute and the 
employer has no choice but to undertake the duty. The 
verbs used in the Regulations are  ‘ must ’  and  ‘ shall ’ . 

 An   example of this is Regulation 11(1a) of the 
Provision and Use of Work Equipment Regulations which 
requires that every employer shall ensure that effective 
measures are taken to prevent access to any dangerous 
part of machinery or rotating stock bar. 

 For   certain health and safety Regulations, such as 
The Electricity at Work Regulations and The Control of 
Substances Hazardous to Health Regulations, an absolute 
duty may be defended using the argument that  ‘ all rea-
sonable precautions and all due diligence ’  were taken to 
comply with the law. 

 Many   of the health and safety management require-
ments contained in health and safety law place an abso-
lute duty on the employer. Examples of this include the 
need for written safety policies and risk assessments when 
employee numbers rise above a basic threshold.  

    1.9.2       Practicable 

 This   level of duty is more often used than the absolute 
duty as far as the provision of safeguards is concerned 
and, in many ways, has the same effect. 

 A   duty that  ‘ the employer ensures, so far as is reason-
ably practicable, that any control measure is maintained 
in an effi cient state ’  means that if the duty is technically 
possible or feasible then it must be done irrespective of 
any diffi culty, inconvenience or cost. Examples of this duty 
may be found in the Provision and Use of Work Equipment 
Regulations [Regulation 11(2) (a and b)].  

Quantum of
risk severity

and likelihood
of event

Sacrifice in
time, money
and trouble

Figure 1.4          Diagrammatic view of   ‘ reasonably practicable ’ .    

  Reasonably practicable ’  is a narrower term 
than  ‘ physically possible ’ , and seems to me 
to imply that computation must be made 
by the owner in which the quantum of risk 
is placed on one scale and the sacrifi ce 
involved in the measures necessary for 
averting the risk (whether in time, money or 
trouble) is placed in the other, and that, if it 
be shown that there is a gross disproportion 
between them  –  the risk being insignifi cant 
in relation to the sacrifi ce  –  the defendants 
discharge the onus on them.  
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 a risk assessment to be undertaken with conclusions 
noted. Continual monitoring is also required to ensure 
that risks do not increase. There are numerous examples 
of this level of duty, including the HSW Act [e.g. section 
2(3)], the Manual Handling Operations Regulations [see 
Chapter 17 (Section 17.23.3)] and the Control of Sub stances 
Hazardous to Health Regulations   [see Chapter 17 (Section 
17.11.6)]. If organizations follow  ‘ good practice ’ , defi ned 
by the HSE as  ‘ those standards which satisfy the law ’ , then 
they are likely to satisfy the  ‘ reasonably practicable ’  test. 
Approved Codes of Practice and Guidance published by 
the HSE describe and defi ne many of these standards. 

 The   term  ‘ suitable and suffi cient ’  is used to defi ne 
the scope and extent required for health and safety risk 
assessment and may be interpreted in a similar way to 
 ‘ reasonably practicable ’ . More information is given on this 
defi nition in Chapter 5.   

       1.10       The infl uence of the European 
Union on health and safety 

 As   Britain is part of the European Union, much of the 
health and safety law originates in Europe. Proposals from 
the European Commission may be agreed by member 
states. The member states are then responsible for mak-
ing them part of their national law. 

 In   Britain itself and in much of Europe, health and safety 
law is based on the principle of risk assessment described 
in Chapter 5. The main role of the EU in health and safety 
is to harmonize workplace and legal standards and remove 
barriers to trade across member states. A Directive from the 
EU is legally binding on each member state and must be 
incorporated into the national law of each member state. 
Directives set out specifi c minimum aims which must be 
covered within the national law. Some states incorporate 
Directives more speedily than others. 

 Directives   are proposed by the European Commission, 
comprising commissioners, who are citizens of each of 
the member states. The proposed Directives are sent to the 
European Parliament which is directly elected from the 
member states. The European Parliament may accept, 
amend or reject the proposed Directives. The proposed Direc-
tives are then passed to the Council of Ministers, who may 
accept the proposals on a qualifi ed majority vote, unless the 
European Parliament has rejected them, in which case they 
can only be accepted on a unanimous vote of the Council. 
The Council of Ministers consists of one senior government 
minister from each of the member states. 

 The   powers of the EU in health and safety law are 
derived from the Treaty of Rome 1957 and the Single 
European Act 1986. For health and safety, the Single 
European Act added two additional Articles  –  100A and 
118A. The 1997 Treaty of Amsterdam renumbered them as 
95A and 138A, respectively. Article 95A is concerned with 
health and safety standards of equipment and plant and its 
Directives are implemented in the UK by the Department 
for Business Enterprise and Regulatory Reform. 

 Article   138A is concerned with minimum standards of 
health and safety in employment and its Directives are imple-
mented by the Health and Safety Commission/Executive. 

 The   objective of the Single European Act 1986 is to 
produce a  ‘ level playing fi eld ’  for all member states so that 
goods and services can move freely around the EU without 
any one state having an unfair advantage over another. The 
harmonization of health and safety requirements across 
the EU is one example of the  ‘ level playing fi eld ’ . 

 The   fi rst introduction of an EU Directive into UK 
health and safety law occurred on 1 January 1993 when 
a Framework Directive on Health and Safety Management 
and fi ve daughter Directives were introduced using 
powers contained in the HSW Act 1974            . These Directives, 
known as the European Six Pack, covered the following 
areas: 

       management of health and safety at work;  
       workplace;  
       provision and use of work equipment;  
       manual handling;  
       personal protective equipment;  
       display screen equipment.    

 Since   1993, several other EU Directives have been 
introduced into UK law. Summaries of the more common 
UK Regulations are given in Chapter 17.  

       1.11       The Health and Safety at Work 
Act 1974 (HSW Act) 

    1.11.1       Background to the Act 

 The   HSW Act resulted from the fi ndings of the Robens 
Report, published in 1972. Earlier legislation had tended 
to relate to specifi c industries or workplaces. This resulted 
in over 5 million workers being unprotected by any health 
and safety legislation. Contractors and members of the 
public were generally ignored. The law was more con-
cerned with the requirement for plant and equipment to be 

➤
➤
➤
➤
➤
➤
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industry, it took 15 years to produce the Abrasive Wheels 
Regulations 1970 to address the problem raised by the 
1955 court judgement (John Summers and Sons Ltd. 
v. Frost). In summary, health and safety legislation before 
1974 tended to be reactive rather than proactive. 

 Lord   Robens was asked, in 1970, to review the provi-
sion made for the health and safety of people at work. His 
report produced conclusions and recommendations upon 
which the HSW Act 1974 was based. The principal recom-
mendations were as follows: 

     There should be a single Act that covers all workers 
and that Act should contain general duties which 
should  ‘ infl uence attitudes ’ .  
     The Act should cover all those affected by the 
employer’s undertaking such as contractors, visitors, 
students and members of the public.  
     There should be an emphasis on health and safety 
management and the development of safe systems 
of work. This would involve the encouragement of 
employee participation in accident prevention. (This 
was developed many years later into the concept of 
the health and safety culture.)  
       Enforcement should be targeted at  ‘ self-regulation ’  by 
the employer rather than reliance on prosecution in 
the courts.    

 These   recommendations led directly to the introduc-
tion of the HSW Act in 1974.  

    1.11.2       An overview of the Act 

    Health and Safety Executive (HSE) 
 The   HSW Act established the Health and Safety Commission 
and gave it the responsibility to draft new Regulations and 
to enforce them either through its executive arm, known 
as the HSE, or through the Local Authority Environmental 
Health Offi cer (EHO). 

 In   April 2008, the Health and Safety Commission and 
HSE merged into a single unifi ed body called the HSE. 
The aim of the merger is to increase the outside, or non-
executive, input to its work. This should improve commu-
nication, accountability and the oversight of longer term 
strategy. The merger means that the size of the Board of 
the new Executive should be no more than 12 members. 
The Board of the new Executive has assumed responsibil-
ity for running all aspects of the organization, including 
setting the overall strategic direction, fi nancial and per-
formance management and prioritization of resources. 

 The   merger does not change the fundamental day-
to-day operations of the HSE but should lead to closer 

➤

➤

➤

➤

 safe rather than the development of parallel arrangements 
for raising the health and safety awareness of employees. 

 A   further serious problem was the diffi culty that legis-
lation had in keeping pace with developments in technol-
ogy. For example, following a court ruling in 1955 which, 
in effect, banned the use of grinding wheels throughout 

Figure 1.6          HSW Act.    

Figure 1.5          Health and safety law poster  –  must be displayed or bro-
chure given to employees.    
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 working throughout the organization. The HSE retains 
its independence, refl ecting the interests of employers, 
employees and Local Authorities and is committed to 
maintaining its service delivery. 

 Although   occupational health and safety in Scotland 
is a reserved issue (it was not devolved to the Scottish 
Executive), there are some differences in some areas of 
activity. A summary of the concordat between the HSE 
and the Scottish Executive is given in Chapter 17 (Section 
17.2.3) and covers several of these differences. 

 The   prime function of the HSE remains the same  –  to 
monitor, review and enforce health and safety law and 
to produce codes of practice and guidance. However, 
the HSE also undertakes many other activities, such as 
the compilations of health and safety statistics, leading 
national health and safety campaigns, investigations into 
accidents or complaints, visiting and advising employers 
and the production of a very useful website.  

    Regulations 
 The   HSW Act is an  Enabling Act  which allows the Secretary 
of State to make further laws (known as Regulations) with-
out the need to pass another Act of Parliament. Regulations 
are laws, approved by Parliament. These are usually made 
under the HSW Act, following proposals from the HSE. This 
applies to Regulations based on EU Directives as well as 
 ‘ home-grown ’  ones. It is a criminal offence to breach a Regu-
lation and any breaches may result in enforcement action 
as explained later in this chapter (Section 1.11.4). 

 The   HSW Act, and general duties in the Management 
Regulations, aim to help employers to set goals, but leave 
them free to decide how to control hazards and risks 
which they identify. Guidance and Approved Codes of 
Practice give advice, but employers are free to take other 
routes to achieving their health and safety goals, so long 
as they do what is reasonably practicable. But some haz-
ards are so great, or the proper control measures so 
expensive, that employers cannot be given discretion 
in deciding what to do about them. Regulations identify 
these hazards and risks and set out specifi c action that 
must be taken. Often these requirements are absolute  –  
employers have no choice but to follow them and there is 
no qualifying phrase of  ‘ reasonably practicable ’  included. 

 Some   Regulations apply across all organizations  –  the 
Manual Handling Regulations would be an example. These 
apply wherever things are moved by hand or bodily force. 
Equally, the Display Screen Equipment Regulations apply 
wherever visual display units are used at work. Other 
Regulations apply to hazards unique to specifi c industries, 
such as mining or construction. 

 Wherever   possible, the HSE will set out the Regula-
tions as goals and describe what must be achieved, but 
not how it must be done. 

 Sometimes   it is necessary to be  prescriptive , and to 
spell out what needs to be done in detail, as some stand-
ards are absolute. For example, all mines should have two 
exits; contact with live electrical conductors should be 
avoided. Sometimes European law requires prescription. 

 Some   activities or substances are so dangerous that 
they have to be licensed, for example explosives and asbes-
tos removal. Large, complex installations or operations 
require  ‘ safety cases ’ , which are large-scale risk assessments 
subject to scrutiny by the Regulator. An example would be 
the recently privatized railway companies. They are required 
to produce safety cases for their operations.  

    Approved Code of Practice (ACOP) 
 An   ACOP is produced for most sets of Regulations by the 
HSE and attempts to give more details on the require-
ments of the Regulations. It also attempts to give the level 
of compliance needed to satisfy the Regulations. ACOPs 
have a special legal status (sometimes referred to as quasi-
legal). The relationship of an ACOP to a Regulation is simi-
lar to the relationship of the Highway Code to the Road 
Traffi c Act. A person is never prosecuted for contravening 
the Highway Code but can be prosecuted for contraven-
ing the Road Traffi c Act. If a company is prosecuted for a 
breach of health and safety law and it is proved that it has 
not followed the relevant provisions of the ACOP, a court 
can fi nd it at fault, unless the company can show that it 
has complied with the law in some other way. 

 As   most health and safety prosecutions take place in a 
Magistrates Court, it is likely that the lay magistrates will con-
sult the relevant ACOP as well as the Regulations when deal-
ing with a particular case. Therefore, in practice, an employer 
must have a good reason for not adhering to an ACOP. 

   Codes of Practice generally are only directly legally 
binding if: 

       the Regulations or Act indicates that they are so, for 
example The Safety Signs and Signals Regulations 
Schedule 2 specify British Standard Codes of Practice 
for alternative hand signals;    
       they are referred to in an Enforcement Notice.     

    Guidance 
 Guidance  , which has no formal legal standing, comes in two 
forms  –  legal and best practice. The Legal Guidance series 
of booklets is issued by the HSE to cover the technical 
aspects of Health and Safety Regulations. These booklets 

➤
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       consultation with safety representatives and forma-
tion of safety committees where there are recognized 
trade unions.     

    Section 3 Duties of employers to others affected 
by their undertaking 
 A   duty to safeguard those not in their employment but 
affected by the undertaking. This includes members of 
the public, contractors, patients, customers, visitors and 
students.  

    Section 4 Duties of landlords, owners and those 
in control of premises 
 A   duty to ensure that means of access and egress are safe for 
those using the premises. Those in control of non-domestic 
premises also have a duty to ensure, so far as is reasonably 
practicable, that the premises, the means of access and exit, 
and any plant (such as boilers and air conditioning units) 
or substances are safe and without risks to health.  

    Section 6 Duties of suppliers 
 Persons   who design, manufacture, import or supply any 
article or substance for use at work must ensure, so far as 
is reasonably practicable, that it is safe and without risk to 
health. Articles must be safe when they are set, cleaned, 
used and maintained. Substances must be without risk to 
health when they are used, handled, stored or transported. 
This requires that information must be supplied on the 
safe use of the articles and substances. There may be a 
need to guarantee the required level of safety by under-
taking tests and examinations.  

    Section 7 Duties of employees 
 Two   main duties are: 

       to take reasonable care for the health and safety 
of themselves and others affected by their acts or 
omissions;  
       to co-operate with the employer and others to enable 
them to fulfi l their legal obligations.     

    Section 8 
 No   person is to misuse or interfere with safety provisions 
(sometimes known as the  ‘ horseplay section ’ ).  

    Section 9 
 Employees   cannot be charged for health and safety 
requirements such as personal protective equipment.  

    Section 37 Personal liability of directors 
 Where   an offence is committed by a corporate body with 
the consent or connivance of, or is attributable to any 

➤
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 generally include the Regulations and the ACOP, where 
one has been produced. 

 Best   practice guidance is normally published in the 
HSG series of publications by the HSE. Examples of best 
practice guidance books include  Health and Safety in 
Construction  HSG150 and  Lighting at Work  HSG38. 

 An   example of the relationship between these three 
forms of requirement/advice can be shown using a com-
mon problem found throughout industry and commerce  –  
minimum temperatures in the workplace. 

 Regulation   7 of the Workplace (Health, Safety and 
Welfare) Regulations states  ‘ (1) During working hours, the 
temperature in all workplaces inside buildings shall be 
reasonable ’ . 

 The   ACOP states  ‘ The temperature in workrooms 
should normally be at least 16 degrees Celsius unless 
much of the work involves severe physical effort in which 
case the temperature should be at least 13 degrees 
Celsius.  …  ’  

 It   would, therefore, be expected that employers 
would not allow their workforce to work at temperatures 
below those given in the ACOP unless it was  reasonable
for them to do so (if, for example, the workplace was a 
refrigerated storage unit). 

 Best   practice guidance to cover this example is given 
in HSG194 ( Thermal Comfort in the Workplace ) in which 
possible solutions to the maintenance of employee wel-
fare in low-temperature environments is given.   

    1.11.3        General duties and key sections of 
the Act 

 A   summary of the HSW Act is given in Chapter 17 (Section 
17.4)  –  only an outline is given here. 

    Section 2 Duties of employers to employees 
 To   ensure, so far as is reasonably practicable, the health, 
safety and welfare of all employees    . In particular: 

       safe plant and systems of work;  
       safe use, handling, transport and storage of sub-
stances and articles;  
       provision of information, instruction, training and 
supervision;  
       safe place of work, access and egress;  
       safe working environment with adequate welfare 
facilities;  
       a written safety policy together with organizational 
and other arrangements (if there are fi ve or more 
employees);  

➤
➤

➤
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 neglect of, a director or other senior offi cer of the body, 
both the corporate body and the person are liable to 
prosecution.   

    1.11.4       Enforcement of the Act 

    Powers of inspectors 
 Inspectors   under the Act work either for the HSE or the 
Local Authority. Local Authorities are responsible for retail 
and service outlets such as shops (retail and wholesale), 
restaurants, garages, offi ces, residential homes, entertain-
ment and hotels. The HSE is responsible for all other work 
premises including the Local Authorities themselves. Both 
groups of inspectors have the same powers. The detailed 
powers of inspectors are given in Chapter 17 (Section 
17.4.6). In summary, an inspector has the right to: 

       enter premises at any reasonable time, accompanied 
by a police offi cer, if necessary;  
       examine, investigate and require the premises to be 
left undisturbed;  
       take samples, photographs and, if necessary, disman-
tle and remove equipment or substances;  
       require the production of books or other relevant 
documents and information;  
       seize, destroy or render harmless any substance or 
article;  
       issue enforcement notices and initiate prosecutions.    

➤

➤

➤
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 An   inspector may issue a formal caution when an 
offence has been committed, but it is deemed that the 
public interest does not require a prosecution    . Formal 
cautions are not normally considered if the offender has 
already had a formal caution.  

    Enforcement notices 
 There   are two types of enforcement notice. 

Improvement   Notice   –  This identifi es a specifi c 
breach of the law and specifi es a date by which the situ-
ation is to be remedied. An appeal must be made to the 
Employment Tribunal within 21 days. The notice is then 

Figure 1.7          Employees at work.    

Figure 1.8      The inspector inspects.    
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 The   courts also have the power to disqualify direc-
tors who are convicted of health and safety offences up 
to 5 years at the lower court and 15 years at the higher 
court. 

 Imprisonment   for health and safety offences has been 
rare. From 1996 until 2005, only fi ve people were sent to 
prison for health and safety offences. With the changes in 
the new Act this may increase. 

 The   HSE believes that by extending the  £ 20 000 maxi-
mum fi ne to the lower courts and making imprisonment 
an option, more cases will be resolved in the lower courts 
and justice will be faster, less costly and more effi cient.   

    Summary of the actions available to 
an inspector 
 Following   a visit by an inspector to premises, the follow-
ing actions are available to an inspector: 

       take no action;  
       give verbal advice;  
       give written advice;  
       formal caution;  
       serve an improvement notice;  
       serve a prohibition notice;  
       prosecute.    

 In   any particular situation, more than one of these 
actions may be taken. 

 The   decision to prosecute will be made either when 
there is suffi cient evidence to provide a realistic possi-
bility of conviction or when prosecution is in the public 
interest.  

    Work-related deaths 
 Work  -related deaths are investigated by the police jointly 
with the HSE or Local Authority to ascertain whether a 
charge of manslaughter (culpable homicide in Scotland) 
or corporate manslaughter is appropriate. An inquest by a 
coroner may be made into any workplace death whether 
due to an accident or industrial disease. Before the 
inquest, the coroner will decide whether to order a post-
mortem. At the inquest, the coroner sits with a jury and 
decides which witnesses will be called to give evidence. 
Decisions are usually made on the balance of probabil-
ity rather than  ‘ beyond reasonable doubt ’ . The appropri-
ate enforcement agency, such as the HSE, may attend the 
inquest either to give evidence or to decide whether the 
evidence presented warrants a prosecution. 

 If   the police decide not to pursue a manslaughter 
charge, the HSE or Local Authority will continue the inves-
tigation under health and safety law.  

➤
➤
➤
➤
➤
➤
➤

 suspended until the appeal is either heard or withdrawn. 
There are fi ve main grounds for an appeal: 

1.     The inspector interpreted the law incorrectly.  
2.     The inspector exceeded his/her powers.  
3.     The breach of the law is admitted but the proposed 

solution is not practicable or reasonably practicable.  
4.     The time allowed to comply is too short.  
5.     The breach of the law is admitted but the breach is so 

insignifi cant that the notice should be cancelled.    

Prohibition   Notice   –  This is used to halt an activity 
which the inspector feels could lead to a serious personal 
injury. The notice will identify which legal requirement is 
being or is likely to be contravened. The notice takes effect 
as soon as it is issued. As with the improvement notice, an 
appeal may be made to the Employment Tribunal but, in this 
case, the notice remains in place during the appeal process. 

 There   are two forms of prohibition notice: 

       an immediate prohibition notice  –  this stops the work 
activity immediately until the specifi ed risk is reduced;  
       a deferred prohibition notice  –  this stops the work 
activity within a specifi ed time limit.     

    Penalties 
 In   2008, the Health and Safety (Offences) Act raised the 
maximum penalties available to the courts in respect of 
certain health and safety offences by amending section 
33 of the HSW Act. The main changes were: 

        £ 20 000 fi nes in lower courts for nearly all summary 
offences, unlimited fi nes in higher courts;  
       imprisonment for nearly all offences  –  up to 12 
months in Magistrates Courts (when permitted, cur-
rently 6 months) and 2 years in the Crown Court.    

    Magistrates Court (or lower court) 

 The   Magistrates Court deals with summary offences. 
 For   most health and safety offences, the maximum 

penalties are a fi ne of  £ 20 000 and/or up to 6 months ’  
imprisonment. In the future, this period of imprisonment 
will be increased to 12 months when the changes intro-
duced by the Health and Safety Offences Act are permit-
ted in Magistrates Courts.  

    Crown Court (or higher court) 

 The   Crown Court deals with indictable offences and some 
summary cases referred to it by the lower court which 
may feel that their powers are too limited. 

 Fines   are unlimited in the Crown Court for all health 
and safety offences. Possible imprisonment for up to 2 
years may also be imposed by the court. 

➤
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     The Corporate Manslaughter and Corporate 
Homicide Act 2007 
 The   Act creates a new statutory offence of corporate man-
slaughter which will replace the common law offence of 
manslaughter by gross negligence where corporations 
and similar entities are concerned. In Scotland, the new 
offence will be called  ‘ corporate homicide ’ . The Act intro-
duces a new offence but does not introduce any new 
health and safety duties. An organization will have com-
mitted the new offence if it: 

       owes a duty of care to another person in defi ned 
circumstances;  
       there is a management failure by its senior managers; 
and
       is judged that its actions or inaction amount to a gross 
breach of that duty resulting in a person’s death;.    

 The   health and safety duties relevant to the Act are: 

       employer and occupier duties including the provision 
of safe systems of work and training on any equip-
ment used;  
       duties connected with: 
●      the supply of goods and services to customers;  
●      the operation of any activity on a commercial basis;  
●      any construction and maintenance work;  
     ●      the use or storage of plant, vehicles or any other item.       

 A   breach of duty will be gross if the management of 
health and safety at the organization falls far below that 
which would reasonably be expected. It is, therefore, a 
judgement on the health and safety culture of the organi-
zation (as described in Chapter 4) at the time of the inci-
dent. The emphasis of the Act is on the responsibility of the 
senior management of the organization rather than a single 
individual. A conviction is only likely if the management and 
organization of health and safety by senior management 
is a substantial element in the breach of the duty of care. 

 On   conviction, the offence will be punishable by an 
unlimited fi ne and the courts will be able to make: 

       a remedial order requiring the organization to take 
steps to remedy the management failure concerned;  
       a publicity order requiring the organization to publi-
cize details of its conviction and fi ne.    

 The   publicity order will probably require an organiza-
tion convicted of corporate manslaughter to publicize: 

       the fact that it has been convicted;  
       the particulars of the offence;  

➤

➤
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       the amount of any fi ne;  
       the terms of any remedial order.    

 It   is important to note that the Act does not create a 
new individual liability. Individuals may still be charged 
with the existing offence of manslaughter by gross neg-
ligence and/or a breach of section 37 of the HSW Act. 
Crown immunity will not apply to the offence, although 
a number of public bodies and functions will be exempt 
from it (such as military operations and the response of 
emergency services). 

 The   police will investigate the death with the techni-
cal support of the relevant enforcement agency (often but 
not always the HSE).  

    The health and safety poster 
 The   Health and Safety (Information for Employees) 
Regulations require that the approved poster entitled 
 ‘Health and Safety Law  –  what you should know  ’  is displayed 
or the approved leafl et is distributed. This information tells 
employees in general terms about the requirements of 
health and safety law. Employers must also inform employ-
ees of the local address of the enforcing authority (either 
the HSE or the Local Authority) and the Employment 
Medical Advisory Service (EMAS). This should be marked 
on the poster or supplied with the leafl et. 

 The   previous text focused on the modern frame-
work of general duties of the employer and employee, 
supplemented by some basic information on health and 
safety management and risk assessment. It included two 
additional boxes  –  one for details of trade union or other 
safety representatives and another for competent per-
sons appointed to assist with health and safety and their 
responsibilities. 

 The Health and Safety Information (Amend ment) Regu-
lations allows the HSE to approve and publish new posters 
and leafl ets which do not need organizations to update or 
add enforcing authority and Employment Medical Advisory 
Service   (EMAS) contact information. However, the poster 
will still need to be displayed and provide employees with 
basic health and safety information. The HSE is concerned 
that the poster needs to be understood by employees: 

       who have visual and/or learning diffi culties;  
       who have poor English reading skills;  
       who work in an environment where the risk of being 
denied employment rights is high.    

 The new poster ( Figure 1.5 ) is a simplifi ed version of the 
previous one and contains a single Incident Contact Centre 
number for the HSE helpline. The leafl ets that employers 
can give to workers are replaced with pocket cards.    

➤
➤
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       the preventative and protective measures that are 
in place;  
       the emergency arrangements and procedures and 
the names of those responsible for the implementa-
tion of the procedures.    

 Finally  , it is important to note that the Regulations 
outline the principles of prevention which employers and 
the self-employed need to apply so that health and safety 
risks are addressed and controlled. These principles are 
discussed in detail in Chapter 6.  

    1.12.2       Employees ’  duties 

 Employees   must: 

       use any equipment or substance in accordance with 
any training or instruction given by the employer;  
       report to the employer any serious or imminent danger;  
       report any shortcomings in the employer’s protective 
health and safety arrangements.      

       1.13       Role and function of external 
agencies

 The   HSE and the Local Authorities (a term used to cover 
county, district and unitary councils) are all external agen-
cies that have a direct role in the monitoring and enforce-
ment of health and safety standards. There are, however, 
three other external agencies which have a regulatory 
infl uence on health and safety standards in the workplace 
(see  Figure 1.9   ). 

    1.13.1       Fire and Rescue Authority 

 The   Fire and Rescue Authority is situated within a single or 
group of local authorities and is normally associated with 
rescue, fi re fi ghting and the offering of general advice. It 
has also been given powers to enforce fi re precautions 
within places of work under fi re safety law. The powers 
of the Authority are very similar to those of the HSE on 
health and safety matters. The Authority issues Alteration 
Notices to workplaces and conducts routine and random 
fi re inspections (often to examine fi re risk assessments). 
It should be consulted during the planning stage of pro-
posed building alterations when such alterations may 
affect the fi re safety of the building (e.g. means of escape). 

 The   Fire and Rescue Authority can issue both 
Enforcement and Prohibition Notices. The Authority can 
prosecute for offences against fi re safety law.  

➤

➤

➤

➤
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       1.12        The Management of Health and 
Safety at Work Regulations 1999 

 As   mentioned earlier, on 1 January 1993, following an EC 
Directive, the Management of Health and Safety at Work 
Regulations became law in the UK. These Regulations 
were updated in 1999 and are described in detail in 
Chapter 17 (Section 17.22). In many ways, the Regulations 
were not introducing concepts or replacing the 1974 Act  –  
they simply reinforced or amended the requirements 
of the HSW Act. Some of the duties of employers and 
employees were re-defi ned. 

    1.12.1       Employers ’  duties 

 Employers   must: 

       undertake suitable and suffi cient written risk assess-
ments when there are fi ve or more employees;  
       put in place effective arrangements for the plan-
ning, organization, control, monitoring and review of 
health and safety measures in the workplace (includ-
ing health surveillance). Such arrangements should 
be recorded if there are fi ve or more employees;  
       employ (to be preferred) or contract competent persons 
to help them comply with health and safety duties;  
       develop suitable emergency procedures. Ensure that 
employees and others are aware of these procedures 
and can apply them;  
       provide health and safety information to employ-
ees and others, such as other employers, the self-
employed and their employees who are sharing the 
same workplace and parents of child employees or 
those on work experience;  
       co-operate in health and safety matters with other 
employers who share the same workplace;  
       provide employees with adequate and relevant 
health and safety training;  
       provide temporary workers and their contract agency 
with appropriate health and safety information;  
       protect new and expectant mothers and young per-
sons from particular risks;  
       under certain circumstances, as outlined in Regulation 
6, provide health surveillance for employees.    

 The   information that should be supplied by employ-
ers under the Regulations is: 

       risks identifi ed by any risk assessments including 
those notifi ed to the employer   by other employers 
sharing the same workplace;  

➤

➤

➤

➤

➤

➤

➤

➤

➤

➤

➤



Health and safety foundations

17

    1.13.2         The Environment Agency (Scottish 
Environmental Protection Agency) 

 The   Environment Agency was established in 1995 and 
was given the duty to protect and improve the environ-
ment. It is the regulatory body for environmental matters 
and has an infl uence on health and safety issues. 

 It   is responsible for authorizing and regulating emis-
sions from industry. 

 Other   duties and functions of the Agency include: 

       ensuring effective controls of the most polluting 
industries;  
       monitoring radioactive releases from nuclear sites;  
       ensuring that discharges to controlled waters are at 
acceptable levels;  
       setting standards and issuing permits for collect-
ing, transporting, processing and disposal of waste 
(including radioactive waste);  

➤

➤
➤

➤

       enforcement of the Producer Responsibility Obliga-
tions (Packaging Waste) Regulations. These resulted 
from an EU Directive which seeks to minimize pack-
aging and recycle at least 50% of it;  
       enforcement of the Waste Electrical and Electronic 
Equipment (WEEE) Directive and its associated 
Directives.    

 The   Agency may prosecute in the criminal courts for 
the infringement of environmental law  –  in one case a 
fi ne of  £ 4 millon was imposed.  

    1.13.3       Insurance companies 

 Insurance   companies play an important role in the improve-
ment of health and safety standards. Since 1969, it has been 
a legal requirement for employers to insure their employ-
ees against liability for injury or disease arising out of their 
employment. This is called employers ’  liability insurance 

➤
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Figure 1.9          Diagram showing all external agencies impacting on workplace.    
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       maintenance, risk assessment (including COSHH) and 
training records;  
       documents which provide information to workers;  
       any equipment examination or test reports.    

External   sources , which are available outside the 
organization, are numerous and include: 

       health and safety legislation;  
       HSE publications, such as Approved Codes of Practice, 
guidance documents, leafl ets, journals, books and 
their website;  
       International (e.g. International Labour Offi ce, ILO), 
European and British Standards;  
       health and safety magazines and journals;  
       information published by trade associations, 
employer organizations and trade unions;  
       specialist technical and legal publications;  
       information and data from manufacturers and 
suppliers;  
       the internet and encyclopaedias.    

 Many   of these sources of information will be referred 
to throughout this book.  

       1.15       Moral, legal and fi nancial 
arguments for health and 
safety management 

    1.15.1       Moral arguments 

 The   moral arguments are supported by the occupational 
accident and disease rates. 

    Accident rates 
 Accidents   at work can lead to serious injury and even death. 
Although accident rates are discussed in greater detail in 
later chapters, some trends are shown in            Tables 1.1 – 1.4         . 
A major accident is a serious accident typically involving 
a fracture of a limb or a 24-hour stay in a hospital. An  ‘ over 
3-day accident ’  is an accident which leads to more than 3 
days off work. Statistics are collected on all people who are 
injured at places of work not just employees. 

 It   is important to note that since 1995 suicides and 
trespassers on the railways have been included in the HSE 
fi gures  –  this has led to a signifi cant increase in the fi gures. 
 Table 1.1  details accidents involving all people at a place of 
work over a 4-year period. In 2007/08, there were 358 fatal 
injuries to members of the public and about 73% (263) of 
these were due to acts of suicide or trespass on the railways. 

➤
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 and was covered earlier in this chapter. Certain public sec-
tor organizations are exempted from this requirement 
because any compensation is paid from public funds. Other 
forms of insurance include fi re insurance and public liability 
insurance (to protect members of the public). 

 Premiums   for all these types of insurance are related 
to levels of risk which is related to standards of health 
and safety. In recent years, there has been a considerable 
increase in the number and size of compensation claims and 
this has placed further pressure on insurance companies. 

 Insurance   companies are becoming effective health 
and safety Regulators by weighing the premium offered to 
an organization according to its safety and/or fi re precau-
tion record ( Figure 1.10   ).   

       1.14       Sources of information on 
health and safety 

 When   anybody, whether a health and safety professional, a 
manager or an employee, is confronted with a health and 
safety problem, they will need to consult various items of 
published information to ascertain the scale of the problem 
and its possible remedies. The sources of this information 
may be internal to the organization and/or external to it. 

Internal   sources  which should be available within 
the organization include: 

       accident and ill-health records and investigation reports;  
       absentee records;  
       inspection and audit reports undertaken by the organ-
ization and by external organizations such as the HSE;  

➤
➤
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Figure 1.10          Good standards prevent harm and save money.    
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  Table 1.2  shows, for the year 2007/08, the breakdown 
in accidents between employees, self-employed and 
members of the public.  Table 1.3  shows the fi gures for 
employees only. It shows that there has been a decline in 
fatalities and major accidents since 2006/07. 

  Table 1.4  gives an indication of accidents in different 
employment sectors for 2007/08. 

 These   fi gures indicate that there is a need for health 
and safety awareness even in occupations which many 
would consider very low hazard, such as the health serv-
ices and hotels. In fact over 70% (423) of all deaths occur 

in the service sector and manufacturing is considerably 
safer than construction and agriculture. These latter two 
industries accounted for almost half of all fatal injuries to 
workers in 2007/08. 

 In   2007/08, slips and trips accounted for 38% of major 
accidents whereas 41% of over 3-day injuries were caused 
by handling, lifting and carrying. These two percentages 
have hardly changed over the last few years. 

 Although   there has been a decrease in fatalities since 
2006/07, there is still a very strong moral case for improve-
ment in health and safety performance.  

 Table 1.1          Accidents involving all people at a place of work  

   Injury  2004/05  2005/06  2006/07  2007/08 

   Death  593  618  662  587 

   Major  46 018  46 085  47 511  47 326 

   Over 3 - day  122 922  120 268  115 799  109 912 

 Table 1.2          Accidents for different groups of people for 2007/08  

 Deaths  Major  Over 3 day 

   Total  587  47 326  109 912 

   Employees  179 (30%)  27 976  108 795 

   Self – employed  50 (9%)  1187  1117 

   Members of the public  358 (61%)  18 163  n/a 

 Table 1.3          Accidents involving employees in the workplace  

   Injury  2004/05  2005/06  2006/07  2007/08 

   Death  172  164  191  179 

   Major  30 451  28 914  28 544  27 976 

   Over 3 - day  121 779  119 045  114 653  108 795 
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of self-reported cases will always be much higher than 
those seeking advice from hospital-based specialists 
( Table 1.6   ).   

    1.15.2       Legal arguments 

 The   legal arguments concerning the employer’s duty of 
care in criminal and civil law have been covered earlier. 

 Some   statistics on legal enforcement indicate the 
legal consequences resulting from breaches in health and 
safety law. There have been some very high compensation 
awards for health and safety cases in the Civil Courts and 
fi nes in excess of  £ 100 000 in the Criminal Courts.  Table 1.7    
shows the number of enforcement notices served over a 
3-year period by the HSE. Most notices are served in the 
manufacturing sector followed by construction and agri-
culture. Local Authorities serve 40% of all improvement 
notices and 20% of all prohibition notices. 

     Disease rates 
 Work  -related ill-health and occupational disease can 
lead to absence from work and, in some cases, to death. 
Such occurrences may also lead to costs to the State (the 
Industrial Injuries Scheme) and to individual employers 
(sick pay and, possibly, compensation payments). 

   In 2007/08, there were an estimated 2.1 million peo-
ple in the UK suffering from work-related illness, of whom 
563 000 were new cases in that year. This led to 28 million 
working days lost compared to 6 million due to workplace 
injury. 

 Over   the last 3 years, 5700 cases have been assessed 
for industrial injuries disablement benefi t. The largest 
groups were vibration white fi nger, carpal tunnel syn-
drome and respiratory diseases. 

 In   2007/08, 8.8 million working days were lost due 
to musculoskeletal disorders causing each sufferer to 
have 21 days off work on average and 13.5 million work-
ing days were lost due to stress, depression and anxiety 
causing each sufferer to have 31 days off work on average. 
Recent research has shown that one in fi ve people who 
are on sickness leave from work for 6 weeks will stay off 
work and leave paid employment. 

 Ill  -health statistics are estimated either from self-
reported cases ( Table 1.5   ) or from data supplied by hos-
pital specialists and occupational physicians. The number 

 Table 1.5          Self-reported work-related illness for 
2007/08

   Type of illness  Prevalence 
(thousands)

   Musculoskeletal disorders of 
the back 

 241 

   Musculoskeletal disorders of the 
neck or upper limbs 

 213 

   Musculoskeletal disorders of the 
lower limbs 

 85 

Musculoskeletal disorders in 
total

 539 

   Stress, depression or anxiety  442 

   Breathing or lung problems  36 

   Infectious diseases  40 

   Other (e.g. skin or heart problems)  204 

   Total  1261 

 Table 1.4          Accidents (per 100 000 employees) 
to all employees in various employment sectors 
(2007/08)

   Sector  Deaths  Major 

   Agriculture  8.8  231.8 

   Construction  4.3  302.9 

   Transport  2.6  381.5 

   Manufacturing  1.2  180.8 

   Retail and wholesale  0.5  242.9 

   Hotel and catering  0  65.8 

   Health services  0  77.7 
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  Table 1.8    shows the number of prosecutions by the 
HSE over the same 3-year period and it can be seen that 
approximately 80% of those prosecuted are convicted. HSE 
present 80% of the prosecutions and the remainder are 
presented by Local Authority EHOs. Most of these prosecu-
tions are for infringements of the Construction Regulations 
(including the Work at Height Regulations) and the 
Provision and Use of Work Equipment Regulations. 

 There   are clear legal reasons for sound health and 
safety management systems.  

    1.15.3       Financial arguments 

    Costs of accidents 
 Any   accident or incidence of ill health will cause both 
direct and indirect costs and incur an insured and an unin-
sured cost. It is important that all of these costs are taken 
into account when the full cost of an accident is calcu-
lated. In a study undertaken by the HSE, it was shown that 
indirect costs or hidden costs could be 36 times greater 
than direct costs of an accident. In other words, the direct 
costs of an accident or disease represent the tip of the ice-
berg when compared to the overall costs ( Figure 1.11   ).  

    Direct costs 
 These   are costs which are directly related to the accident 
and may be insured or uninsured. 

 Insured   direct costs normally include: 

       claims on employers and public liability insurance;  
       damage to buildings, equipment or vehicles;  
       any attributable production and/or general busi- 
ness loss;  
       the absence of employees.    

 Uninsured   direct costs include: 

       fi nes resulting from prosecution by the enforcement 
authority;  
       sick pay;  
       some damage to product, equipment, vehicles or 
process not directly attributable to the accident (e.g. 
caused by replacement staff );  
       increases in insurance premiums resulting from the 
accident;  
       any compensation not covered by the insurance pol-
icy due to an excess agreed between the employer 
and the insurance company;  
       legal representation following any compensation claim.     

➤
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 Table 1.6          Proportion (%) of cases and certifi ed 
days lost reported by General Practitioners for 
2006/07

   Type of illness  Diagnosis  Certifi ed 
days lost 

   Musculoskeletal 
disorders 

 53  43 

   Mental ill health 
(stress, anxiety) 

 29  49 

   Dermatitis and 
other skin disorders 

 10  2 

   Other diagnosis 
including infections 

 4  4 

   Respiratory disease  3  2 

   Hearing loss  1  0 

 Table 1.7          Number of enforcement notices issued 
over a 3-year period by the HSE  

   Year  Improvement 
notice 

 Prohibition 
notice 

   2005/06  3922  2654 

   2006/07  5165  3109 

   2007/08  4528  3212 

 Table 1.8          Number of prosecutions by the HSE 
over a 3-year period  

   Year  Offences 
prosecuted 

 Convictions 

   2005/06  1056  840 

   2006/07  1051  852 

   2007/08  1028  839 
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       1.16       The framework for health and 
safety management 

 Most   of the key elements required for effective health and 
safety management are very similar to those required for 
good quality, fi nance and general business management. 
Commercially successful organizations usually have good 
health and safety management systems in place. The 
principles of good and effective management provide 
a sound basis for the improvement of health and safety 
performance (see  Figure 1.12   ). 

 HSE  , in HSG65,  Successful Health and Safety 
Management , have identifi ed six key elements involved in 
a successful health and safety management system. The 
following chapters will describe and discuss this frame-
work in detail. The six elements are: 

1.   Policy   –  A clear health and safety policy contributes 
to business effi ciency and continuous improvement 
throughout the operation. The demonstration of 
senior management involvement provides evidence 
to all stakeholders that responsibilities to people 
and the environment are taken seriously. The policy 
should state the intentions of the organization in 
terms of clear aims, objectives and targets.  

2.   Organizing   –  A well-defi ned health and safety 
organization offering a shared understanding of the 
organization’s values and beliefs at all levels of the 

     Indirect costs 
 These   are costs which may not be directly attributable 
to the accident but may result from a series of accidents. 
Again these may be insured or uninsured. 

 Insured   indirect costs include: 

       a cumulative business loss;  
       product or process liability claims;  
       recruitment of replacement staff.    

 Uninsured   indirect costs include: 

       loss of goodwill and a poor corporate image;  
       accident investigation time and any subsequent 
remedial action required;  
       production delays;  
       extra overtime payments;  
       lost time for other employees, such as a fi rst aider, 
who tend to the needs of the injured person;  
       the recruitment and training of replacement staff;  
       additional administration time incurred;  
       fi rst-aid provision and training;  
       lower employee morale possibly leading to reduced 
productivity.    

 Some   of these items, such as business loss, may be 
uninsurable or too prohibitively expensive to insure. 
Therefore, insurance policies can never cover all of the 
costs of an accident or disease because either some items 
are not covered by the policy or the insurance excess is 
greater than the particular item cost.    

➤
➤
➤

➤
➤

➤
➤
➤

➤
➤
➤
➤

£1£1

£8-36£8-36

Accident IcebergAccident Iceberg

Insured costsInsured costs

Injury, ill health
damage

Uninsured costsUninsured costs

Product and material damage
Legal costs
Emergency supplies
Cleaning up site
Production delays
Temporary labour
Lost orders
Investigation time
Fines
Loss of expertise etc.

Figure 1.11          Insured and uninsured costs.    
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 organization is an essential component of a posi-
tive health and safety culture. An effective organiza-
tion will be noted for good staff involvement and 
participation; high-quality communications; the pro-
motion of competency; and the empowerment and 
commitment of all employees to make informed 
contributions.  

3.   Planning and implementing   –  A clear health and 
safety plan involves the setting and implementation 
of performance standards, targets and procedures 
through an effective heath and safety management 
system. The plan is based on risk assessment meth-
ods to decide on priorities and set objectives for the 
effective control or elimination of hazards and the 
reduction of risks. Measuring success requires the 
establishment of practical plans and performance tar-
gets against which achievements can be identifi ed.  

4.   Measuring performance   –  This includes both active 
(sometimes called proactive) and reactive monitoring 
to see how effectively the health and safety manage-
ment system is working. Active monitoring involves 
looking at the premises, plant and substances along 
with the people, procedures and systems. Reactive 
monitoring discovers through investigation of acci-
dents and incidents why controls have failed. It is also 
important to measure the organization against its 
own long-term goals and objectives.  

5.   Reviewing performance   –  The results of monitor-
ing and independent audits should be systemati-
cally reviewed to evaluate the performance of the 

management system against the objectives and tar-
gets established by the health and safety policy. It is 
at the review stage that the objectives and targets 
set in the health and safety policy may be changed. 
Changes in the health and safety environment in the 
organization, such as an accident, should also trig-
ger a performance review  –  this is discussed in more 
detail in Chapter 2. Performance reviews are not only 
required by the HSW Act but are part of any organi-
zation’s commitment to continuous improvement. 
Comparisons should be made with internal perform-
ance indicators and the external performance indica-
tors of similar organizations with exemplary practices 
and high standards.  

6.   Auditing   –  An independent and structured audit of 
all parts of the health and safety management sys-
tem reinforces the review process. Such audits may 
be internal or external (the differences are discussed 
in Chapters 7 and 18). The audit assesses compliance 
with the health and safety management arrange-
ments and procedures. If the audit is to be really 
effective, it must assess both the compliance with 
stated procedures and the performance in the work-
place. It will identify weaknesses in the health and 
safety policy and procedures and identify unrealistic 
or inadequate standards and targets.    

 The   conclusions from an audit of an organization’s 
health and safety performance should be included in the 
annual report for discussion at Board meetings. This is 
considered best corporate practice. 

 More   detail on HSG65 and other health and safety 
management systems is given in Chapter 18.  

       1.17       Sources of reference 

       Sources of reference   
 The   Management of Health and Safety at Work ACOP L21, 

HSE Books ISBN 978 0 7176 2488 1. 
 Successful   Health and Safety Management HSG65, HSE 

Books ISBN 978 0 7176 1276 5. 
 Health    &  Safety Executive  ‘ Ready Reckoner ’  website at 

 www.hse.gov.uk/costs.   

    Relevant statutory provisions 
 The   Health and Safety at Work etc. Act 1974  –  sections 2, 

20 – 25, 33 and 39 – 40. 
 The   Management of Health and Safety at Work 

Regulations 1999.    
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Figure 1.12          Key elements of successful health and safety management.    
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       7.   Outline  the general duties placed on employees by: 
                          (i)        the Health and Safety at Work etc. Act 1974  
(ii)        the Management of Health and Safety at Work 
Regulations 1999.        

       8.     With respect to section 6 of the Health and Safety 
at Work etc. Act 1974,  outline  the general duties of 
designers, manufacturers and suppliers of articles 
and substances for use at work to ensure that they 
are safe and without risk.  

       9.     During a routine visit, a health and safety enforce-
ment offi cer has discovered an unguarded lift shaft, 
left by a contractor, whilst working on an employer’s 
premises. 
(i)      State  the powers given to the enforcement 
offi cer under the Health and Safety at Work etc. Act 
1974.  
(ii)      Outline  the breaches of the Health and Safety at 
Work etc. Act 1974 by: 
(a)        the employer  
(b)        the person (contractor) carrying out repairs on the 
lift.        

10.     In order to meet a production deadline, a supervisor 
instructed an employee to operate a machine which 
they both knew to be defective. 
                          (i) Giving  reasons in  EACH  case,  identify  possible 
breaches of the Health and Safety at Work etc. Act 
1974 in relation to this scenario.           

11.     With reference to the Management of Health and 
Safety at Work Regulations 1999: 
                  (i)         outline  the information that an employer must 
provide to their employees  
(ii)         identify FOUR  classes of persons, other than their 
own employees, to whom an employer must provide 
health and safety information  
(iii)        identify  the specifi c circumstances when health 
and safety training should be given to employees.        

12.   Explain  the meaning, legal status and roles of: 
                    (i)        health and safety Regulations  
(ii)        HSC Approved Codes of Practice  
(iii)       HSE guidance.        

13.   Outline , with an example of  EACH , the differences 
between health and safety Regulations and HSC 
Approved Codes of Practice.  

       1.18        Practice NEBOSH questions for 
Chapter 1 

       1.   Explain , using an example in  EACH  case, the mean-
ing of the following terms: 
                (i)        ‘ hazard ’   
(ii)        ‘ risk ’ .        

       2.               (i)     Outline  the main functions of: 
(i)       criminal law  
(ii)       civil law.     

(ii)      Explain  the principal differences between com-
mon law and statute law.     

       3.   Outline  the  four  key differences between civil law 
and criminal law.  

       4.     An employer has common law duty of care for the 
health, safety and welfare of their employees.  Giving  an 
example in EACH  case,  identify  what the employer must 
provide in order to fulfi l this common law duty of care.  

       5.                 (i)     Defi ne  the term  ‘ negligence ’ .  
(ii)     Outline  the three standard conditions that must 
be met for an injured employee to prove a case of 
negligence against his/her employer following an 
accident at work.  
(iii)     Outline  the general defences available to an 
employer in a case of alleged negligence brought by 
an employee.  
(iv)      State  the circumstances in which an employer 
may be held vicariously liable for the negligence of an 
employee.     

       6.     An employer has general and specifi c duties under 
section 2 of the Health and Safety at Work etc. Act 
1974 that are qualifi ed by the phrase  ‘ so far as is rea-
sonably practicable ’ . 
(i)      Explain , using a practical example, the meaning 
of the term  ‘ so far as is reasonably practicable ’ .  
(ii)      Describe  the general duty of the employer under 
section 2(1).  
    (iii)      Giving  a workplace example of  EACH ,  state  the 
FIVE  specifi c duties of the employer under section 2(2).  
(iv)     Name the courts that can hear a prosecution 
for breaches of section 2 of the Health and Safety at 
Work etc. Act 1974  AND state  the penalties that can 
be imposed if the prosecution is successful.     



Health and safety foundations

25

14.   Explain  the differences between  HSC Approved Codes 
of Practice  and  HSE guidance , giving an example of 
EACH .

15.   List  the powers given to inspectors appointed under 
the Health and Safety at Work etc. Act 1974.  

16.            (i)      Outline FOUR  powers available to an inspector 
when investigating a workplace accident.  
(ii)      Identify  the two types of enforcement notice 
that may be served by an inspector, stating the condi-
tions that must be satisfi ed before each type of notice 
is served.     

17.            (i)      Explain , using a relevant example, the circum-
stances under which a health and safety inspector 
may serve an improvement notice.  
(ii)      Identify  the time period within which an appeal 
may be lodged against an improvement notice  AND
state  the effect that the appeal will have on the 
notice.  
(iii)      State  the penalties for contravening the require-
ments of an improvement notice when heard  BOTH
summarily AND  on indictment.     

18.            (i)      Explain , giving an example in each case, the cir-
cumstances under which a health and safety inspec-
tor may serve: 

(i)        an improvement notice  
(ii)        a prohibition notice.     

(ii)      State  the effect on each type of enforcement 
notice of appealing against it.     

19.   Outline  ways in which the Health and Safety 
Executive can infl uence the health and safety per-
formance of an organization.  

20.   Outline  the sources of published information that 
may be consulted when dealing with a health and 
safety problem at work.  

    21.            (i)      Outline  the purpose of employer liability insurance.  
(ii)     Outline SIX  costs of a workplace accident that 
might be uninsured.     

22.   State FOUR  possible direct  AND FOUR  possible indi-
rect costs to an organization following a serious acci-
dent at work.  

23.     Replacement or repair of damaged equipment is a 
cost that an organization may incur following an acci-
dent at work. 
List EIGHT  other possible costs to the organization 
following a workplace accident.           

24.   List EIGHT  possible costs to an organization when 
employees are absent due to work-related ill health.  

25.   Outline  reasons for maintaining good standards of 
health and safety within an organization.  

26.            (i)      Draw  a fl owchart to show the relationships 
between the six elements of the health and safety 
management model in HSE’s  Successful Health and 
Safety Management  (HSG65).  
(ii)      Outline  the part that  EACH  element of the 
HSG65 model plays within the health and safety man-
agement system.     

27.            (i)      Draw  a fl owchart to identify the main compo-
nents of the health and safety management system 
described in the HSE publication Successful Health 
and Safety Management  (HSG65).  
(ii)      Outline TWO  components of the health and 
safety management system identifi ed in (a).     

28.   Outline  the main components of a health and safety 
management system.  

29.   Outline  the economic benefi ts that an organization 
may obtain by implementing a successful health and 
safety management system.               
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  2                 Policy   

  After   reading this chapter you should be able to: 

1.     explain the purpose and importance of setting 
policy for health and safety  

    2.     describe the key features and appropriate content 
of an effective health and safety policy.    

       2.1       Introduction 

 Every   organization should have a clear policy for the man-
agement of health and safety so that everybody associ-
ated with the organization is aware of its health and safety 
aims and objectives and how they are to be achieved. For 
a policy to be effective, it must be honoured in the spirit as 
well as the letter. A good health and safety policy will also 
enhance the performance of the organization in areas other 
than health and safety, help with the personal development 
of the workforce and reduce fi nancial losses.  

       2.2   Legal requirements 

 Section   2(3) of the Health and Safety at Work (HSW) Act 
and the Employers ’  Health and Safety Policy Statements 
(Exception) Regulations 1975 require employers, with fi ve 
or more employees, to prepare and review on a regular 
basis a written health and safety policy together with the 
necessary organization and arrangements   to carry it out 

and to bring the policy and any revision of it to the notice 
of their employees.     

 This   does not mean that organizations with four or less 
employees do not need to have a health and safety policy  –  
it simply means that it does not have to be written down. 
The number of employees is the maximum number at any 
one time whether they are full time, part time or seasonal. 

 This   obligation on employers was introduced for the fi rst 
time by the HSW Act and is related to the employers ’  reliance 
on the Act on self-regulation to improve health and safety 
standards rather than on enforcement alone. A good health 
and safety policy involves the development, monitoring and 
review of the standards needed to address and reduce the 
risks to health and safety produced by the organization. 

Figure 2.1          Well-presented policy documents.    
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 The   most senior manager is normally the Chief 
Executive Offi cer (CEO) or the Managing Director. It is the 
responsibility of the CEO, under the HSW Act, to ensure 
that the health and safety policy is developed and com-
municated to all employees in the organization. They will 
need to ensure the following: 

       key functions of health and safety management, such 
as monitoring and audit, accident investigation and 
training, are included in the organizational structure;  
       adequate resources are available to manage health 
and safety effectively;  
       the production of various health and safety arrange-
ments in terms of rules and procedures;  
       arrangements for the welfare of employees;  
       the regular review and, if necessary, updating of the 
health and safety policy.    

 The   policy statement should be written by the organi-
zation and not by external consultants, as it needs to 
address the specifi c health and safety issues and hazards 
within the organization. In large organizations, it may be 
necessary to have health and safety policies for each depart-
ment and/or site with an overarching general policy incor-
porating the individual policies. Such an approach is often 
used by local authorities and multinational companies. 

 The   following points should be included or consid-
ered when a health and safety policy statement is being 
drafted: 

       the aims, which should cover health and safety, wel-
fare and relevant environmental issues;  
       the position of the senior person in the organization 
or company who is responsible for health and safety 
(normally the chief executive);  
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  The   law requires that the written health and safety 
policy should include the following three sections: 

       a health and safety policy statement of intent which 
includes the health and safety aims and objectives of 
the organization;  
       the health and safety organization detailing the peo-
ple with specifi c health and safety responsibilities and 
their duties;  
       the health and safety arrangements in place in terms 
of systems and procedures.    

 The   Management of Health and Safety at Work 
Regulations also requires the employer to  ‘ make and give 
effect to such arrangements as are appropriate, having 
regard to the nature of their activities and the size of their 
undertaking, for the effective planning, organization, control, 
monitoring and review of the preventative and protective 
measures ’ . It further requires that these arrangements must 
be recorded when there are fi ve or more employees. 

 When   an inspector from the Health Service Executive 
(HSE) or Local Authority visits an establishment, it is very 
likely that they will wish to see the health and safety policy 
as an initial indication of the management attitude and com-
mitment to health and safety. There have been instances of 
prosecutions being made due to the absence of a written 
health and safety policy. (Such cases are, however, usually 
brought before the courts because of additional concern.)  

       2.3       Key elements of a health and 
safety policy 

    2.3.1       Policy statement of intent 

 The   health and safety policy statement of intent is often 
referred to as the health and safety policy statement or 
simply (and incorrectly) as the health and safety policy. It 
should contain the aims (which are not measurable) and 
objectives (which are measurable) of the organization or 
company. Aims will probably remain unchanged during 
policy revisions whereas objectives will be reviewed and 
modifi ed or changed every year. The statement should 
be written in clear and simple language so that it is easily 
understandable. It should also be fairly brief and broken 
down into a series of smaller statements or bullet points. 

 The   statement should be signed and dated by the 
most senior person in the organization. This will demon-
strate management commitment to health and safety and 
give authority to the policy. It will indicate where ultimate 
responsibility lies and the frequency with which the policy 
statement is reviewed. 

➤

➤

➤

Figure 2.2          Part of a policy commitment.    
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        the names of the Health and Safety Adviser and any 
safety representatives or other competent health and 
safety persons;  
       a commitment to the basic requirements of the HSW 
Act (access, egress, risk assessments, safe plant and sys-
tems of work, use, handling, transport and handling 
of articles and substances, information, training and 
supervision);  
       a commitment to the additional requirements of the 
Management of Health and Safety at Work Regulations 
(risk assessment, emergency procedures, health sur-
veillance and employment of competent persons);  
       duties towards the wider general public and others 
(contractors, customers, students, etc.);  
       the principal hazards in the organization;  
       specifi c policies of the organization (e.g. smoking policy, 
violence to staff, etc.);  
       a commitment to employee consultation possibly 
using a safety committee or plant council;  
       duties of employees (particularly those defi ned in the 
Management of Health and Safety at Work Regulations);  
       specifi c health and safety performance targets for the 
immediate and long-term future;  
       a commitment to provide the necessary resources to 
achieve the objectives outlined in the policy statement.    

 Health   and safety  performance targets  are an 
important part of the statement of intent because: 

       they indicate that there is management commitment 
to improve health and safety performance;  
       they motivate the workforce with tangible goals 
resulting, perhaps, in individual or collective rewards;  
       they offer evidence during the monitoring, review 
and audit phases of the management system.    

 The   type of target chosen depends very much on the 
areas which need the greatest improvement in the organ-
ization. The following list, which is not exhaustive, shows 
common health and safety performance targets: 

       a specifi c reduction in the number of accidents, inci-
dents (not involving injury) and cases of work-related 
ill health (perhaps to zero);      
       a reduction in the level of sickness absence;  
       a specifi c increase in the number of employees 
trained in health and safety;  
       an increase in the reporting of minor accidents and 
 ‘ near miss ’  incidents;  
       a reduction in the number of civil claims;  
       no enforcement notices from the HSE or Local Authority;  
       a specifi c improvement in health and safety audit scores;  
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       the achievement of a nationally recognized health 
and safety management standard such as OHSAS 
18001 (see Chapter 18  –  18.3.3).    

 The   policy statement of intent should be posted on 
prominent notice boards throughout the workplace and 
brought to the attention of all employees at induction 
and refresher training sessions. It can also be commu-
nicated to the workforce during team briefi ng sessions, 
at  ‘ toolbox ’  talks which are conducted at the workplace 
or directly by email, intranet, newsletters or booklets. It 
should be a permanent item on the agenda for health 
and safety committee meetings where it and its related 
targets should be reviewed at each meeting.  

    2.3.2       Organization of health and safety 

 This   section of the policy defi nes the names, positions 
and duties of those within the organization or company 
who have a specifi c responsibility for health and safety. 
Therefore, it identifi es those health and safety responsi-
bilities and the reporting lines through the management 
structure. This section will include the following groups 
together with their associated responsibilities: 

       directors and senior managers (responsible for set-
ting policy, objectives and targets);  
       supervisors (responsible for checking day-to-day 
compliance with the policy);  
       health and safety advisers (responsible for giving 
advice during accident investigations and on compli-
ance issues);  
       other specialist, such as an occupational nurse, chemi-
cal analyst and an electrician (responsible for giving 
specialist advice on particular health and safety issues);  
       health and safety representatives (responsible for 
representing employees during consultation meet-
ings on health and safety issues with the employer);  
       employees (responsible for taking reasonable care of 
the health and safety of themselves and others who 
may be affected by their acts or omissions);  
       fi re marshals (responsible for the safe evacuation of 
the building in an emergency);  
       fi rst aiders (responsible for administering fi rst aid to 
injured persons).    

 For   smaller organizations, some of the specialists 
mentioned above may well be employed on a consul-
tancy basis. 

 For   the health and safety organization to work suc-
cessfully, it must be supported from the top (preferably at 
Board level) and some fi nancial resource made available. 
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procedures    . The adviser is not  ‘ responsible ’  for health and 
safety or its implementation; that is the role of the line 
managers. 

 Finally   the job descriptions, which defi ne the duties of 
each person in the health and safety organizational struc-
ture, must not contain responsibility overlaps or blur chains 
of command. Each individual must be clear about his/her 
responsibilities and the limits of those responsibilities.  

    2.3.3       Arrangements for Health and Safety 

 The   arrangements section of the health and safety policy 
gives details of the specifi c systems and procedures used 
to assist in the implementation of the policy statement. This 
will include health and safety rules and procedures and 
the provision of facilities such as a fi rst-aid room and wash 
rooms. It is common for risk assessments (including COSHH, 
manual handling and personal protective equipment (PPE) 
assessments) to be included in the arrangements section, 
particularly for those hazards referred to in the policy state-
ment. It is important that arrangements for fi re and other 
emergencies and for information, instruction, training 
and supervision are also covered. Local codes of practice 
(e.g. for fork-lift truck drivers) should be included. 

 The   following list covers the more common items 
normally included in the arrangements section of the 
health and safety policy: 

       employee health and safety code of practice;  
       accident and illness reporting and investigation 
procedures;  
       emergency procedures, fi rst aid;  
       fi re drill procedure;  
       procedures for undertaking risk assessments;  
       control of exposure to specifi c hazards (noise, vibration, 
radiation, manual handling, hazardous substances, etc.);  
       machinery safety (including safe systems of work, lifting 
and pressure equipment);  
       electrical equipment (maintenance and testing);  
       maintenance procedures;  
       permits to work procedures;  
       use of PPE;  
       monitoring procedures including health and safety 
inspections and audits;  
       procedures for the control and safety of contractors and 
visitors;  
       provision of welfare facilities;  
       training procedures and arrangements;  
       catering and food hygiene procedures;  
       arrangements for consultation with employees;  
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  It   is also important that certain key functions are 
included in the organization structure. These include: 

       accident investigation and reporting;  
       health and safety training and information;  
       health and safety monitoring and audit;  
       health surveillance;  
       monitoring of plant and equipment, their maintenance 
and risk assessment;  
       liaison with external agencies;  
       management and/or employee safety committees  –  
the management committee will monitor day-to-day 
problems and any concerns of the employee health 
and safety committee.    

 The   role of the health and safety adviser is to pro-
vide specialist information to managers in the organiza-
tion and to monitor the effectiveness of health and safety 
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Figure 2.3          Good information, training and working with employees is 
essential.    
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        terms of reference and constitution of the safety 
committee;  
       procedures and arrangements for waste disposal.    

 The   three sections of the health and safety policy are 
usually kept together in a health and safety manual and 
copies distributed around the organization.   

       2.4       Review of health and safety 
policy 

 It   is important that the health and safety policy is moni-
tored and reviewed on a regular basis. For this to be 
successful, a series of benchmarks needs to be estab-
lished. Such benchmarks, or examples of good practice, 
are defi ned by comparison with the health and safety 
performance of other parts of the organization or the 
national performance of the occupational group of the 
organization. The HSE publish an annual report, statistics 
and a bulletin, all of which may be used for this purpose. 
Typical benchmarks include accident rates per employee 
and accident or disease causation. 

 There   are several reasons to review the health and 
safety policy. The more important reasons are: 

       signifi cant organizational changes may have taken place;  
       there have been changes in key personnel;  
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       there have been changes in legislation and/or guidance;  
       new work methods have been introduced;  
       there have been alterations to working arrangement 
and/or processes  
       there have been changes following consultation with 
employees;  
       the monitoring of risk assessments or accident/inci-
dent investigations indicates that the health and safety 
policy is no longer totally effective;  
       information from manufacturers has been received;  
       advice from an insurance company has been received;  
       the fi ndings of an external health and safety audit;  
       enforcement action has been taken by the HSE or 
Local Authority;  
       A suffi cient period of time has elapsed since the previous 
review.    

 A   positive promotion of health and safety perform-
ance will achieve far more than simply preventing acci-
dents and ill health.     It will: 

       support the overall development of personnel;  
       improve communication and consultation through-
out the organization;  
       minimize fi nancial losses due to accidents and ill health 
and other incidents;  
       directly involve senior managers in all levels of the 
organization;  
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Figure 2.4          Sound policy exists but not put into practice  –  blocked fi re exit.    
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 The   Management of Health and Safety at Work 
Regulations 1999  –  Regulation 5.    

       2.6       Practice NEBOSH questions for 
Chapter 2 

1.                        (i)      Outline  the legal requirements whereby an 
employer must prepare a written health and safety 
policy.  
(ii)      Identify  the THREE main sections of a health and 
safety policy document and explain the purpose and 
general content of EACH section.     

2.   (i)      State  the legal requirements whereby employers 
must prepare a written statement of their health and 
safety policy.  
    (ii)      Outline  the various methods for communicating 
the contents of a health and safety policy to a workforce.     

3.   Explain  why a health and safety policy should be 
signed by the most senior person in an organization, 
such as a Managing Director or Chief Executive.  

4.   (i)      Outline  the typical responsibilities of a managing 
director in relation to the health and safety policy.  
(ii)      Outline  the possible breaches of the Health and 
Safety at Work etc. Act 1974 if a managing director 
neglects his/her legal responsibilities in relation to the 
health and safety policy.     

5.                        (i)      Identify  the typical content of the  ‘ statement of 
intent ’  section of an organization’s health and safety 
policy document.  
(ii)      Outline  the factors that may indicate that health 
and safety standards within an organization do not 
refl ect the objectives within the  ‘ statement of intent ’ .     

6.     With respect to the  ‘ statement of intent ’  section of a 
health and safety policy: 
(i)      Explain  its purpose.  
(ii)      Outline  the issues that may be addressed in this 
section of the health and safety policy.     

7.   Identify  the purposes of  EACH  of the following sec-
tions of a health and safety policy document: 
(i)      ‘ statement of intent ’   
(ii)      ‘ organization ’   
(iii)      ‘ arrangements ’         

        improve supervision, particularly for young persons 
and those on occupational training courses;  
       improve production processes;  
       improve the public image of the organization or 
company.    

 It   is apparent, however, that some health and safety 
policies appear to be less than successful. There are many 
reasons for this. The most common are: 

       the statements in the policy and the health and safety 
priorities not understood by or properly communi-
cated to the workforce;  
       minimal resources made available for the implemen-
tation of the policy;  
       too much emphasis on rules for employees and too 
little on management policy;  
       a lack of parity with other activities of the organization 
(such as fi nance and quality control) due to mistaken 
concerns about the costs of health and safety and the 
effect of those costs on overall performance. This atti-
tude produces a poor health and safety culture;  
       lack of senior management involvement in health 
and safety, particularly at board level;  
       employee concerns that their health and safety issues 
are not being addressed or that they are not receiv-
ing adequate health and safety information. This can 
lead to low morale among the workforce and, possi-
bly, high absenteeism;  
       high labour turnover;  
       inadequate or no PPE;  
       unsafe and poorly maintained machinery and equipment;  
       a lack of health and safety monitoring procedures.    

 In   summary, a successful health and safety policy is likely 
to lead to a successful organization or company. A check-
list for assessing any health and safety policy has been pro-
duced by the HSE and has been reproduced in Appendix 2.1.  

       2.5       Sources of reference 

 The   Management of Health and Safety at Work ACOP L21, 
HSE Books 2000 ISBN 978 0 7176 2488 1. 

 Successful   Health and Safety Management HSG65, HSE 
Books 1997 ISBN 978 0 7176 1276 5. 

 An   Introduction to Health and Safety (INDG259 Rev 1) HSE 
Books 2003 ISBN 978 0 7176 2685 4. 

            Relevant statutory provisions 
 The   Health and Safety at Work etc. Act 1974  –  section 2(3). 
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       8.   Identify SIX  categories of persons who may be 
shown in the  ‘ organization ’  section of a health and 
safety policy document  AND state  their likely general 
or specifi c health and safety responsibilities.  

       9.   Outline  the issues that are typically included in 
the arrangements section of a health and safety 
document.  

10.   Outline  the key areas that should be addressed in the 
 ‘ arrangements ’  section of a health and safety policy 
document.  

11.   (i)      Explain  why it is important for an organiza-
tion to set targets in terms of its health and safety 
performance.  
(ii)      Outline SIX  types of target that an organization 
might typically set in relation to health and safety.     

12.   Outline  the circumstances that would require a 
health and safety policy to be reviewed.  

13.     Outline  FOUR  external  AND FOUR  internal infl uences 
that might initiate a health and safety policy review.    
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       the requirements of the Work at Height Regulations;  
       any suitable and suffi cient risk assessments.     

    Plant and substances 

           maintenance of equipment such as tools, ladders, etc. 
(are they in a safe condition?);  
       maintenance and proper use of safety equipment 
such as helmets, boots, goggles, respirators, etc.;  
       maintenance and proper use of plant, machinery and 
guards;  
       regular testing and maintenance of lifts, hoists, 
cranes, pressure systems, boilers and other dangerous 
machinery, emergency repair work, and safe methods 
of carrying out these functions;  
       maintenance of electrical installations and equipment;  
       safe storage, handling and, where applicable, packag-
ing, labelling and transport of fl ammable and/or haz-
ardous substances;  

➤
➤

➤

➤

➤

➤

➤
➤

    Appendix 2.1        Health and Safety Policy 
checklist

 The   following checklist is intended as an aid to the writing 
and review of a health and safety policy. It is derived from 
HSE Information. 

    General policy and organization 

           Does the statement express a commitment to health 
and safety and are your obligations towards your 
employees made clear?  
       Does it say which senior manager is responsible for 
seeing that it is implemented and for keeping it under 
review, and how this will be done?  
       Is it signed and dated by you or a partner or senior 
director?  
       Have the views of managers and supervisors, safety 
representatives and the safety committee been taken 
into account?  
       Were the duties set out in the statement discussed 
with the people concerned in advance, and accepted 
by them, and do they understand how their perform-
ance is to be assessed and what resources they have 
at their disposal?  
       Does the statement make clear that co-operation on 
the part of all employees is vital to the success of your 
health and safety policy?  
       Does it say how employees are to be involved in 
health and safety matters, for example by being con-
sulted, by taking part in inspections and by sitting on 
a safety committee?  
       Does it show clearly how the duties for health and 
safety are allocated and are the responsibilities at dif-
ferent levels described?  
       Does it say who is responsible for the following matters 
(including deputies where appropriate)? 

●      reporting investigations and recording accidents  
●      fi re precautions, fi re drill and evacuation procedures  
●      fi rst aid  
●      safety inspections  
●      the training programme  
●      ensuring that legal requirements are met, for exam-

ple regular testing of lifts and notifying accidents to 
the health and safety inspector        .        

    Arrangements that need to be considered 

           keeping the workplace, including staircases, fl oors, 
ways in and out, washrooms, etc. in a safe and clean 
condition by cleaning, maintenance and repair;  

➤
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Figure 2.6          Responsibilities.    

Figure 2.5          Emergency procedures.    
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        controls of work involving harmful substances such 
as lead and asbestos;  
       the introduction of new plant, equipment or sub-
stances into the workplace by examination, testing 
and consultation with the workforce;  
       exposure to non-ionizing and ionizing radiation.     

    Other hazards 

           noise problems  –  wearing of hearing protection, and 
control of noise at source;  
       vibration problems  –  hand – arm and whole-body con-
trol techniques and personal protection;  
       preventing unnecessary or unauthorized entry into 
hazardous areas;  
       lifting of heavy or awkward loads;  
       protecting the safety of employees against assault 
when handling or transporting the employer’s money 
or valuables;  
       special hazards to employees when working on unfa-
miliar sites, including discussion with site manager 
where necessary;  
       control of works transport, for example fork-lift trucks, 
by restricting use to experienced and authorized 
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Figure 2.7          Fork-lift truck.    

operators or operators under instruction (which should 
deal fully with safety aspects)    .  
       driving on public roads while at work.     

    Emergencies 

           ensuring that fi re exits are marked, unlocked and free 
from obstruction;  
       maintenance and testing of fi re-fi ghting equipment, 
fi re drills and evacuation procedures;  
       fi rst aid, including name and location of person 
responsible for fi rst aid and deputy, and location of 
fi rst-aid box.     

    Communication 

           giving employees information about the general 
duties under the HSW Act and specifi c legal require-
ments relating to their work;  
       giving employees necessary information about sub-
stances, plant, machinery and equipment with which 
they come into contact;  
       discussing with contractors, before they come on 
site, how they plan to do their job, whether they need 
any equipment from your organization to help them, 
whether they can operate in a segregated area or only 
when part of the plant is shut down and, if not, what 
hazards they may create for your employees and vice 
versa.     

    Training 

           training employees, supervisors and managers to 
enable them to work safely and to carry out their 
health and safety responsibilities effi ciently.     

    Supervising 

           supervising employees so far as necessary for their 
safety  –  especially young workers, new employees 
and employees carrying out unfamiliar tasks.     

    Keeping check 

           regular inspections and checks of the workplace, 
machinery appliances and working methods.            

➤
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  3                  Organizing for health 
and safety   

 After   reading this chapter you should be able to: 

    1.     outline the legal and organizational health and safety 
roles and responsibilities of employers, managers, 
supervisors, employees and other relevant parties  

    2.     explain the requirements placed on employers to 
consult with their employees.    

3.1       Introduction 

 This   chapter is about managers in businesses, or other 
organizations, setting out clear responsibilities and lines 
of communications for everyone in the enterprise. The 
chapter also covers the legal responsibilities that exist 
between people who control premises and those who use 
them, and between contractors and those who hire them; 
and the duties of suppliers, manufacturers and design-
ers of articles and substances for use at work. Chapter 2 is 
concerned with policy, which is an essential fi rst step. The 
policy will only remain as words on paper, however good 
the intentions, until there is an effective organization set 
up to implement and monitor its requirements. 

 The   policy sets the direction for health and safety 
within the enterprise and forms the written intentions of 
the principals or directors of the business. The organiza-
tion needs to be clearly communicated and people need 
to know what they are responsible for in the day-to-day 
operations. A vague statement that  ‘ everyone is responsible 
for health and safety ’  is misleading and fudges the real issues. 

Everyone is responsible   ( Figure 3.1 )  , but management in 
particular. There is no equality of responsibility under law 
between those who provide direction and create policy and 
those who are employed to follow. Principals, or employers 
in terms of the Health and Safety at work (HSW) Act, have 
substantially more responsibility than employees. 

 Some   policies are written so that most of the word-
ing concerns strict requirements laid on employees and 
only a few vague words cover managers ’  responsibilities. 
Generally, such policies do not meet the HSW Act or the 
Management of Health and Safety at Work Regulations, 
which require an effective policy with a robust organiza-
tion and arrangements to be set up.  

Chief Executive/Managing Director 
Board Members

Employees and 
Agency workers

Department managers

Supervisors

Figure 3.1          Everyone from senior managers down has health and safety 
responsibilities.    
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3.3       Employers ’  responsibilities 

 Employers   have duties under both criminal and civil law. 
The civil law duties are covered in Chapter 1. The general 
duties of employers under the HSW Act relate to: 

       the health, safety and welfare at work of employees 
and others whether part-time, casual, temporary or 
homeworkers, on work experience, government train-
ing schemes or on site as contractors  –  that is anyone 
working under their control or direction;  
       the health and safety of anyone who visits or uses 
the workplace and anyone who is allowed to use the 
organization’s equipment;  
       the health and safety of those affected by the work 
activity, for example neighbours, and the general 
public.    

    3.3.1       What employers   must do 

 Employers   must protect the health and safety of employ-
ees and others who might be affected by their work activ-
ities. Health and safety is about sensible, proportionate 
actions that protect people  –  not unnecessary bureauc-
racy and paperwork. 

 This   10-point list shows some of the key actions 
required by law that apply to nearly every organization: 

       1.     Take out Employers ’  Liability Compulsory Insurance 
and display the certifi cate.  

       2.     Make sure the business has someone competent to 
help meet their health and safety duties. This does 
not have to be an external consultant.  

       3.     Decide how health and safety is going to be man-
aged. This is the health and safety policy.  

       4.     Decide what could harm anyone involved in the busi-
ness activities and what precautions should be taken. 
This is the risk assessment.  

       5.     Managers must act on the fi ndings of the risk assess-
ment by putting sensible controls in place to prevent 
accidents and ill health and making sure they are 
followed.  

       6.     Provide basic welfare facilities, such as toilets, wash-
ing facilities and drinking water.  

       7.     Provide free health and safety training for workers.  
       8.     Consult workers on health and safety.  
       9.     Display the health and safety law poster or give workers 

a leafl et with the information.  
10.     Report certain work-related accidents, diseases and 

dangerous occurrences.    

➤

➤

➤

3.2       Control 

 Like   all management functions, establishing control and 
maintaining it day in day out is crucial to effective health 
and safety management. Managers, particularly at sen-
ior levels, must take proactive responsibility for control-
ling issues that could lead to ill health, injury or loss. A 
nominated senior manager at the top of the organization 
needs to oversee policy implementation and monitoring. 
The nominated person will need to report regularly to the 
most senior management team and will be a director or 
principal of the organization. 

 Health   and safety responsibilities will need to be 
assigned to line managers and expertise must be avail-
able, either inside or outside the enterprise, to help 
them achieve the requirements of the HSW Act and the 
Regulations made under the Act. The purpose of the 
health and safety organization is to harness the collec-
tive enthusiasm, skills and effort of the entire workforce 
with managers taking key responsibility and providing 
clear direction. The prevention of accidents and ill health 
through management systems of control becomes the 
focus rather than looking for individuals to blame after 
the incident occurs. 

 The   control arrangements should be part of the writ-
ten health and safety policy. Performance standards will 
need to be agreed and objectives set which link the out-
puts required to specifi c tasks and activities for which 
individuals are responsible. For example, the objective 
could be to carry out a workplace inspection once a week 
to an agreed checklist and rectify faults within three work-
ing days. The periodic, say annual, audit would check to 
see if this was being achieved and if not the reasons for 
non-compliance with the objective. 

 People   should be held accountable for achieving the 
agreed objectives through existing or normal procedures 
such as: 

       job descriptions, which include health and safety 
responsibilities;  
       performance appraisal systems, which look at individ-
ual contributions;  
       arrangements for dealing with poor performance;  
       where justifi ed, the use of disciplinary procedures.    

 Such   arrangements are only effective if health and 
safety issues achieve the same degree of importance as 
other key management concerns and a good perform-
ance is considered to be an essential part of career and 
personal development.  

➤
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 Failure   to comply with these requirements can have seri-
ous consequences  –  for both organizations and individuals. 
Sanctions include fi nes, imprisonment and disqualifi cation. 

 Under   the Corporate Manslaughter and Corporate 
Homicide Act 2007 an offence will be committed where 
failings by an organization’s senior management are a 
substantial element in any gross breach of the duty of 
care owed to the organization’s employees or members 
of the public that results in death. The maximum penalty 
is an unlimited fi ne and the court can additionally make 
a publicity order requiring the organization to publish 
details of its conviction and fi ne. 

 Under   the HSW Act 1974, employers have a duty to 
protect the health, safety and welfare of their employees, 
including homeworkers. 

 Employers   are required to do a risk assessment of 
the work activities carried out by homeworkers. It may be 
necessary for employers to visit the home of the worker 
to carry out a risk assessment, although homeworkers can 
also help in identifying the hazards for their employers 
themselves. See also chapters 1 and 7.  

    3.3.2       Visitors and general public 

 Organizations   have a duty to ensure the health and safety 
of the public while on their premises, even if the individu-
als concerned, like children, are not supposed to be there. 
Two cases reported in the Autumn of 2008 have high-
lighted how far this liability can extend.

 Misunderstandings   over who is responsible for moni-
toring and protecting contractors and sub-contractors  –  
leading to the failure to carry out responsibilities  –  is often 
at the heart of high-profi le health and safety cases. But situ-
ations such as these could be  avoided with a  clearer under-
standing of employers ’  and contractors ’  responsibilities. 

 Visitors   to a site whether authorized or not are often 
more at risk than employees because: 

       they are unfamiliar with the workplace processes, the 
hazards and associated risks they present;  
       they may not have the appropriate personal protec-
tive equipment (PPE);  
       they will have a lack of knowledge of the site or 
premises layout;  
       walkways are often inadequate, unsigned or poorly lit;  
       they are not familiar with the emergency procedures 
or means of escape;  
       they may be particularly vulnerable if they suffer from 
a disability or are very young.    

 Many   of these problems with visitors can be over-
come by, for example: 

       visitors signing in and being provided with a site escort;  
       providing appropriate PPE and identity badges;  
       providing simple induction procedures with a short 
video and information on site rules, hazards and emer-
gency procedures;  
       clear marking of walkways and areas where unau-
thorized people are not permitted.     

    3.3.3       Night working 

 Employers   should ascertain whether they employ peo-
ple who would be classifi ed as night workers. If so, they 
should check: 

       how much working time night workers normally work;  
       if night workers work more than eight hours per day 
on average, whether the number of hours can be 
reduced and if any exceptions apply;  
       how to conduct a health assessment and how often 
health checks should be carried out;  
       that proper records of night workers are maintained, 
including details of health assessments;  
       that night workers are not involved in work which is 
particularly hazardous.     

    3.3.4        Temporary workers Directive adopted 
by EU Parliament 

 The   European Parliament has adopted a Directive on tem-
porary agency work which enables temporary workers 
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       Case study      

 Two   companies pleaded guilty to charges of breaching 
the HSW Act 1974 following the drowning of a 9-year-
old girl, who was playing with other children in the 
company car park when they strayed onto nearby reser-
voirs. At the time of the accident, in 2004, the main gates 
to the factory were off their hinges because work was 
being carried out on the site and a second gate, which 
led to the reservoir, was only secured with a nylon rope. 

 In   a separate case, a construction company has been 
found guilty of failing to prevent unauthorized persons, 
including children, from gaining access to an area where 
construction material and equipment were stored. A 
child was seriously injured by falling paving stones while 
playing on a partly built housing estate where materials 
were being stored during construction work.    
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3.5       Organizational health and 
safety responsibilities  –  
directors 

 In   addition to the legal responsibilities on management, 
there are many specifi c responsibilities imposed by each 
organization’s health and safety policy. Section 3.6 gives a 
typical summary of the health and safety responsibilities 
and accountability of each level of the line organization. 
More details are given in Appendix 3.1. Many organiza-
tions will not fi t this exact structure but most will have 
those who direct, those who manage or supervise and 
those who have no line responsibility, but have responsi-
bilities to themselves and fellow workers. 

 Because   of the special role and importance of direc-
tors, these are covered here in detail. 

 The   HSE and the Institute of Directors have published 
INDG417, which replaces INDG243. The guide is based on 
a plan, i.e. to deliver, monitor and review the management 
concept and the following information is closely based on 
this guide. 

 Effective   health and safety performance comes from 
the top; members of the board have both collective and 
individual responsibility for health and safety. Directors 
and boards need to examine their own behaviours, both 
individually and collectively, against the guidance given, 
and, where they see that they fall short of the standards it 
sets them, to change what they do to become more effec-
tive leaders in health and safety. 

 Why   directors and board members need to act: 

       Protecting the health and safety of employees or 
members of the public who may be affected by their 
activities is an essential part of risk management and 
must be led by the board.  
       Failure to include health and safety as a key business 
risk in board decisions can have catastrophic results. 
Many high-profi le safety cases over the years have 
been rooted in failures of leadership.  
       Health and safety law places duties on organizations 
and employers, and directors can be personally liable 
when these duties are breached: members of the 
board have both collective and individual responsi-
bility for health and safety.    

    3.5.1       Plan the direction of health and safety 

 The   board should set the direction for effective health and 
safety management. Board members need to establish a 

➤
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to be treated equally, from day one, with those of the 
employer company. 

 However  , following an agreement reached   May 2008 
between the social partners in the UK, agency workers will 
get the same pay and conditions as permanent staff after 
being employed for 12 weeks. This is the fi nal stage in the 
process and member states have a maximum of 3 years to 
transpose the Directive. 

 The   agreement has been made between the 
Government, the CBI and the TUC, and the following 
points have been decided upon: 

       After 12 weeks in a given job there will be entitlement 
to equal treatment.  
       Equal treatment will be defi ned to mean at least 
the basic working and employment conditions that 
would apply to the workers concerned if they had 
been recruited directly by that undertaking to occupy 
the same job. This will not cover occupational social 
security schemes.  
     The Government will consult regarding the imple-
mentation of the Directive, in particular how disputes 
will be resolved regarding the defi nition of equal 
treatment and how both sides of the industry can 
reach appropriate agreements on the treatment of 
agency workers.  
     The new arrangements will be reviewed at an appro-
priate point  ‘ in the light of experience ’ .    

 Other   duties of employers are covered in Chapter 1 
and the summary of the HSW Act in Chapter 17.   

3.4       Employees ’  and agency 
workers ’  responsibilities 

 They   have specifi c responsibilities under the HSW Act, 
which are: 

       to take reasonable care for the health and safety of 
themselves and of other persons who may be affected 
by their acts or omissions at work. This involves the 
same wide group that the employer has to cover, not 
just the people on the next desk or bench;  
       to cooperate with employers in assisting them to fulfi l 
their statutory duties;  
       not to interfere with deliberately or misuse anything 
provided, in accordance with health and safety legis-
lation, to further health and safety at work. See also 
chapters 1 and 17.     
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health and safety policy that is much more than a docu-
ment  –  it should be an integral part of the organization’s 
culture, its values and performance standards. 

 All   board members should take the lead in ensuring 
the communication of health and safety duties and bene-
fi ts throughout the organization. Executive directors must 
develop policies to avoid health and safety problems 
and must respond quickly where diffi culties arise or new 
risks are introduced; non-executives must make sure that 
health and safety is properly addressed. 

    Core actions 
 To   agree a policy, boards will need to ensure they are 
aware of the signifi cant risks faced by their organization. 
The policy should set out the board’s own role and that 
of individual board members in leading the health and 
safety of its organization. It should require the board to: 

      ‘ own ’  and understand the key issues involved;  
       decide how best to communicate, promote and 
champion health and safety.    

 The   health and safety policy is a  ‘ living ’  document 
and it should evolve over time, for example, in the light of 
major organizational changes such as restructuring or a 
signifi cant acquisition.  

    Good practice 
           Health and safety should appear regularly on the 
agenda for board meetings.  
     The Chief Executive can give the clearest visibility of 
leadership, but some boards fi nd it useful to name one 
of their members as the health and safety    ‘ champion ’ .  
     The presence on the Board of a Health and Safety 
Director can be a strong signal that the issue is being 
taken seriously and that its strategic importance is 
understood.  
       Setting targets helps defi ne what the board is seek-
ing to achieve.  
       A non-executive director can act as a scrutinizer  –  
ensuring that the processes to support boards facing 
signifi cant health and safety risks are robust.      

    3.5.2       Deliver health and safety 

 Delivery   depends on an effective management system to 
ensure, so far as is reasonably practicable, the health and 
safety of employees, customers and members of the public. 

 Organizations   should aim to protect people by introduc-
ing management systems and practices that ensure risks are 
dealt with sensibly, responsibly and proportionately. 
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    Core actions 
 To   take responsibility and  ‘ ownership ’  of health and safety, 
members of the board must ensure that: 

       health and safety arrangements are adequately 
resourced;  
       they obtain competent health and safety advice;  
       risk assessments are carried out;  
       employees or their representatives are involved in 
decisions that affect their health and safety.    

 The   board should consider the health and safety 
implications of introducing new processes, new work-
ing practices or new personnel, dedicating adequate 
resources to the task and seeking advice where necessary. 

 Boardroom   decisions must be made in the context of 
the organization’s health and safety policy; it is important 
to  ‘ design-in ’  health and safety when implementing change.  

    Good practice 
           Leadership is more effective if visible  –  board mem-
bers can reinforce health and safety policy by being 
seen on the  ‘ shop fl oor ’ , following all safety meas-
ures themselves and addressing any breaches 
immediately.  
       Consider health and safety when deciding senior 
management appointments.  
       Having procurement standards for goods, equipment 
and services can help prevent the introduction of 
expensive health and safety hazards.  
     The health and safety arrangements of partners, key 
suppliers and contractors should be assessed: their 
performance could adversely affect director’s own 
performance.  
       Setting up a separate risk management or health and 
safety committee as a subset of the board, chaired by 
a senior executive, can make sure the key issues are 
addressed and guard against time and effort being 
wasted on trivial risks and unnecessary bureaucracy.  
       Providing health and safety training to some or all of 
the board can promote understanding and knowl-
edge of the key issues in the organization.  
       Supporting worker involvement in health and safety, 
above the legal duty to consult worker representa-
tives, can improve participation and help prove senior 
management commitment.      

    3.5.3       Monitor health and safety 

 Monitoring   and reporting are vital parts of a health and 
safety system. Management systems must allow the board 
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tells senior managers whether their system is effective in 
managing risk and protecting people. 

    Core actions 
 The   board should review health and safety performance 
at least once a year. The review process should: 

       examine whether the health and safety policy refl ects 
the organization’s current priorities, plans and targets;  
       examine whether risk management and other health 
and safety systems have been effectively report to 
the board;  
       report health and safety shortcomings, and the effect 
of all relevant board and management decisions;  
       decide actions to address any weaknesses and a sys-
tem to monitor their implementation;  
       consider immediate reviews in the light of major 
shortcomings or events.     

    Good practice 
           Performance on health and safety and well-being is 
increasingly being recorded in organizations ’  annual 
reports to investors and stakeholders.  
       Board members can make extra  ‘ shop fl oor ’  visits to 
gather information for the formal review.  
       Good health and safety performance can be cele-
brated at central and local level.       

3.6       Typical managers ’  
organizational responsibilities 

 A   summary of the organizational responsibilities for 
health and safety for typical line managers is given here. 
A more detailed list of the responsibilities is given in 
Appendix 3.1. 

    3.6.1       Managing Directors/Chief Executives 

   Managing Directors/Chief Executives are responsible for 
the health, safety and welfare of all those who work or 
visit the organization. In particular, they: 

1.     are responsible and accountable for health and safety 
performance within the organization;  

    2.     must ensure that adequate resources are available 
for the health and safety requirements within the 
organization;  
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to receive both specifi c (e.g. incident-led) and routine 
reports on the performance of health and safety policy. 

 Much   day-to-day health and safety information need 
be reported only at the time of a formal review. But only 
a strong system of monitoring can ensure that the formal 
review can proceed as planned  –  and that relevant events 
in the interim are brought to the board’s attention. 

    Core actions 
 The   board should ensure that: 

       appropriate weight is given to reporting both pre-
ventive information (such as progress of training and 
maintenance programmes) and incident data (such 
as accident and sickness absence rates);  
       periodic audits of the effectiveness of management 
structures and risk controls for health and safety are 
carried out;  
       the impact of changes such as the introduction of 
new procedures, work processes or products, or any 
major health and safety failure, is reported as soon as 
possible to the board;  
       there are procedures to implement new and changed 
legal requirements and to consider other external 
developments and events.     

    Good practice 
           Effective monitoring of sickness absence and work-
place health can alert the board to underlying prob-
lems that could seriously damage performance or 
result in accidents and long-term illness.  
     The collection of workplace health and safety data 
can allow the board to benchmark the organization’s 
performance against others in its sector.  
       Appraisals of senior managers can include an 
assessment of their contribution to health and safety 
performance.  
       Boards can receive regular reports on the health and 
safety performance and actions of contractors.  
       Some organizations have found they win greater sup-
port for health and safety by involving workers in 
monitoring.      

    3.5.4       Review health and safety 

 A   formal boardroom review of health and safety perform-
ance is essential. It allows the board to establish whether 
the essential health and safety principles  –  strong and 
active leadership, worker involvement, and assessment 
and review  –  have been embedded in the organization. It 
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3.     establish, implement and maintain a formal, written 
health and safety programme for the organization 
that encompasses all areas of signifi cant health and 
safety risk;  

4.     approve, introduce and monitor all site health and 
safety policies, rules and procedures;  

5.     review annually the effectiveness and, if necessary, 
require revision of the health and safety programme.     

    3.6.2       Departmental managers 

 The   principal departmental managers may report to the 
Site Manager, Managing Director or Chief Executive. In 
particular, they: 

1.     are responsible and accountable for the health and 
safety performance of their department;  

2.     must ensure that any machinery, equipment or vehi-
cles used within the department are maintained, cor-
rectly guarded and meet agreed health and safety 
standards. Copies of records of all maintenance, statu-
tory and insurance inspections must be kept by the 
Departmental Manager;  

    3.     develop a training plan that includes specifi c job 
instructions for new or transferred employees and fol-
low up on the training by supervisors. Copies of records 
of all training must be kept by the Departmental 
Manager;  

4.     personally investigate all lost workday cases and dan-
gerous occurrences and report to their line manager. 
Progress any required corrective action.     

    3.6.3       Supervisors 

 The   supervisors   are responsible to and report to their 
Departmental Manager. In particular, they: 

1.     are responsible and accountable for their team’s 
health and safety performance;  

2.     enforce all safe systems of work procedures that have 
been issued by the Departmental Manager;  

3.     instruct employees in relevant health and safety rules, 
make records of this instruction and enforce all health 
and safety rules and procedures;  

4.     enforce PPE requirements, make spot checks to deter-
mine that protective equipment is being used and 
periodically appraise condition of equipment. Record 
any infringements of the PPE policy.      

3.7       Role and functions of health 
and safety practitioners and 
other advisers 

    3.7.1       Competent person 

 One   or more competent persons must be appointed to 
help managers comply with their duties under health and 
safety law. The essential point is that managers should 
have access to expertise to help them fulfi l the legal 
requirements. However, they will always remain as advis-
ers and do not assume responsibility in law for health and 
safety matters. This responsibility always remains with 
line managers and cannot be delegated to an adviser 
whether inside or outside the organization ( Figure 3.2   ). 
The appointee could be: 

       the employer themselves if they are sure they know 
enough about what to do. This may be appropriate in 
a small, low-hazard business;  
       one or more employees, as long as they have suffi cient 
time and other resources to do the task properly;  
       someone from outside the organization who has suf-
fi cient expertise to help.    

 The   HSE have produced a leafl et entitled Getting spe-
cialist help with health and safety INDG420.  This gives sim-
ple guidance for those looking for specialist health and 
safety help. 

   When there is an employee with the ability to do the 
job, it is better for them to be appointed than use outside 
specialists. Many health and safety issues can be tackled 
by people with an understanding of current best practice 
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Figure 3.2          Safety practitioner at the front line.    
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 membership, relevant degree and, where appropriate, 
a Chartered Safety and Health Practitioner NEBOSH cer-
tifi cate in small to medium-sized low-hazard premises, 
like offi ces, call centres, warehouses and retail stores;  
       keep up-to-date information systems on such topics 
as civil and criminal law, health and safety manage-
ment and technical advances;  
       know how to interpret the law as it applies to their 
own organization;  
       actively participate in the establishment of organiza-
tional arrangements, systems and risk control standards 
relating to hardware and human performance. Health 
and safety practitioners will need to work with manage-
ment on matters such as legal and technical standards;  
       undertake the development and maintenance of pro-
cedures for reporting, investigating, recording and 
analysing accidents and incidents;  
       develop and maintain procedures to ensure that sen-
ior managers get a true picture of how well health 
and safety is being managed (where a benchmark-
ing role may be especially valuable). This will include 
monitoring, review and auditing;  
       be able to present their advice independently and 
effectively.     

    3.7.3       Relationships within the organization 

 Health   and safety practitioners: 

       support the provision of authoritative and independ-
ent advice;  
       report directly to directors or senior managers on 
matters of policy and have the authority to stop work 
if it contravenes agreed standards and puts people at 
risk of injury;  
       are responsible for professional standards and systems. 
They may also have line management responsibility for 
other health and safety practitioners, in a large group 
of companies or on a large and/or high-hazard site.     

    3.7.4       Relationships outside the organization 

 Health   and safety practitioners also have a function outside 
their own organization. They provide the point of liaison 
with a number of other agencies including the following: 

       environmental health offi cers and licensing offi cials;  
       architects and consultants;  
       HSE and the fi re and rescue authorities;  
       the police;  
       HM coroner or the procurator fi scal;  
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and an ability to judge and solve problems. Some special-
ist help is needed long term, other help for a one-off short 
period. There is a wide range of specialists available for 
different types of health and safety problem. For example: 

       engineers for specialist ventilation or chemical processes;  
       occupational hygienists for assessment and practical 
advice on exposure to chemical (dust, gases, fumes, 
etc.), biological (viruses, fungi, etc.) and physical 
(noise, vibration, etc.) agents;  
       occupational health professionals for medical exami-
nations and diagnosis of work-related disease, pre-
employment and sickness advice, health education;  
       ergonomists for advice on suitability of equipment, 
comfort, physical work environment, work organization;  
       physiotherapists for treatment and prevention of 
musculoskeletal disorders;  
       radiation protection advisers for advice on compli-
ance with the Ionising Radiation Regulations 1999;  
       health and safety practitioners for general advice on 
implementation of legislation, health and safety man-
agement, risk assessment, control measures and mon-
itoring performance.     

    3.7.2       Health and Safety Practitioner 

Status    and  competence  are essential to the role of health 
and safety practitioners and other advisers. They must be 
able to advise management and employees or their rep-
resentatives with authority and independence. They need 
to be able to advise on: 

       creating and developing health and safety policies. 
These will be for existing activities in addition to new 
acquisitions or processes;  
       the promotion of a positive health and safety culture. 
This includes helping managers to ensure that an 
effective health and safety policy is implemented;  
       health and safety planning. This will include goal-set-
ting, deciding priorities and establishing adequate 
systems and performance standards. Short- and long-
term objectives need to be realistic;  
       day-to-day implementation and monitoring of pol-
icy and plans. This will include accident and incident 
investigation, reporting and analysis;  
       performance reviews and audit of the whole health 
and safety management system.    

 To   do this properly, health and safety practitioners 
need to: 

       have proper training and be suitably qualifi ed  –  for 
example NEBOSH Diploma or competence-based IOSH 
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       local authorities;  
       insurance companies;  
       contractors;  
       clients and customers;  
       the public;  
       equipment suppliers;  
       the media;  
       general practitioners;  
       IOSH and occupational health specialists and services.      

3.8       Persons in control of premises 

 Section   4 of the HSW Act requires that  ‘ Persons in control 
of non-domestic  premises ’  take such steps as are reason-
able in their position to ensure that there are no risks to 
the health and safety of people who are not employees 
but use the premises. This duty extends to: 

       people entering the premises to work;  
       people entering the premises to use machinery or 
equipment, for example a launderette;  
       access to and exit from the premises;  
       corridors, stairs, lifts and storage areas.    

 Those   in control of premises are required to take 
a range of steps depending on the likely use of the 
premises and the extent of their control and knowledge 
of the actual use of the premises.  

3.9       Self-employed 

 The   duties of the self-employed under the HSW Act are 
fairly limited. The Revitalising Health and Safety Strategy 
document expressed concern about whether the HSW Act 
suffi ciently covers the area, in view of the huge growth in 
the use of contractors and sub-contractors throughout 
the UK. However, no further legislation has as yet been 
introduced. Under the HSW Act the self-employed are: 

       responsible for their own health and safety;  
       responsible to ensure that others who may be affected 
are not exposed to risks to their health and safety.    

 These   responsibilities are extended by the 
Management of Health and Safety at Work Regulations, 
which requires self-employed people to: 

       carry out risk assessment;  
       cooperate with other people who work in the 
premises and, where necessary, in the appointment of 
a health and safety coordinator;  
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       provide comprehensible information to other peo-
ples ’  employees working in their undertaking.     

3.10       The supply chain 

    3.10.1       Introduction 

 Market   leaders in every industry are increasing their grip 
on the chain of supply. They do so by monitoring rather 
than managing, and also by working more closely with 
suppliers. The result of this may be that suppliers or con-
tractors are absorbed into the culture of the dominant 
fi rm, while avoiding the costs and liabilities of actual man-
agement. Powerful procurement departments emerge to 
defi ne and impose the necessary quality standards and 
guard the lists of preferred suppliers. 

 The   trend in many manufacturing businesses is to 
involve suppliers in a greater part of the manufacturing 
process so that much of the fi nal production is the assem-
bly of pre-fabricated subassemblies. This is particularly 
true of the automotive and aircraft industries. This is good 
practice as it: 

       involves the supplier in the design process;  
       reduces the number of items being managed within 
the business;  
       reduces the number of suppliers;  
       improves quality management by placing the onus 
on suppliers to deliver fully checked and tested com-
ponents and systems.    

 In   retail, suppliers are even given access to daily sales 
and forecasts of demand which would normally be consid-
ered as highly confi dential information. In the process, the 
freedom of local operating managers to pick and choose 
suppliers is reduced. Even though the responsibility to do so 
is often retained, it is strongly qualifi ed by centrally imposed 
rules and lists, and assistance or oversight ( Figure 3.3   ). 

 Suppliers   have to be: 

       trusted;  
       treated with fairness in a partnership;  
       given full information to meet the demands being 
placed on them.    

 Under   these conditions, suppliers and contractors 
looking for business with major fi rms need greater fl exibil-
ity and wider competence than earlier. This often implies 
increased size and perhaps mergers, though in principle 
bids could be, and perhaps are, made by loose partner-
ships of smaller fi rms organized to secure such business.  
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approach in poor weather conditions on temporary work 
platforms. Examples are made-up roof trusses and pre-
fabricated doors and windows already fi tted to their frames.   

    3.10.3       Legislation 

 The   HSW Act section 6 places a duty on everyone in the 
supply chain, from the designer to the fi nal installer, of 
articles of plant or equipment for use at work or any arti-
cle of fairground equipment to: 

       ensure that the article will be safe and without risk to 
health at all times when it is being set, used, cleaned 
or maintained;  
       carry out any necessary testing and examination to 
ensure that it will be safe;  
       provide adequate information about its safe setting, 
use, cleaning, maintenance, dismantling and disposal.    

 There   is an obligation on designers or manufacturers 
to do any research necessary to prove safety in use. Erectors 
or installers have special responsibilities to make sure, when 
handed over, that the plant or equipment is safe to use. 

 Similar   duties are placed on manufacturers and sup-
pliers of substances for use at work to ensure that the 
substance is safe when properly used, handled, processed, 
stored or transported and to provide adequate informa-
tion and do any necessary research, testing or examining. 

 Where   articles or substances are imported, the sup-
pliers ’  obligations outlined above attach to the importer, 

➤

➤

➤

    3.10.2        Advantages of good supply chain 
management

    Reduction of waste 
 This   is an important objective of any business and 
involves not only waste of materials but also that of time. 
Examples of waste are: 

       unwanted materials due to over ordering, damage or 
incorrect specifi cations;  
       extraneous activities like double handling, for exam-
ple between manufacturer, builders merchant and 
the site;  
       re-working and re-fi tting due to poor quality, design, 
storage or manufacture;  
       waste of time such as waiting for supplies due to 
excessive time from ordering to delivery or early 
delivery long before they are needed.     

    Faster reaction 
 A   well-managed supply chain should be able to respond 
rapidly to changing requirements ( Figure 3.4   ). Winter 
conditions require very different materials than during 
warmer or drier seasons. A contractor may have to mod-
ify plans rapidly and suppliers may need to ramp up or 
change production at short notice.  

    Reduction in accidents 
 A   closer relationship between client, designers, principal 
contractors and suppliers of services and products can 
result not only in a safer fi nished product but, in construc-
tion, a safer method of erection. If more products are pre-
assembled in ideal factory conditions and then fi xed in 
place on site, it is often safer than utilizing a full assembly 
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Figure 3.3          NEBOSH is in control here (former premises).    
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Figure 3.4      Typical supply chain.    



Organizing for health and safety

47

whether they are a separate importing business or the 
user personally who does the importing  . 

 Often   items are obtained through hire purchase, leas-
ing or other fi nancing arrangements with the ownership 
of the items being vested with the fi nancing organization. 
Where the fi nancing organization’s only function is to pro-
vide the money to pay for the goods, the supplier’s obliga-
tions do not attach to them.  

    3.10.4       Information for customers 

 The   quality movement has drawn attention to the need 
to ensure that there are processes in place which ensure 
quality, rather than just inspecting and removing defects 
when it is too late. In much the same way, organizations 
need to manage health and safety rather than acting 
when it is too late. 

 Customers   need information and specifi cations from 
the manufacturer or supplier  –  especially where there is 
a potential risk involved for them. When deciding what 
the supplier needs to pass on, careful thought is required 
about the health and safety factors associated with any 
product or service. 

 This   means focusing on four key questions and then 
framing the information supplied so that it deals with 
each one. The questions are as follows: 

       Are there any inherent dangers in the product or 
service being passed on  –  what could go wrong?  
       What can the manufacturer or supplier do while work-
ing on the product or service to reduce the chance of 
anything going wrong later?  
       What can be done at the point of handover to limit 
the chances of anything going wrong?  
       What steps should customers take to reduce the 
chances of something going wrong? What precisely 
would they need to know?    

 Depending   on what is being provided to customers, 
the customer information may need to comply with the 
following legislation: 

       Supply of Machinery (Safety) Regulations 1992 
from December 2009 Supply of Machinery (Safety) 
Regulations 2008;  
       Provision and Use of Work Equipment Regulations 
1998;  
       Control of Substances Hazardous to Health Regulations 
2002 and 2005 amendments;  
       Chemicals (Hazard Information and Packaging for 
Supply) Regulations 2002 and 2005 amendments.    

 This   list is not exhaustive. See Chapter 17 for summaries.  
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    3.10.5       Buying problems 

 Examples   of problems that may arise when purchasing 
include: 

       second-hand equipment which does not conform to 
current safety standards such as an offi ce chair which 
does not provide adequate back support or have fi ve 
feet/castors;  
       starting to use new substances which do not have 
safety data sheets;  
       machinery which, while well guarded for operators, 
may pose risks for a maintenance engineer.    

 A   risk assessment should be done on any new prod-
uct, taking into account the likely life expectancy (deliv-
ery, installation, use, cleaning, maintenance, disposal, etc.). 
The supplier should be able to provide the information 
needed to do this. This will help the purchaser make an 
informed decision on the total costs because the risks will 
have been identifi ed as will the precautions needed to 
control those risks. A risk assessment will still be needed 
for a CE-marked product. The CE marking signifi es the 
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Figure 3.5          Inadequate chair  –  take care when buying second-hand.    
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and expertise. A contractor is anyone who is brought in 
to work and is not an employee. People on work experi-
ence or on labour only contracts or temps are considered 
to be employees. Contractors are used for maintenance, 
repairs, installation, construction, demolition, computer 
work, cleaning, security, health and safety and many other 
tasks. Sometimes there are several contractors on site at 
any one time. Clients need to think about how their work 
may affect each other and how they interact with the nor-
mal site occupier.  

    3.11.2       Legal considerations 

 The   HSW Act applies to all work activities See chapters 1 
and 17. It requires employers to ensure, so far as is reason-
ably practicable, the health and safety of: 

       their employees;  
       other people at work on their site, including contractors;  
       members of the public who may be affected by their 
work.    

 All   parties to a contract have specifi c responsibilities 
under health and safety law, and these cannot be passed 
on to someone else: 

       Employers are responsible for protecting people 
from harm caused by work activities. This includes 
the responsibility not to harm contractors and sub-
contractors on site.  
       Employees and contractors have to take care not 
to endanger themselves, their colleagues or others 
affected by their work.  
       Contractors also have to comply with the HSW Act 
and other health and safety legislation. Clearly, when 
contractors are engaged, the activities of different 
employers do interact. So cooperation and communi-
cation are needed to make sure all parties can meet 
their obligations.  
       Employees have to cooperate with their employer on 
health and safety matters, and not do anything that 
puts them or others at risk.  
       Employees must be trained and clearly instructed in 
their duties.  
       Self-employed people must not put themselves in dan-
ger, or others who may be affected by what they do.  
       Suppliers of chemicals, machinery and equipment 
have to make sure their products or imports are safe, 
and provide information on this.    

 The   Management of Health and Safety at Work 
Regulations apply to everyone at work and encourage 
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manufacturer’s declaration that the product conforms 
to relevant European Directives. Declarations from repu-
table manufacturers will normally be reliable. However, 
purchasers should be alert to fake or inadequate declara-
tions and technical standards which may affect the health 
and safety of the product despite the CE marking. The risk 
assessment is still necessary to consider how and where 
the product will be used, what effect it might have on 
existing operations and what training will be required. 

 Employers   have some key duties when buying plant 
and equipment: 

     They must ensure that work equipment is safe and 
suitable for its purpose and complies with the rel-
evant legislation. This applies equally to equipment 
which is adapted to be used in ways for which it was 
not originally designed.  
     When selecting work equipment, they must consider 
existing working conditions and health and safety issues.  
     They must provide adequate health and safety infor-
mation, instructions, training and supervision for oper-
ators. Manufacturers and suppliers are required by law 
to provide information that will enable safe use of the 
equipment, substances, etc. and without risk to health.    

 Some   of the issues that will need to be considered 
when buying in product or plant include: 

       ergonomics  –  risk of work-related upper limb disor-
ders (WRULD);  
       manual handling needs;  
       access/egress;  
       storage, for example of chemicals;  
       risk to contractors when decommissioning old plant 
or installing new plant;  
       hazardous materials  –  provision of extraction equip-
ment or PPE;  
       waste disposal;  
       safe systems of work;  
       training;  
       machinery guarding;  
       emissions from equipment/plant, such as noise, heat 
or vibration.      

3.11       Contractors 

    3.11.1       Introduction 

 The   use of contractors is increasing as many companies 
turn to outside resources to supplement their own staff 
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employers to take a more systematic approach to dealing 
with health and safety by: 

       assessing the risks which affect employees and any-
one who might be affected by the site occupier’s 
work, including contractors;  
       setting up emergency procedures;  
       providing training;  
       cooperating with others on health and safety matters, 
for example contractors who share the site with an 
occupier;  
       providing temporary workers, such as contractors, 
with health and safety information.    

 The   principles of cooperation, coordination and 
communication between organizations underpin the 
Management of Health and Safety at Work Regulations 
and the CDM Regulations, explained next. See Section 
3.12 on joint occupation of premises. For more informa-
tion on the Management of Health and Safety at Work 
Regulations, see chapters 1 and 17.  

    3.11.3        Construction Design and Management 
(CDM2007) Regulations 

 Businesses   often engage contractors for construction 
projects at one time or another to build plant, convert or 
extend premises and demolish buildings. The CDM 2007 
Regulations apply to all construction projects. Larger 
projects which are notifi able (see details in Chapters 16 
and 17) have more extensive requirements. 

 All   projects require the following: 

       non-domestic clients to: check the competence of all 
their appointees; ensure there are suitable manage-
ment arrangements for the project; allow suffi cient 
time and resources for all stages; provide pre-con-
struction information to designers and contractors;  
       designers to: eliminate hazards and reduce risks during 
design; and provide information about remaining risks;  
       contractors to: plan, manage and monitor their own work 
and that of employees; check the competence of all their 
appointees and employees; train their own employees; 
provide information to their employees; comply with 
the requirements for health and safety on site detailed 
in Part 4 of the Regulations and other Regulations such 
as the Work at Height Regulations; and ensure there are 
adequate welfare facilities for their employees;  
       everyone to: assure their own competence; cooperate 
with others and coordinate work so as to ensure the 
health and safety of construction workers and others 
who may be affected by the work; report obvious risks; 
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take account of the general principles of prevention in 
planning or carrying out construction work; and comply 
with the requirements in Schedule 3, Part 4 of CDM 2007 
and other Regulations for any work under their control.    

 For   even small projects, clients should ensure that 
contractors provide: 

(a)     information regarding the contractor’s health and 
safety policy;  

    (b)     information on the contractor’s health and safety 
organization detailing the responsibilities of individuals;  

(c)     information on the contractor’s procedures and 
standards of safe working;  

(d)     the method statements for the project in hand;  
(e)    details on how the contractor will audit and imple-

ment its health and safety procedure;
(f) do they have procedures for investigating incidents 

and learning the lessons from them.    

 Smaller   contractors may need some guidance to help 
them produce suitable method statements. While they do 
not need to be lengthy, they should set out those features 
essential to safe working, for example access arrange-
ments, PPE, control of chemical risks, etc. 

 Copies   of relevant risk assessments for the work to 
be undertaken should be requested. These need not be 
very detailed but should indicate the risk and the control 
methods to be used. 

 The   client, designer, CDM coordinator, principal 
contractor and other contractors all have specifi c roles 
under CDM 2007 Regulations. For more information see 
Chapters 16 and 17.  

    3.11.4       Contractor selection 

 The   selection of the right contractor for a particular 
job is probably the most important element in ensuring 
that the risks to the health and safety of everybody involved 
in the activity and people in the vicinity, are reduced as far 
as possible. Ideally, selection should be made from a list of 
approved contractors who have demonstrated that they 
are able to meet the client’s requirements ( Figure 3.6   ). 

 The   selection of a contractor has to be a balanced 
judgement with a number of factors taken into account. 
Fortunately, a contractor who works well and meets the 
client’s requirements in terms of the quality and timeli-
ness of the work is also likely to have a better than aver-
age health and safety performance. Cost, of course, will 
have to be part of the judgement but may not provide 
any indication of which contractor is likely to give the 
best performance in health and safety terms. In deciding 
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the range of work that the contractor can carry out and 
set down any special requirements, for example pro-
tective clothing, fi re exits to be left clear, and isolation 
arrangements. 

 Permits   will be required for operations such as hot 
work. All contractors should keep a copy of their authori-
zation at the place of work. A second copy of the authori-
zation should be kept at the site and be available for 
inspection. 

 The   company contact signing the authorization will 
be responsible for all aspects of the work of the contrac-
tor. The contact will need to check as a minimum the 
following: 

       that the correct contractor for the work has been 
selected;  
       that the contractor has made appropriate arrange-
ments for supervision of staff;  
       that the contractor has received and signed for a copy 
of the contractor’s safety rules;  
       that the contractor is clear what is required, the limits 
of the work and any special precautions that need to 
be taken;  
       that the contractor’s personnel are properly qualifi ed 
for the work to be undertaken.    

 The   company contact should check whether sub-
contractors will be used. They will also require authoriza-
tion, if deemed acceptable. It will be the responsibility of 
the company contact to ensure that sub-contractors are 
properly supervised. 

 Appropriate   supervision will depend on a number of 
factors, including the risk associated with the job, experi-
ence of the contractor and the amount of supervision the 
contractor will provide. The responsibility for ensuring 
there is proper supervision lies with the person signing 
the contractor’s authorization. 

 The   company contact will be responsible for ensuring 
that there is adequate and clear communication between 
different contractors and company personnel where this 
is appropriate.  

    3.11.6       Safety rules for contractors 

 In   the conditions of contract, there should be a stipula-
tion that the contractor and all of their employees adhere 
to the contractor’s safety rules. Contractors’ safety rules 
should contain as a minimum the following points: 

Health and safety   –  that the contractor operates to 
at least the minimum legal standard and conforms to 
accepted industry good practice;  
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which contractor should be chosen for a task, the follow-
ing should be considered: 

       Do they have an adequate health and safety policy?  
       Can they demonstrate that the person responsible for 
the work is competent?  
       Can they demonstrate that competent safety advice 
will be available?  
       Do they monitor the level of accidents at their work 
site?  
       Do they have a system to assess the hazards of a job 
and implement appropriate control measures?  
       Will they produce a method statement which sets out 
how they will deal with all signifi cant risks?  
       Do they have guidance on health and safety arrange-
ments and procedures to be followed?  
       Do they have effective monitoring arrangements?  
       Do they use trained and skilled staff who are quali-
fi ed where appropriate? (Judgement will be required, 
as many construction workers have had little or no 
training except training on the job.) Can the company 
demonstrate that the employees or other workers 
used for the job have had the appropriate training 
and are properly experienced and, where appropriate, 
qualifi ed?  
       Can they produce good references indicating satisfac-
tory performance?     

    3.11.5       Contractor authorization 

 Contractors  , their employees, sub-contractors and their 
employees, should not be allowed to commence work 
on any client’s site without authorization signed by the 
company contact. The authorization should clearly defi ne 
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Figure 3.6          Contractors at work.    
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Supervision   –  that the contractor provides a good 
standard of supervision of their own employees;  
Sub-contractors   –  that they may not use sub-con-
tractors without prior written agreement from the 
organization;  
Authorization   –  that each employee must carry an 
authorization card issued by the organization at all 
times while on site.     

    3.11.7       Example of rules for contractors 

 Contractors   engaged by the organization to carry out 
work on its premises will: 

       familiarize themselves with so much of the organiza-
tion’s health and safety policy as affects them and will 
ensure that appropriate parts of the policy are com-
municated to their employees, and any sub-contrac-
tors and employees of sub-contractors who will do 
work on the premises;  
       cooperate with the organization in its fulfi lment of 
its health and safety duties to contractors and take 
the necessary steps to ensure the like cooperation of 
their employees;  
       comply with their legal and moral health, safety and 
food hygiene duties;  
       ensure the carrying out of their work on the organiza-
tion’s premises in such a manner as not to put either 
themselves or any other persons on or about the 
premises at risk;  
       ensure that where they wish to avail themselves of 
the organization’s fi rst-aid arrangements/facilities 
while on the premises, written agreement to this 
effect is obtained prior to fi rst commencement of 
work on the premises;  
       supply a copy of its statement of policy, organization 
and arrangements for health and safety written for 
the purposes of compliance with The Management 
of Health and Safety at Work Regulations and section 
2(3) of the HSW Act where applicable and requested 
by the organization;  
       abide by all relevant provisions of the organization’s 
safety policy, including compliance with health and 
safety rules and CDM 2007;  
       ensure that on arrival at the premises, they and any 
other persons who are to do work under the contract 
report to reception or their designated organization 
contact.    

 Without   prejudice to the requirements stated above, 
contractors, sub-contractors and employees of contractors 
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and sub-contractors will, to the extent that such matters 
are within their control, ensure: 

       the safe handling, storage and disposal of materials 
brought onto the premises;  
       that the organization is informed of any hazardous 
substances brought onto the premises and that the 
relevant parts of the Control of Substances Hazardous 
to Health Regulations in relation thereto are complied 
with;  
       that fi re prevention and fi re precaution measures are 
taken in the use of equipment which could cause 
fi res;  
       that steps are taken to minimize noise and vibration 
produced by their equipment and activities;  
       that scaffolds, ladders and other such means of access, 
where required, are erected and used in accordance 
with Work at Height Regulations and good working 
practice;  
       that any welding or burning equipment brought onto 
the premises is in safe operating condition and used 
in accordance with all safety requirements;  
       that any lifting equipment brought onto the premises 
is adequate for the task and has been properly 
tested/certifi ed;  
       that any plant and equipment brought onto the 
premises is in safe condition and used/operated by 
competent persons;  
       that for vehicles brought onto the premises, any 
speed, condition or parking restrictions are observed;  
       that compliance is made with the relevant require-
ments of the Electricity at Work Regulations 1989;  
       that connection(s) to the organization’s electricity 
supply is from a point specifi ed by its management 
and is by proper connectors and cables;  
       that they are familiar with emergency procedures 
existing on the premises;  
       that welfare facilities provided by the organization 
are treated with care and respect;  
       that access to restricted parts of the premises is 
observed and the requirements of food safety legisla-
tion are complied with;  
       that any major or lost-time accident or dangerous 
occurrence on the organization’s premises is reported 
as soon as possible to their site contact;  
       that where any doubt exists regarding health and 
safety requirements, advice is sought from the site 
contact.    

 The   foregoing requirements  do not  exempt contractors 
from their statutory duties in relation to health and safety, 
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3.13       Consultation with the 
workforce 

    3.13.1       General 

 It   is important to gain the cooperation of all employees if 
a successful health and safety culture is to become estab-
lished. This cooperation is best achieved by consultation. 
Joint consultation can help businesses be more effi cient 
and effective by reducing the number of accidents and 
work-related ill health and also to motivate staff by mak-
ing them aware of health and safety problems. 

 There   are two pieces of legislation that cover 
health and safety consultation with employees and 
both are summarized in Chapter 17. They are the Safety 
Representatives and Safety Committees Regulations 
1977 and the Health and Safety (Consultation with 
Employees) Regulations 1996. These Regulations require 
employers to consult with their employees on health 
and safety matters and make provision for both trade-
union-appointed safety representatives and representa-
tives of employee safety (RES) elected by the workforce 
( Figure 3.7   ). 

but are intended to assist them in attaining a high standard 
of compliance with those duties.   

3.12       Joint occupation of premises 

 The   Management of Health and Safety at Work 
Regulations specifi cally states that where two or more 
employers share a workplace  –  whether on a temporary 
or a permanent basis  –  each employer shall: 

       cooperate with other employers;  
       take reasonable steps to coordinate between other 
employers to comply with legal requirements;  
       take reasonable steps to inform other employers 
where there are risks to health and safety.    

 All   employers and self-employed people involved should 
satisfy themselves that the arrangements adopted are ade-
quate. Where a particular employer controls the premises, 
the other employers should help to assess the shared risks 
and coordinate any necessary control procedures. Where 
there is no controlling employer, the organizations present 
should agree joint arrangements to meet regulatory obliga-
tions, such as appointing a health and safety coordinator.  

➤
➤

➤

Workforce

Employees who are not
trade union members

Employees in trade unions
that are not recognized
by employers

Employees in recognized
trade unions

Have representatives 
been or are they about
to be appointed?

Has a recognized trade
union agreed to represent
these employees?

Yes

YesNoNo

Consult according to Safety
Representatives and Safety
Committees Regulations 1977

Consult according to Health 
and Safety (Consultation with
Employees) Regulations 1996

Figure 3.7      The law on consulting employees about health and safety in your workplace. References to the Regulations are colour-coded to help fi nd 
the parts that are most relevant to a particular organization:        –  for workplaces where the Safety Representatives and Safety Committees Regulations 
1977 apply;        –  for workplaces where the Health and Safety (Consultation with Employees) Regulations 1996 apply. Source: HSE INDG232(rev1).       
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 Employers   must consult their workforce on a range of 
health and safety issues, including: 

       any measures at the workplace which may sub-
stantially affect their health and safety, for example 
changes in systems of work, types of equipment or 
chemicals being used;  
       arrangements for getting competent people to help 
them comply with health and safety requirements;  
       the information that must be given to employees 
about risks to health and safety and any preventative 
measures;  
       planning and organizing health and safety training;  
       the health and safety consequences of using new 
technology or substances.    

 Also  , in workplaces in which the employer recognizes 
a trade union: 

       the employer must consult with trade-union-
appointed safety representatives on health and safety 
matters affecting the employees they represent.    

 Trade  -union-appointed safety representatives may: 

       investigate possible dangers at work, the causes of 
accidents there and general complaints by employ-
ees on health and safety issues and take these up 
with the employer;  
       carry out inspections of the workplace;  
       represent employees in discussions with the HSE 
inspectors and receive information from them;  
       attend safety committee meetings.    

 In   workplaces in which trade unions are not recognized: 

       employees must be consulted on health and safety, 
either directly or through their elected representatives.    

 Elected   RES may: 

       take up with employers concerns about possible risks 
and dangerous events in the workplace that may 
affect the employees they represent;  
       take up with employers general matters affecting the 
health and safety of the employees they represent;  
       represent employees who elected them in consulta-
tions with health and safety inspectors.    

 Finally  , an employer should ensure that all represent-
atives receive reasonable training in health and safety at 
the employer’s expense, are allowed time during working 
hours to perform their duties, and provide other facilities 
and assistance that the representatives should reasonably 
require.  
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    3.13.2        The Safety Representatives and Safety 
Committees Regulations 1977 

 These   Regulations apply only to those organizations that 
have recognized trade unions for collective bargaining 
purposes. The recognized trade union may appoint safety 
representatives from among the employees and notify 
the employer in writing. In some workplaces, safety repre-
sentatives have agreed to represent the entire workforce. 

 The   Regulations give safety representative several 
functions not duties (a failure to carry out a function is not 
a breach of law as it would be if they were legal duties). 
Functions include: 

(a)     representing employees in consultation with the 
employer;  

(b)     investigating potential hazards and dangerous 
occurrences;  

(c)     being involved with risk assessment procedures;  
    (d)     investigating the causes of accidents, cases of work-

related diseases or ill health and dangerous occurrences;  
(e)     investigating employee complaints relating to health, 

safety and welfare;  
(f)     making representations to the employer on health, 

safety and welfare matters;  
(g)     carrying out inspections of the workplace. They must 

also be allowed to inspect the workplace at least once 
a quarter or sooner if there has been a substantial 
change in the conditions of work;  

(h)     representing employees at the workplace in consulta-
tion with enforcing inspectors;  

    (i)     receiving information from health and safety inspectors;  
(j)     attending safety committee meetings.    

 Representatives   must be allowed time off with pay 
to fulfi l these functions and to undergo health and safety 
training. They must have access to suitable facilities and 
assistance to carry out their functions. 

    Safety committees 
 If   two or more safety representatives have requested in 
writing that a safety committee be set up, the employer 
has 3 months to comply. 

 In medium to large organizations the   easiest and often 
the most effective method of consultation is the health and 
safety committee. It will realize its full potential if its recom-
mendations are seen to be implemented and both man-
agement and employee concerns are freely discussed. It 
will not be so successful if it is seen as a talking shop. 

 The   committee should have stated objectives which 
mirror the objectives in the organization’s health and 
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 Training   courses topics often include: 

       the role and functions of the safety representative;  
       health and safety legislation;  
       how to identify and minimize hazards;  
       how to carry out a workplace inspection and accident 
investigation;  
       employer’s health and safety arrangements, including 
emergency procedures, risk assessments and health 
and safety policies;  
       further information on training courses.    

 The   employer is also required to provide facilities and 
assistance for safety representatives. Depending on the 
circumstances, these could include: 

       noticeboard;  
       telephone;  
       lockable fi ling cabinet;  
       access to an offi ce to meet workers in private;  
       camera;  
       key health and safety information;  
       access to specialist assistance and support in under-
standing technical issues.      

    3.13.3        The Health and Safety (Consultation 
with Employees) Regulations 1996 

 In   non-unionized workplaces where there are no safety 
representatives or in a workplace that has trade union 
recognition but either the trade union has not appointed 
a safety representative or they do not represent the whole 
workforce, the Health and Safety (Consultation with 
Employees) Regulations will apply. 

 Employers   must consult either on an individual basis 
(e.g. very small companies) or through RES elected by the 
workforce. See  Table 3.1    for a comparison of functions 
with union-appointed safety representatives. 

 The   guidance to these Regulations emphasizes 
the difference between informing and consulting. 
Consultation involves listening to the opinion of employ-
ees on a particular issue and taking it into account before 
a decision is made. Informing employees means providing 
information on health and safety issues such as risks, con-
trol systems and safe systems of work. 

 The   functions of these RES are to: 

       represent the interest of workers on health and safety 
matters to the employer;  
       approach the employer regarding potential hazards 
and dangerous occurrences at the workplace;  
       approach the employer regarding general matters affect-
ing the health and safety of the people they represent;  
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safety policy statement, and its own terms of reference. 
Terms of reference should include the following: 

       the study of accident and notifi able disease statistics 
to enable reports to be made of recommended reme-
dial actions;  
       the examination of health and safety audits and stat-
utory inspection reports;  
       the consideration of reports from the external 
enforcement agency;  
       the review of new legislation, Approved Codes 
of Practice and guidance and their effect on the 
organization;  
       the monitoring and review of all health and safety 
training and instruction activities in the organization;  
       the monitoring and review of health and safety public-
ity and communication throughout the organization;  
       development of safe systems of work and safety 
procedures;  
       reviewing risk assessments;  
       considering reports from safety representatives;  
       continuous monitoring of arrangements for health 
and safety and revising them whenever necessary.    

 There   are no fi xed rules on the composition of the 
health and safety committee except that it should be 
representative of the whole organization. It should have 
representation from the workforce and the management 
including at least one senior manager (other than the 
Health and Safety Advisor). Managers and representatives 
should agree who should chair the meetings, how often 
meetings should be held and what they hope to achieve.  

    Accident and ill-health investigations 
 Properly   investigated accidents and ill health can reveal 
weaknesses which need to be remedied. A joint investi-
gation with safety representatives is more likely to inspire 
confi dence with workers so that they cooperate fully with 
the investigation, as in many cases those involved may be 
concerned about being blamed for the accident. 

 Safety   representatives are entitled to contact enforc-
ing authority inspectors. If this is just for information, 
they can be contacted directly. If it is a formal complaint 
against the employer, the inspector will need to know if 
the employer has been informed. The inspectors can be 
contacted anonymously. They will keep the person’s iden-
tity secret in such circumstances.  

    Training, facilities and assistance 
 Safety   representatives are legally entitled to paid time 
off for training, which is usually freely available from their 
trade union or the TUC  . 
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       any information resulting from risk assessments or 
their resultant control measures which could affect 
the health, safety and welfare of employees;  
       the planning and organization of any health and 
safety training required by legislation;  
       the health and safety consequences to employees of 
the introduction of new technologies into the work 
place.    

➤

➤

➤

 Table 3.1          A comparison of the functions of health and safety representatives  

   Safety Representatives and Safety Committees 
Regulations 1977 

 Health and Safety (Consultation with Employees) 
Regulations 1996 

   Representatives 

   Appointed in writing by a trade union recognized for 
collective bargaining purposes. 

 Elected by the workforce, where the employer has 
decided not to consult directly. 

   Known as 

   Safety representatives.  Representatives of employee safety. 

   Functions 

   Investigate potential hazards and dangerous occurrences 
at the workplace, and complaints by an employee 
relating to health, safety and welfare at work, and 
examine causes of workplace accidents. 

   Representation to the employer on the above 
investigations, and on general matters affecting the 
health and safety of employees they represent. 

 Representation to the employer on: 
 ●         potential hazards and dangerous occurrences  
●       general matters affecting the health and safety 

of employees they represent  
●       specifi c matters on which the employer must 

consult.    

   Inspect the workplace. 

   Represent employees in dealings with health and safety 
inspectors. 

 Represent employees in dealings with health and 
safety inspectors. 

   Receive certain information from inspectors. 

   Attend health and safety committee meetings. 

Source : HSE INDG232(rev) page 4 HSE Web.  

       to speak for the people they represent in consultation 
with inspectors.    

 The   employer must consult RES on the following: 

       the introduction of any measure or change which 
may substantially affect employees ’  health and safety;  
       the arrangements for the appointment of competent 
persons to assist in following health and safety law;  

➤
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     5.   List  the factors that should be considered when assess-
ing the health and safety competence of a contractor.  

6.   Outline  the checks that could be made in assessing 
the health and safety competence of a contractor.  

7.     A contractor has been engaged by a manufacturing 
company to undertake extensive maintenance work 
on the interior walls of a factory workshop. 
(i)      State  the legal duties that the manufacturing 
company owes the contractor’s employees under the 
Health and Safety at Work etc. Act 1974.  
    (ii)      Outline  the information relevant to health and safety 
that should be provided before work commences by: 

    (a)     the manufacturing company to the contractor 
and  

    (b)     the contractor to the manufacturing company.     
(iii)      Describe  additional procedural measures that 
the manufacturing company should take to help 
ensure the health and safety of their own and the 
contractor’s employees.     

8.                      (i)      State  the circumstances under which an employer 
must establish a health and safety committee.  
(ii)     Give  SIX  reasons why a health and safety com-
mittee may prove to be ineffective in practice.     

9.   Outline  ways to help ensure the effectiveness of a 
safety committee.  

10.   Outline  the benefi ts to an organization of having a 
health and safety committee.  

11.     In relation to the Safety Representatives and Safety 
Committees Regulations 1977,  outline : 
(i)     the rights and functions of a trade union 
appointed safety representative  
(ii)     the facilities that an employer may need to pro-
vide to safety representatives.        

    12.     With respect to the Safety Representatives and Safety 
Committees Regulations 1977,  state  when a safety rep-
resentative is legally entitled to inspect the workplace.  

13.     By reference to the Safety Representatives and Safety 
Committees Regulations 1977: 
    (i)      explain  the circumstances under which an 
employer must form a health and safety committee  
    (ii)      identify TWO  reasons why a safety representa-
tive may have cause to complain to an Employment 

 However  , the employer is not expected to disclose 
information if: 

       it violates a legal prohibition;  
       it could endanger national security;  
       it relates specifi cally to an individual without his/her 
consent;  
       it could harm substantially the business of the 
employer or infringe commercial security;  
       it was obtained in connection with legal proceedings.      

3.14       Sources of reference 

 The   Management of Health and Safety at Work ACOP L21, 
HSE Books 2000 ISBN 978 0 7176 2488 1. 

 Successful   Health and Safety Management HSG65, HSE 
Books 1997 ISBN 978 0 7176 1276 5. 

 Health    &  Safety Executive  ‘ Ready Reckoner ’  website at 
 www.hse.gov.uk/costs  

     Relevant statutory provisions 

 The   Health and Safety at Work etc. Act 1974, sections 2 – 4, 
6 – 9, 36 and 37. 

 The   Management of Health and Safety at Work Regulations 
1999, 7 – 9, 11, 12, 14, 15; the Safety Representatives and 
Safety Committees Regulations 1977. 

 The   Health and Safety (Consultation with Employees) 
Regulations 1996.   

3.15       Practice NEBOSH questions for 
Chapter 3 

         1.   Outline  the factors that will determine the level of super-
vision that a new employee should receive during their 
initial period of employment within an organization.  

2.                      (i)      Explain  the meaning of the term  ‘ competent person ’ .  
    (ii)      Outline  the organizational factors that may cause a 
person to work unsafely even though they are competent.     

3.   Outline  the practical means by which a manager 
could involve employees in the improvement of 
health and safety in the workplace.  

4.   (i)      Give TWO  reasons why visitors to a workplace 
might be at greater risk of injury than an employee.  
(ii)      Outline  measures to be taken to ensure the 
health and safety of visitors to the workplace.     

➤
➤
➤

➤

➤



Organizing for health and safety

57

Tribunal  AND   state  the period of time within which 
such a complaint must be made.     

14.     In relation to the Health and Safety (Consultation with 
Employees) Regulations 1996,  identify : 
(i)     the health and safety matters on which employ-
ers have a duty to consult their employees  
    (ii)     four types of information that an employer is not 
obliged to disclose to an employee representative.        

15.     With reference to the Health and Safety (Consultation 
with Employees) Regulations 1996: 
(i)      explain  the difference between consulting and 
informing  
(ii)      outline  the health and safety matters on which 
employers must consult their employees  

(iii)      outline  the entitlements of representatives of 
employee safety who have been elected under the 
Regulations.        

16.     With reference to the Health and Safety (Consultation 
with Employees) Regulations: 
(i)      Outline  the ways in which an employer can con-
sult with the workforce:  
(ii)      State  the criteria that would help determine the 
appropriate number of representatives of employee 
safety in the workplace.     

17.     In relation to the Health and Safety (Consultation 
with Employees) Regulations 1996,  outline  the types 
of facility that an employer may need to provide to 
representatives of employee safety.     
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15.     attend the health and safety committee meetings at 
the organization;  

16.     review, on a regular basis, all health and safety activity 
reports and performance statistics;  

17.     review health and safety reports submitted by out-
side agencies and determine that any agreed actions 
have been taken;  

18.     review annually the effectiveness of, and, if neces-
sary, require revision of the site health and safety 
programme;  

19.     appraise the performance of the health and safety 
advisers and provide guidance or training where 
necessary;  

20.     monitor the progress of managers and others 
towards achieving their individual health and safety 
objectives;     

    Departmental Managers 

1.     are responsible and accountable for the health and 
safety performance of their department;  

2.     contact each supervisor frequently (daily) to monitor 
the health and safety standards in the department;  

     3.     hold departmental health and safety meetings for 
supervisors and employee representatives at least 
once a month;  

4.     ensure that any machinery, equipment or vehicles 
used within the department are maintained and cor-
rectly guarded and meet agreed health and safety 
standards. Copies of records of all maintenance, statu-
tory and insurance inspections must be kept by the 
Departmental Manager;  

5.     ensure that all fi re and other emergency equipment is 
properly maintained on a regular basis with all faults 
rectifi ed promptly and that all departmental staff are 
aware of fi re and emergency procedures;  

6.     ensure that there is adequate fi rst-aid cover on all 
shifts and all fi rst-aid boxes are adequately stocked;  

7.     ensure that safe systems of work procedures are in 
place for all jobs and that copies of all procedures are 
submitted to the site Managing Director for approval;  

8.     review all job procedures on a regular basis and 
require each supervisor to check that the procedures 
are being used correctly;  

9.     approve and review, annually, all departmental health 
and safety risk assessments, rules and procedures, 
maintain strict enforcement and develop plans to 
ensure employee instruction and re-instruction;  

10.     ensure that all health and safety documents (such 
as the organization’s health and safety manual, risk 

    Appendix 3.1       Detailed health and safety 
responsibilities

    Managing Directors/Chief Executives 

1.     are responsible and accountable for health and safety 
performance at the organization;  

2.     develop a strong, positive health and safety culture 
throughout the company and communicate it to 
all managers. This should ensure that all managers 
have a clear understanding of their health and safety 
responsibilities;  

3.     provide guidance and leadership on health and safety 
matters to their management team;  

4.     establish minimum acceptable health and safety 
standards within the organization;  

5.     ensure that adequate resources are available for the 
health and safety requirements within the organiza-
tion and authorize any necessary major health and 
safety expenditures;  

6.     evaluate, approve and authorize health and safety 
related projects developed by the organization’s 
health and safety advisers;  

7.     review and approve health and safety policies, proce-
dures and programmes developed by the organiza-
tion’s managers;  

     8.     ensure that a working knowledge of the areas of health 
and safety that are regulated by various governmental 
agencies, particularly the HSE, Local Authorities and 
the Environment Agency, are maintained;  

9.     ensure that health and safety is included as an agenda 
topic at all formal senior management meetings;  

10.     review and act upon major recommendations sub-
mitted by outside loss prevention consultants and 
insurance companies;  

11.     ensure that health and safety is included in any tours 
such as fi re inspections of the organization’s sites and 
note any observed acts or conditions that fall short of 
or exceed agreed health and safety standards;  

12.     ensure that all fatalities, major property losses, serious 
lost workday injuries and dangerous occurrences are 
investigated;  

13.     establish, implement and maintain a formal, written 
health and safety programme for the organization 
that encompasses all areas of signifi cant health and 
safety risk;  

14.     establish controls to ensure uniform adherence to the 
health and safety programme across the organization. 
These controls should include both corrective and 
follow-up actions;  
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assessments, rules and procedures) are easily acces-
sible to all departmental staff;  

11.     establish acceptable housekeeping standards, defi n-
ing specifi c areas of responsibility, and assign areas 
to supervisors; make a weekly spot check across the 
department, hold a formal inspection with supervi-
sors at least monthly and submit written reports of 
the inspections to the health and safety adviser with 
deadlines for any required actions;  

12.     authorize purchases of tools and equipment neces-
sary to attain compliance with the organization’s 
specifi cations and relevant statutory Regulations;  

13.     develop a training plan that includes specifi c 
job instructions for new or transferred employ-
ees and follow up on the training by supervisors. 
Copies of records of all training must be kept by the 
Departmental Manager;  

14.     review the health and safety performance of their 
department each quarter and submit a report to the 
Managing Director/Chief Executive;  

15.     personally investigate all lost workday cases and 
dangerous occurrences and report to the Managing 
Director/Chief Executive. Progress any required cor-
rective action;  

16.     adopt standards for assigning PPE to employees, insist 
on strict enforcement and make spot fi eld checks to 
determine compliance;  

17.     evaluate the health and safety performances of 
supervisors;  

18.     develop in each supervisor strong health and safety 
attitudes and a clear understanding of their specifi c 
duties and responsibilities;  

19.     instil, by action, example and training, a positive 
health and safety culture among all departmental 
staff;  

20.     instruct supervisors in site procedures for the care 
and treatment of sick or injured employees;  

21.     ensure that the names of any absentees, written 
warnings and all accident reports are submitted to 
the Human Resources Manager.     

    Supervisors 

1.     are responsible and accountable for their team’s 
health and safety performance;  

2.     conduct informal health and safety meetings with 
their employees at least monthly;  

3.     enforce all safe systems of work procedures that have 
been issued by the Departmental Manager;  

4.     report to the Departmental Manager any weaknesses 
in the safe system of work procedures or any actions 

taken to revise such procedures. These weaknesses 
may be revealed by either health and safety risk 
assessments or observations;  

5.     report any jobs that are not covered by safe systems 
of work procedures to the Departmental Manager;  

6.     review any unsafe acts and conditions and either 
eliminate them or report them to the Departmental 
Manager;  

7.     instruct employees in relevant health and safety rules, 
make records of this instruction and enforce all health 
and safety rules and procedures;  

     8.     make daily inspections of assigned work areas and take 
immediate steps to correct any unsafe or unsatisfac-
tory conditions, report to the Departmental Manager 
those conditions that cannot be immediately corrected 
and instruct employees on housekeeping standards;  

9.     instruct employees that tools/equipment are to be 
inspected before each use and make spot checks of 
tools ’ /equipment’s condition;  

10.     instruct each new employee personally on job health 
and safety requirements in assigned work areas;  

11.     provide on-the-job instruction on safe and effi cient 
performance of assigned jobs for all employees in the 
work area;  

12.     report any apparent employee health problems to 
the Departmental Manager;  

13.     enforce PPE requirements; make spot checks to deter-
mine that protective equipment is being used and 
periodically appraise condition of equipment. Record 
any infringements of the PPE policy;  

14.     in the case of a serious injury, ensure that the injured 
employee receives prompt medical attention, iso-
late the area and/or the equipment as necessary and 
immediately report the incident to the Departmental 
Manager. In case of a dangerous occurrence, the 
Supervisor should take immediate steps to correct 
any unsafe condition and, if necessary, isolate the area 
and/or the equipment. As soon as possible, details of 
the incident and any action taken should be reported 
to the Departmental Manager;  

15.     investigate all accidents, serious incidents and cases 
of ill health involving employees in assigned work 
areas. Immediately after an accident, complete acci-
dent report form and submit it to the Departmental 
Manager for onward submission to the health and 
safety adviser. A preliminary investigation report and 
any recommendations for preventing a recurrence 
should be included on the accident report form;  

16.     check for any changes in operating practices, proce-
dures and other conditions at the start of each shift/day 
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 It   is not intended to be exhaustive and not all ques-
tions will apply at any one time, but it should help people 
to get started. 

1.   Responsibilities

       What are the hazards of the job?  
       Who is to assess particular risks?  
       Who will coordinate action?  
       Who will monitor progress?     

2.   The job

       Where is it to be done?  
       Who with?  
       Who is in charge?  
       How is the job to be done?  
     What other work will be going on at the same time?  
       How long will it take?  
       What time of day or night?  
       Do you need any permit to do the work?     

3.   The hazards and risk assessments
   Site   and location

    Consider   the means of getting into and out of the site 
and the particular place of work  –  are they safe?  –  and 

     Will any risks arise from environmental conditions?  
       Will you be remote from facilities and assistance?  
       What about physical/structural conditions?  
       What arrangements are there for security?    

   Substances  

       What supplier’s information is available?  
       Is there likely to be any microbiological risk?  
       What are the storage arrangements?  
        What are the physical conditions at the point of 
use? Check ventilation, temperature, electrical 
installations, etc.  
        Will you encounter substances that are not sup-
plied, but produced in the work, for example 
fumes from hot work during dismantling plant? 
Check how much, how often, for how long, 
method of work, etc.  
        What are the control measures? For example, 
consider preventing exposure, providing engi-
neering controls, using personal protection (in 
that order of choice).  
       Is any monitoring required?  
        Is health surveillance necessary, for example for 
work with sensitizers? (Refer to health and safety 
data sheet.)    
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and before relieving the  ‘ on duty ’  Supervisor (if appli-
cable). A note should be made of any health and 
safety related incidents that have occurred since their 
last working period;  

17.     at the start of each shift/day, make an immediate 
check to determine any absentees. Report any absen-
tees to the Departmental Manager;  

18.     make daily spot checks and take necessary corrective 
action regarding housekeeping, unsafe acts or prac-
tices, unsafe conditions, job procedures and adher-
ence to health and safety rules;  

19.     attend all scheduled and assigned health and safety 
training meetings;  

20.     act on all employee health and safety complaints and 
suggestions;  

    21.     maintain, in their assigned area, health and safety signs 
and notice boards in a clean and legible condition.     

    Employees and agency workers 

1.     are responsible for their own health and safety;  
2.     ensure that their actions will not jeopardize the safety 

or health of other employees;  
3.     obey any safety rules, particularly regarding the use 

of PPE or other safety equipment;  
4.     learn and follow the operating procedures and health 

and safety rules and procedures for the safe perform-
ance of the assigned job;  

5.     must correct, or report to their Supervisor, any 
observed unsafe practices and conditions;  

6.     maintain a healthy and safe place to work and coop-
erate with managers in the implementation of health 
and safety matters;  

7.     make suggestions to improve any aspect of health 
and safety;  

8.     maintain an active interest in health and safety;  
9.     follow the established procedures if accidents occur 

by reporting any accident to the Supervisor;  
10.     report any absence from the company caused by ill-

ness or an accident.      

    Appendix 3.2       Checklist for supply chain 
health and safety management 

   This   checklist is taken from the HSE leafl et INDG268 
Working Together: Guidance on Health and Safety for 
Contractors and Suppliers 2002 . It is a reminder of the top-
ics that might need to be discussed with people with 
whom individual contractors may be working. 
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   Plant   and equipment

        What are the supplier/hirer/manufacturer’s 
instructions?  
        Are any certifi cates of examination and test needed?  
        What arrangements have been made for inspec-
tion and maintenance?  
       What arrangements are there for shared use?  
        Are the electrics safe to use? Check the condition 
of power sockets, plugs, leads and equipment. 
(Don’t use damaged items until they have been 
repaired.)  
        What assessments have been made of noise 
levels?    

4.   People

        Is information, instruction and training given, as 
appropriate?  
       What are the supervision arrangements?  
        Are members of the public/inexperienced people 
involved?  
        Have any disabilities/medical conditions been 
considered?     
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5.   Emergencies

        What arrangements are there for warning sys-
tems in case of fi re and other emergencies?  
        What arrangements have been made for fi re/
emergency drills?  
        What provision has been made for fi rst-aid and 
fi re-fi ghting equipment?  
       Do you know where your nearest fi re exits are?  
       What are the accident reporting arrangements?  
        Are the necessary arrangements made for avail-
ability of rescue equipment and rescuers?     

6.   Welfare
   Who   will provide:

       shelter  
       food and drinks  
       washing facilities  
       toilets (male and female)  
       clothes changing/drying facilities?    

 There   may be other pressing requirements which 
make it essential to re-think health and safety as the work 
progresses.                 
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  4                    Promoting a positive 
health and safety culture   

 After   reading this chapter you should be able to: 

1.     describe the concept of health and safety culture 
and its significance in the management of health 
and safety in an organization  

2.     identify indicators which could be used to assess 
the effectiveness of an organization’s health and 
safety culture and recognize factors that could 
cause its deterioration  

3.     identify the factors which influence safety related 
behaviour at work  

4.     identify methods which could be used to improve 
the health and safety culture of an organization  

    5.     outline the internal and external influences on an 
organization’s health and safety standards.    

4.1       Introduction 

 In   1972, the Robens report recognized that the intro-
duction of health and safety management systems was 
essential if the ideal of self-regulation of health and safety 
by industry was to be realized. It further recognized that a 
more active involvement of the workforce in such systems 
was essential if self-regulation was to work. Self-regulation 
and the implicit need for health and safety management 
systems and employee involvement were incorporated 
into the Health and Safety at Work (HSW) Act. 

 Since   the introduction of the HSW, health and safety 
standards have improved considerably but there have 
been some catastrophic failures. One of the worst was the 

fire on the off-shore oil platform, Piper Alpha, in 1988 when 
167 people died. At the subsequent enquiry, the concept 
of a safety culture was defined by the Director General 
of the Helth and Safety Executive (HSE) at that time, J. R. 
Rimington  . This definition has remained as one of the key 
points for a successful health and safety management 
system  .  

4.2       Definition of a health and 
safety culture 

 The   health and safety culture of an organization may be 
described as the development stage of the organization 

Figure 4.1          Safety investment.    
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       leadership and commitment to health and safety 
throughout and at all levels of the organization;  
       acceptance that high standards of health and safety 
are achievable as part of a long-term strategy formu-
lated by the organization;  
       a detailed assessment of health and safety risks in the 
organization and the development of appropriate con-
trol and monitoring systems;  
       a health and safety policy statement outlining short- 
and long-term health and safety objectives. Such 
a policy should also include codes of practice and 
required health and safety standards;  
       relevant employee training programmes and com-
munication and consultation procedures;  
       systems for monitoring equipment, processes and pro-
cedures and the prompt rectification of any defects;  
       the prompt investigation of all incidents and accidents 
and reports made detailing any necessary remedial 
actions.    

 If   the organization adheres to these elements, then 
a basis for a good performance in health and safety will 
have been established. However, to achieve this level of 
performance, sufficient financial and human resources 
must be made available for the health and safety function 
at all levels of the organization. 

 All   managers, supervisors and members of the gov-
erning body (e.g. directors) should receive training in 
health and safety and be made familiar during training 
sessions with the health and safety targets of the organi-
zation. The depth of training undertaken will depend on 
the level of competence required of the particular man-
ager. Managers should be accountable for health and 
safety within their departments and be rewarded for sig-
nificant improvements in health and safety performance. 
They should also be expected to discipline employees 
within their departments who infringe health and safety 
policies or procedures.  

    4.3.2        Important indicators of a health 
and safety culture 

 There   are several outputs or indicators of the state of the 
health and safety culture of an organization. The most 
important are the numbers of accidents, near misses 
and occupational ill-health cases occurring within the 
organization. 

 Although   the number of accidents may give a gen-
eral indication of the health and safety culture, a more 
detailed examination of accidents and accident statistics 
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in health and safety management at a particular time. 
HSG65 gives the following definition of a health and 

safety culture: 

 There   is concern among some health and safety pro-
fessionals that many health and safety cultures are devel-
oped and driven by senior managers with very little input 
from the workforce. Others argue that this arrangement 
is sensible because the legal duties are placed on the 
employer. A positive health and safety culture needs the 
involvement of the whole workforce just as a successful 
quality system does. There must be a joint commitment in 
terms of attitudes and values. The workforce must believe 
that the safety measures put in place will be effective and 
followed even when financial and performance targets 
may be affected.  

4.3       Safety culture and safety 
performance 

    4.3.1        The relationship between health and 
safety culture and health and safety 
performance 

 The   following elements are the important components of 
a positive health and safety culture: 

  The safety culture of an organization is the 
product of individual and group values, 
attitudes, perceptions, competencies and 
patterns of behaviour that determine 
the commitment to, and the style and 
profi ciency of, an organization’s health 
and safety management.  

  Organizations with a positive 
safety culture are characterized by 
communications founded on mutual trust, 
by shared perceptions of the importance 
of safety and by confi dence in the effi cacy 
of preventive measures.  
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is normally required. A calculation of the rate of accidents 
enables health and safety performance to be compared 
between years and organizations. 

 The   simplest measure of accident rate is called the 
incident rate and is defined as: 

Total number of accidents

Number of persons employed
×1000

  or the total number of accidents per 1000 employees.   
 A   similar measure (per 100 000) is used by the HSE 

in its annual report on national accident statistics and 
enables comparisons to be made within an organization 
between time periods when employee numbers may 
change. It also allows comparisons to be made with the 
national occupational or industrial group relevant to the 
organization. 

 There   are four main problems with this measure 
which must be borne in mind when it is used. These are: 

       there may be a considerable variation over a time 
period in the ratio of part-time to full-time employees;  
       the measure does not differentiate between major 
and minor accidents and takes no account of other 
incidents, such as those involving damage but no 
injury (although it is possible to calculate an inci-
dence rate for a particular type or cause of accident);  
       there may be significant variations in work activity 
during the periods being compared;  
       under-reporting of accidents will affect the accuracy 
of the data.    

 Subject   to the above limitations, an organization with 
a high accident incidence rate is likely to have a negative 
or poor health and safety culture. 

 There   are other indications of a poor health and 
safety culture or climate. These include: 

       a high sickness, ill health and absentee rate among 
the workforce;  
       the perception of a blame culture;  
       high staff turnover leading to a loss of momentum in 
making health and safety improvements;  
       no resources (in terms of budget, people or facili-
ties) made available for the effective management of 
health and safety;  
       a lack of compliance with relevant health and safety law 
and the safety rules and procedures of the organization;  
       poor selection procedures and management of 
contractors;  
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       poor levels of communication, cooperation and control;  
       a weak health and safety management structure;  
       either a lack or poor levels of health and safety 
competence;  
       high insurance premiums.    

 In   summary, a poor health and safety performance 
within an organization is an indication of a negative health 
and safety culture.  

    4.3.3        Factors affecting a health and safety 
culture

 The   most important factor affecting the culture is the 
commitment to health and safety from the top of an 
organization. This commitment may be shown in many 
different ways. It needs to have a formal aspect in terms of 
an organizational structure, job descriptions and a health 
and safety policy, but it also needs to be apparent during 
crises or other stressful times. The health and safety pro-
cedures may be circumvented or simply forgotten when 
production or other performance targets are threatened. 

 Structural   reorganization or changes in market con-
ditions will produce feelings of uncertainty among the 
workforce which, in turn, will affect the health and safety 
culture. 

 Poor   levels of supervision, health and safety informa-
tion and training are very significant factors in reducing 
health and safety awareness and, therefore, the culture. 

 Finally  , the degree of consultation and involvement 
with the workforce in health and safety matters is crucial 
for a positive health and safety culture. Most of these fac-
tors may be summed up as human factors.   

4.4       Human factors and their influ-
ence on safety performance 

    4.4.1       Human factors 

 Over   the years, there have been several studies under-
taken to examine the link between various accident types, 
graded in terms of their severity, and near misses. One of 
the most interesting was conducted in the USA by H. W. 
Heinrich in 1950. He looked at over 300 accidents/inci-
dents and produced the ratios    . 

 This   study indicated that for every 10 near misses, 
there will be an accident. Although the accuracy of this 
study may be debated and other studies have produced 
different ratios, it is clear that if near misses are continually 
ignored, an accident will result. Further, the HSE Accident 
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There should be clear health and safety targets and 
standards and an effective reporting procedure for 
accidents and other incidents so that remedial actions 
may be taken;  
       motivates managers within the organization to improve 
health and safety performance in the workplace in a 
proactive rather than reactive manner.    

 The   HSE has recommended that an organization needs 
to provide the following elements within its management 
system: 

       a clear and evident commitment from the most sen-
ior manager downwards, which provides a climate 
for safety in which management’s objectives and the 
need for appropriate standards are communicated 
and in which constructive exchange of information at 
all levels is positively encouraged;  
       an analytical and imaginative approach identifying 
possible routes to human factor failure. This may well 
require access to specialist advice;  
       procedures and standards for all aspects of critical 
work and mechanisms for reviewing them;  
       effective monitoring systems to check the implemen-
tation of the procedures and standards;  
       incident investigation and the effective use of infor-
mation drawn from such investigations;  
       adequate and effective supervision with the power to 
remedy deficiencies when found.    

 It   is important to recognize that there are often rea-
sons for these elements not being present, resulting in 
weak management of health and safety. The most com-
mon reason is that individuals within the management 
organization do not understand their roles  –  or their roles 
have never been properly explained to them. The higher 
a person is within the structure the less likely it is that he 
has received any health and safety training. Such training 
at board level is rare. 

 Objectives   and priorities may vary across and between 
different levels in the structure, leading to disputes which 
affect attitudes to health and safety. For example, a ware-
house manager may be pressured to block walkways so 
that a large order can be stored prior to dispatch. 

 Motivations   can also vary across the organization, 
which may cause health and safety to be compromised. 
The production controller will require that components of 
a product are produced as near simultaneously as possi-
ble so that their final assembly is performed as quickly as 
possible. However, the health and safety adviser will not 
want to see safe systems of work compromised. 
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Prevention Unit has suggested that 90% of all accidents 
are due to human error and 70% of all accidents could 
have been avoided by earlier (proactive) action by man-
agement. It is clear from many research projects that the 
major factors in most accidents are human factors. 

 The   HSE has defined human factors as,  ‘ environmen-
tal, organizational and job factors, and human and indi-
vidual characteristics which influence behaviour at work 
in a way which can affect health and safety ’ . 

 In   simple terms in addition to the environment, the 
health and safety of people at work are influenced by: 

       the organization  
       the job  
       personal factors.    

 These   are known as human factors as they each have 
a human involvement. The personal factors which dif-
ferentiate one person from another are only one part of 
those factors  –  and not always the most important. 

 Each   of these elements will be considered in turn. 

    The organization 
 The   organization is the company or corporate body and 
has the major influence on health and safety. It must have 
its own positive health and safety culture and produce an 
environment in which it: 

       manages health and safety throughout the organiza-
tion, including the setting and publication of a health 
and safety policy and the establishment of a health 
and safety organizational structure;  
       measures the health and safety performance of the 
organization at all levels and in all departments. The 
performance of individuals should also be measured. 
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Figure 4.2          Heinrich’s accidents/incidents ratios.    
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 In   an attempt to address some of these problems, 
the Health and Safety Commission (HSC) produced guid-
ance in 2001 on the safety duties of company directors. 
Each director and the Board, acting collectively, will be 
expected to provide health and safety leadership in the 
organization. The Board will need to ensure that all its 
decisions reflect its health and safety intentions and that 
it engages the workforce actively in the improvement of 
health and safety. The Board will also be expected to keep 
itself informed of changes in health and safety risks. (See 
Chapter 3 for more details on directors ’  responsibilities.) 

 The   following simple checklist may be used to check 
any organizational health and safety management structure. 

 Does   the structure have: 

       an effective health and safety management system?  
       a positive health and safety culture?  
       arrangements for the setting and monitoring 
of standards?  
       adequate supervision?  
       effective incident reporting and analysis?  
       learning from experience?  
       clearly visible health and safety leadership?  
       suitable team structures?  
       efficient communication systems and practices?  
       adequate staffing levels?  
       suitable work patterns?   

 HSG48   Reducing Error and Influencing Behaviour 
gives the following causes for failures in organiza-
tional and management structures: 

         poor work planning leading to high work pressure  
         lack of safety systems and barriers  
         inadequate responses to previous incidents  
         management based on one-way communications  
         deficient coordination and responsibilities  
         poor management of health and safety  
         poor health and safety culture.         

 Organizational   factors play a significant role in the 
health and safety of the workplace. However, this role is 
often forgotten when health and safety is being reviewed 
after an accident or when a new process or piece of equip-
ment is introduced.  

    The job 
 Jobs   may be highly dangerous or present only negligible 
risk of injury. Health and safety is an important element 
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during the design stage of the job and any equipment, 
machinery or procedures associated with the job. Method 
study helps to design the job in the most cost-effective 
way and ergonomics helps to design the job with health 
and safety in mind. Ergonomics is the science of matching 
equipment, machines and processes to people rather than 
the other way round. An ergonomically designed machine 
will ensure that control levers, dials, meters and switches 
are sited in a convenient and comfortable position for the 
machine operator. Similarly, an ergonomically designed 
workstation will be designed for the comfort and health 
of the operator. Chairs, for example, will be designed to 
support the back properly throughout the working day 
( Figure 4.3   ). 

 Physically   matching the job and any associated equip-
ment to the person will ensure that the possibility of 
human error is minimized. It is also important to ensure 
that there is mental matching of the person’s informa-
tion and decision-making requirements. A person must 
be capable, either through past experience or through 
specific training, of performing the job with the minimum 
potential for human error. 

 The   major considerations in the design of the job, 
which would be undertaken by a specialist, have been listed 
by the HSE as follows: 

Figure 4.3          Well-designed workstation for sitting or standing.    
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       Have the correct tools and equipment been provided?  
       Have the work patterns and shift organization been 
scheduled to minimize their impact on health and 
safety?  
       Has consideration been given to the achievement of 
efficient communications and shift handover?    

 HSG48   gives the following causes for failures in job 
health and safety ( Figure 4.4   ): 

       illogical design of equipment and instruments;  
       constant disturbances and interruptions;  
       missing or unclear instructions;  
       poorly maintained equipment;  
       high workload;  
       noisy and unpleasant working conditions.    

 It   is important that health and safety monitoring of 
the job is a continuous process. Some problems do not 
become apparent until the job is started. Other problems 
do not surface until there is a change of operator or a 
change in some aspect of the job. 

 It   is very important to gain feedback from the opera-
tor on any difficulties experienced because there could be 
a health and safety issue requiring further investigation.  

    Personal factors 
 Personal   factors, which affect health and safety, may be 
defined as any condition or characteristic of an individual 
which could cause or influence him/her to act in an unsafe 
manner. They may be physical, mental or psychological in 
nature. Personal factors, therefore, include issues such as 
attitude, motivation, training and human error and their 
interaction with the physical, mental and perceptual capa-
bility of the individual. 
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       the identification and detailed analysis of the critical 
tasks expected of individuals and the appraisal of any 
likely errors associated with those tasks;  
       evaluation of the required operator decision making 
and the optimum (best) balance between the human 
and automatic contributions to safety actions (with 
the emphasis on automatic whenever possible);  
       application of ergonomic principles to the design of 
man – machine interfaces, including displays of plant 
and process information, control devices and panel 
layout;  
       design and presentation of procedures and operating 
instructions in the simplest terms possible;  
       organization and control of the working environment, 
including the workspace, access for maintenance, 
lighting, noise and heating conditions;  
       provision of the correct tools and equipment;  
       scheduling of work patterns, including shift organiza-
tion, control of fatigue and stress and arrangements 
for emergency operations;  
       efficient communications, both immediate and over a 
period of time.    

 For   some jobs, particularly those with a high risk of 
injury, a job safety analysis should be undertaken to check 
that all necessary safeguards are in place. All jobs should 
carry a job description and a safe system of work for the 
particular job. The operator should have sight of the job 
description and be trained in the safe system of work 
before commencing the job. More information on both 
these latter items is given in Chapter 6. 

 The   following simple checklist may be used to check 
that the principal health and safety considerations of the 
job have been taken into account: 

       Have the critical parts of the job been identified and 
analysed?
       Have the employee’s decision-making needs been 
evaluated?  
       Has the best balance between human and automatic 
systems been evaluated?  
       Have ergonomic principles been applied to the 
design of equipment displays, including displays of 
plant and process information, control information 
and panel layouts?  
       Has the design and presentation of procedures and 
instructions been considered?  
       Has the guidance available for the design and control 
of the working environment, including the workspace, 
access for maintenance, lighting, noise and heating 
conditions, been considered?  
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Figure 4.4          Poor working conditions.    



Promoting a positive health and safety culture

69

 These   factors have a significant effect on health and 
safety. Some of them, normally involving the personality of 
the individual, are unchangeable but others, involving skills, 
attitude, perception and motivation can be changed, modi-
fied or improved by suitable training or other measures. In 
summary, the person needs to be matched to the job. 

 Studies   have shown that the most common personal 
factors which contribute to accidents are low skill and 
competence levels, tiredness, boredom, low morale and 
individual medical problems. 

 It   is difficult to separate all the physical, mental or psy-
chological factors because they are interlinked. However, 

the three most common factors are psychological factors  –  
attitude, motivation and perception. 

Attitude    is the tendency to behave in a particular way 
in a certain situation. Attitudes are influenced by the pre-
vailing health and safety culture within the organization, 
the commitment of the management, the experience of the 
individual and the influence of the peer group. Peer group 
pressure is a particularly important factor among young 
people and health and safety training must be designed 
with this in mind by using examples or case studies that are 
relevant to them. Behaviour may be changed by training, 
the formulation and enforcement of safety rules and mean-
ingful consultation  –  attitude change often follows. 

Motivation    is the driving force behind the way a 
person acts or the way in which people are stimulated 
to act. Involvement in the decision-making process in a 
meaningful way will improve motivation as will the use 
of incentive schemes. However, there are other important 
influences on motivation such as recognition and pro-
motion opportunities, job security and job satisfaction. 
Self-interest, in all its forms, is a significant motivator and 
personal   factor    . 

Perception    is the way in which people interpret the 
environment or the way in which a person believes or 
understands a situation ( Figure 4.6   ). In health and safety, 
the perception of hazards is an important concern. Many 
accidents occur because people do not perceive that there 
is a risk. There are many common examples of this, includ-
ing the use of personal protective equipment (PPE, such as 
hard hats) and guards on drilling machines and the wash-
ing of hands before meals. It is important to understand 

Setting goals
leads to vigorous

activity if:

The goal is
realistic.

A serious
commitment is

made,
especially

if it is made
publicly.

Feedback is
received.

Figure 4.5          Motivation and activity.    

(a) (b) (c)

Figure 4.6          Visual perception. (a) Are the lines of the same length? (b) Faces or vase? (c) Faces or saxophone player?.    
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4.5       Human errors and violations 

 Human   failures in health and safety are classified either as 
errors or violations. An error is an unintentional deviation 
from an accepted standard, whereas a violation is a delib-
erate deviation from the standard ( Figure 4.7   ). 

    4.5.1       Human errors 

 Human   errors fall into three groups  –  slips, lapses and mis-
takes, which can be further sub-divided into rule-based 
and knowledge-based mistakes. 

    Slips and lapses 
 These   are very similar in that they are caused by a momen-
tary memory loss often due to lack of attention or loss of 
concentration. They are not related to levels of training, 
experience or motivation and they can usually be reduced 
by re-designing the job or equipment or minimizing 
distractions. 

 Slips   are failures to carry out the correct actions of a 
task. Examples include the use of the incorrect switch, read-
ing the wrong dial or selecting the incorrect component 

that when perception leads to an increased health and 
safety risk, it is not always caused by a conscious deci-
sion of the individual concerned. The stroboscopic effect 
caused by the rotation of a drill at certain speeds under 
fluorescent lighting will make the drill appear stationary. 
It is a well-known phenomenon, especially among illu-
sionists, that people will often see what they expect to see 
rather than reality. Routine or repetitive tasks will reduce 
attention levels, leading to the possibility of accidents. 

 Other   personal factors which can affect health and 
safety include physical stature, age, experience, health, 
hearing, intelligence, language, skills, level of competence 
and qualifications. 

 Memory   is an important personal factor, as it is influ-
enced by training and experience. The efficiency of mem-
ory varies considerably between people and during the 
lifetime of an individual. The overall health of a person 
can affect memory as can personal crises. Owing to these 
possible problems with memory, important safety instruc-
tions should be available in written as well as verbal form. 

   Finally, it must be recognised that some employees 
do not follow safety procedures either due to peer pres-
sure or a wilful disregard of those procedures. 

 The   following checklist given in HSG48 may be used to 
check that the relevant personal factors have been covered: 

       Has the job specification been drawn up and included 
age, physique, skill, qualifications, experience, aptitude, 
knowledge, intelligence and personality?  
       Have the skills and aptitudes been matched to the 
job requirements?  
       Have the personnel selection policies and procedures 
been set up to select appropriate individuals?  
       Has an effective training system been implemented?  
       Have the needs of special groups of employees been 
considered?  
       Have the monitoring procedures been developed for 
the personal safety performance of safety critical staff?  
       Have fitness for work and health surveillance been 
provided where it is needed?  
       Have counselling and support for ill health and stress 
been provided?    

 Personal   factors are the attributes that employees 
bring to their jobs and may be strengths or weaknesses. 
Negative personal factors cannot always be neutralized by 
improved job design. It is, therefore, important to ensure 
that personnel selection procedures should match people 
to the job. This will reduce the possibility of accidents or 
other incidents.    
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for an assembly. A slip also describes an action taken too 
early or too late within a given working procedure. 

 Lapses   are failures to carry out particular actions 
which may form part of a working procedure. A fork - lift 
truck driver leaving the keys in the ignition lock of his 
truck is an example of a lapse as is the failure to replace 
the petrol cap on a car after filling it with petrol. Lapses 
may be reduced by re-designing equipment so that, for 
example, an audible horn indicates the omission of a 
task. They may also be reduced significantly by the use of 
detailed checklists.  

    Mistakes 
 Mistakes   occur when an incorrect action takes place but 
the person involved believes the action to be correct. A 
mistake involves an incorrect judgement. There are two 
types of mistake  –  rule-based and knowledge-based. 

 Rule  -based mistakes occur when a rule or procedure 
is remembered or applied incorrectly. These mistakes 
usually happen when, due to an error, the rule that is nor-
mally used no longer applies. For example, a particular job 
requires the counting of items into groups of ten followed 
by the adding together of the groups so that the total 
number of items may be calculated. If one of the groups 
is miscounted, the final total will be incorrect even though 
the rule has been followed. 

 Knowledge  -based mistakes occur when well-tried 
methods or calculation rules are used inappropriately. For 
example, the depth of the foundations required for a par-
ticular building was calculated using a formula. The for-
mula, which assumed a clay soil, was used to calculate the 
foundation depth in a sandy soil. The resultant building 
was unsafe. 

 The   HSE has suggested the following points to con-
sider when the potential source of human errors is to be 
identified: 

       What human errors can occur with each task? There 
are formal methods available to help with this task.  
       What influences are there on performance? Typical 
influences include time pressure, design of controls, 
displays and procedures, training and experience, 
fatigue and levels of supervision.  
       What are the consequences of the identified errors? 
What are the significant errors?  
       Are there opportunities for detecting each error and 
recovering it?  
       Are there any relationships between the identified 
errors? Could the same error be made on more than 
one item of equipment due, for example, to the incor-
rect calibration of an instrument?    
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 Errors   and mistakes can be reduced by the use of 
instruction, training and relevant information. However, 
communication can also be a problem, particularly at shift 
handover times. Environmental and organizational factors 
involving workplace stress will also affect error levels. 

 The   following steps are suggested to reduce the like-
lihood of human error: 

       Examine and reduce the workplace stressors (e.g. noise, 
poor lighting) which increase the frequency of errors.  
       Examine and reduce any social or organizational stres-
sors (e.g. insufficient staffing levels, peer pressure).  
       Design plant and equipment to reduce error possibili-
ties  –  poorly designed displays, ambiguous instructions.  
       Ensure that there are effective training arrangements.  
       Simplify any complicated or complex procedures.  
       Ensure that there is adequate supervision, particularly 
for inexperienced or young trainees.  
       Check that job procedures, instructions and manuals 
are kept up to date and are clear.  
       Include the possibility of human error when under-
taking the risk assessment.  
       Isolate the human error element of any accident or 
incident and introduce measures to reduce the risk of 
a repeat.  
       Monitor the effectiveness of any measures taken to 
reduce errors.      

    4.5.2       Violations 

 There   are three categories of violation  –  routine, situ-
ational and exceptional. 

Routine   violation  occurs when the breaking of a safety 
rule or procedure is the normal way of working. It becomes 
routine not to use the recommended procedures for tasks. 
An example of this is the regular speeding of fork - lift trucks 
in a warehouse so that orders can be fulfilled on time. 

 There   are many reasons given for routine violations; 
for example: 

       taking short cuts to save time and energy;  
       a belief that the rules are unworkable or too restrictive;  
       lack of knowledge of the procedures;  
       perception that the rules are no longer applied;  
       poor supervision and a lack of enforcement of the rules;  
       new workers thinking that routine violations are the 
norm and not realizing that this was not the safe way 
of working.    

 Finally  , it must be recognized that there are some situ-
ations where peer pressure or simply a wilful disregard for 
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training programme. Each of these topics will be exam-
ined in turn to show their effect on improving the health 
and safety culture in the organization. 

    4.6.1       Commitment of management 

 As   mentioned earlier, there needs to be a commitment 
from the very top of the organization and this commit-
ment will, in turn, produce higher levels of motivation 
and commitment throughout the organization. Probably, 
the best indication of this concern for health and safety 
is shown by the status given to health and safety and 
the amount of resources (money, time and people) 
allocated to health and safety. The management of health 
and safety should form an essential part of a manager’s 
responsibility and they should be held to account for 
their performance on health and safety issues. Specialist 
expertise should be made available when required (e.g. 
for noise assessment), either from within the workforce 
or by the employment of external contractors or consult-
ants. Health and safety should be discussed on a regular 
basis at management meetings at all levels of the organi-
zation. If the organization employs sufficient people 
to make direct consultation with all employees difficult, 
there should be a health and safety committee at which 
there is employee representation. In addition, there should 
be recognized routes for anybody within the organiza-
tion to receive health and safety information or have their 
health and safety concerns addressed. 

 The   health and safety culture is enhanced consider-
ably when senior managers appear regularly at all levels 
of an organization whether it be the shop floor, the hos-
pital ward or the general office and are willing to discuss 
health and safety issues with staff. A visible management 
is very important for a positive health and safety culture. 

 Finally  , the positive results of a management com-
mitment to health and safety will be the active involve-
ment of all employees in health and safety, the continuing 
improvement in health and safety standards and the sub-
sequent reduction in accident and occupational ill-health 
rates. This will lead, ultimately, to a reduction in the number 
and size of compensation claims. 

 HSG48   makes some interesting suggestions to man-
agers on the improvements that may be made to health 
and safety which will be seen by the workforce as a clear 
indication of their commitment. The suggestions are: 

       review the status of the health and safety committees 
and health and safety practitioners. Ensure that any 
recommendations are acted upon or implemented ; 

➤

procedures or other peoples ’  safety may result in routine 
violations. Routine violations can be reduced by regular 
monitoring, ensuring that the rules are actually necessary, 
or re-designing the job. 

 The   following features are very common in many 
workplaces and often lead to routine violations: 

       poor working posture due to poor ergonomic design 
of the workstation or equipment;  
       equipment difficult to use and/or slow in response;  
       equipment difficult to maintain or pressure on time 
available for maintenance;  
       procedures unduly complicated and difficult to 
understand;  
       unreliable instrumentation and/or warning systems;  
       high levels of noise and other poor aspects to the 
environment (fumes, dusts, humidity);  
       associated PPE either inappropriate, difficult and 
uncomfortable to wear or ineffective due to lack of 
maintenance.    

Situational   violations  occur when particular job 
pressures at particular times make rule compliance diffi-
cult. They may happen when the correct equipment is not 
available or weather conditions are adverse. A common 
example is the use of a ladder rather than a scaffold for 
working at height to replace window frames in a building. 
Situational violations may be reduced by improving job 
design, the working environment and supervision. 

Exceptional   violations  rarely happen and usually 
occur when a safety rule is broken to perform a new task. 
A good example are the violations which can occur dur-
ing the operations of emergency procedures such as for 
fires or explosions. These violations should be addressed 
in risk assessments and during training sessions for emer-
gencies (e.g. fire training). 

 Everybody   is capable of making errors. It is one of the 
objectives of a positive health and safety culture to reduce 
them and their consequences as much as possible.   

4.6       The development of a positive 
health and safety culture 

 No   single section or department of an organization can 
develop a positive health and safety culture on its own. 
There needs to be commitment by the management, the 
promotion of health and safety standards, effective com-
munication within the organization, cooperation from 
and with the workforce and an effective and developing 
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       ensure that senior managers receive regular reports 
on health and safety performance and act on them;  
       ensure that any appropriate health and safety actions 
are taken quickly and are seen to have been taken;  
       any action plans should be developed in consulta-
tion with employees, based on a shared perception 
of hazards and risks, be workable and continually 
reviewed.     

    4.6.2        The promotion of health and safety 
standards

 For   a positive health and safety culture to be developed, 
everyone within the organization needs to understand 
the standards of health and safety expected by the organ-
ization and the role of the individual in achieving and 
maintaining those standards. Such standards are required 
to control and minimize health and safety risks. 

 Standards   should clearly identify the actions required 
of people to promote health and safety. They should also 
specify the competencies needed by employees and 
should form the basis for measuring health and safety 
performance. 

 Health   and safety standards cover all aspects of the 
organization. Typical examples include: 

       the design and selection of premises;  
       the design and selection of plant and substances 
(including those used on site by contractors);  
       the recruitment of employees and contractors;  
       the control of work activities, including issues such 
as risk assessment;  
       competence, maintenance and supervision;  
       emergency planning and training;  
       the transportation of the product and its subsequent 
maintenance and servicing.    

 Having   established relevant health and safety stand-
ards, it is important that they are actively promoted within 
the organization by all levels of management. The most 
effective method of promotion is by leadership and exam-
ple. There are many ways to do this such as: 

       the involvement of managers in workplace inspec-
tions and accident investigations;  
       the use of PPE (e.g. goggles and hard hats) by all man-
agers and their visitors in designated areas;  
       ensuring that employees attend specialist refresher 
training courses when required (e.g. first aid and fork-
lift truck driving);  
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       full cooperation with fire drills and other emergency 
training exercises;  
       comprehensive accident reporting and prompt 
follow-up on recommended remedial actions.    

 The   benefit of good standards of health and safety 
will be shown directly in less lost production, accidents 
and compensation claims, and lower insurance premiums. 
It may also be shown in higher product quality and better 
resource allocation. 

 An   important and central necessity for the promotion 
of high health and safety standards is health and safety 
competence. What is meant by  ‘ competence ’ ? 

    Competence 
 The   word  ‘ competence ’  is often used in health and safety 
literature. One defi nition, made during a civil case in 1962, 
stated that a competent person is:  

 This   definition concentrates on a manufacturing 
rather than service industry requirement of a competent 
person. 

 Regulation   7 of the Management of Health and 
Safety at Work Regulations requires that  ‘ every employer 
shall employ one or more competent persons to assist 
him in undertaking the measures he needs to take to 
comply with the requirements and prohibitions imposed 
upon him by or under the relevant statutory provisions ’ . 
In other words, competent persons are required to assist 
the employer in meeting his obligations under health and 
safety law. This may mean a health and safety adviser in 
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  a person with practical and theoretical 
knowledge as well as suffi cient 
experience of the particular machinery, 
plant or procedure involved to 
enable them to identify defects or 
weaknesses during plant and machinery 
examinations, and to assess their 
importance in relation to the strength 
and function of that plant and machinery.  
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and workforce  –  it is often a problem the other way or 
indeed at the same level within an organization. It arises 
from ambiguities or, even, accidental distortion of a 
message. 

 The   Health and Safety (Information for Employees) 
Regulations require that the latest version of the approved 
health and safety poster be displayed prominently in the 
workplace. Additional information on these regulations is 
given in Chapter 1. 

 There   are three basic methods of communication in 
health and safety  –  verbal, written and graphic. 

Verbal    communication is the most common. It is 
communication by speech or word of mouth. Verbal 
communication should only be used for relatively sim-
ple pieces of information or instruction. It is most com-
monly used in the workplace, during training sessions or 
at meetings. 

 There   are several potential problems associated with 
verbal communication. The speaker needs to prepare 
the communication carefully so that there is no confu-
sion about the message. It is very important that the 
recipient is encouraged to indicate their understanding 
of the communication. There have been many cases of 
accidents occurring because a verbal instruction has not 
been understood. There are several barriers to this under-
standing from the point of view of the recipient, including 
language and dialect, the use of technical language and 
abbreviations, background noise and distractions, hearing 
problems, ambiguities in the message, mental weaknesses 
and learning disabilities, and lack of interest and attention. 

 Having   described some of the limitations of verbal 
communication, it does have some merits. It is less formal, 
enables an exchange of information to take place quickly 
and the message to be conveyed as near to the workplace 
as possible. Training or instructions that are delivered in 
this way are called toolbox talks and can be very effective. 

Written    communication takes many forms from the 
simple memo to the detailed report. 

 A   memo should contain one simple message and be 
written in straightforward and clear language. The title 
should accurately describe the contents of the memo. In 
recent years, e-mails have largely replaced memos, as it has 
become a much quicker method to ensure that the mes-
sage gets to all concerned (although a recent report has 
suggested that many people are becoming overwhelmed 
by the number of e-mails which they receive!). The advan-
tage of memos and e-mails is that there is a record of the 
message after it has been delivered. The disadvantage is 
that they can be ambiguous or difficult to understand or, 
indeed, lost within the system. 

addition to, say, an electrical engineer, an occupational 
nurse and a noise assessment specialist. The number and 
range of competent persons will depend on the nature of 
the business of the organization. 

 It   is recommended that competent employees are 
used for advice on health and safety matters rather than 
external specialists (consultants). It is recognized, however, 
that if employees, competent in health and safety, are not 
available in the organization, then an external service 
may be enlisted to help. The key is that management and 
employees need access to health and safety expertise. 

 The   regulations do not define  ‘ competence ’  but do 
offer advice to employers when appointing health and 
safety advisers who should have: 

       a knowledge and understanding of the work involved, 
the principles of risk assessment and prevention and 
current health and safety applications;  
       the capacity to apply this to the task required by the 
employer in the form of problem and solution identifi-
cation, monitoring and evaluating the effectiveness of 
solutions and the promotion and communication of 
health and safety and welfare advances and practices.    

 Such   competence does not necessarily depend on the 
possession of particular skills or qualifications. It may only 
be required to understand relevant current best practice, 
be aware of one’s own limitations in terms of experience 
and knowledge and be willing to supplement existing 
experience and knowledge. However, in more complex or 
technical situations, membership of a relevant professional 
body and/or the possession of an appropriate qualifica-
tion in health and safety may be necessary. It is important 
that any competent person employed to help with health 
and safety has evidence of relevant knowledge, skills and 
experience for the tasks involved. The appointment of a 
competent person as an adviser to an employer does not 
absolve the employer from his responsibilities under the 
HSW Act and other relevant statutory provision. 

 Finally  , it is worth noting that the requirement to employ 
competent workers is not restricted to those having a health 
and safety function but covers the whole workforce. 

 Competent   workers must have sufficient training, 
experience, knowledge and other qualities to enable them 
to properly undertake the duties assigned to them.    

4.7       Effective communication 

 Many   problems in health and safety arise due to poor com-
munication. It is not just a problem between management 
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 Reports   are more substantial documents and cover 
a topic in greater detail. The report should contain a 
detailed account of the topic and any conclusions or rec-
ommendations. The main problem with reports is that 
they are often not read properly due to the time con-
straints on managers. It is important that all reports have a 
summary attached so that the reader can decide whether 
it needs to be read in detail (see Chapter 7 – 7.9). 

 The   most common way in which written communi-
cation is used in the workplace is the  notice board . For a 
notice board to be effective, it needs to be well positioned 
within the workplace and there needs to be a regular 
review of the notices to ensure that they are up to date 
and relevant. 

 In   addition to the health and safety poster, mentioned 
earlier, the following types of health and safety informa-
tion could be displayed on a workplace notice board: 

       a copy of the Employer’s Liability Insurance Certificate;  
       details of first-aid arrangements;  
       emergency evacuation and fire procedures;  
       minutes of the last health and safety committee meeting;  
       details of health and safety targets and performance 
against them;  
       health and safety posters and campaign details.    

 There   are many other examples of written communi-
cations in health and safety, such as employee handbooks, 
company codes of practice, minutes of safety committee 
meetings and health and safety procedures. 

Graphic    communication is communication by the 
use of drawings, photographs or DVDs. It is used to impart 
either health and safety information (e.g. fire exits) or 
health and safety propaganda. The most common forms 
of health and safety propaganda are the poster and the 
DVD. Both can be used very effectively as training aids, as 
they can retain interest and impart a simple message. Their 
main limitation is that they can become out of date fairly 
quickly or, in the case of posters, become largely ignored. 

 There   are many sources of health and safety informa-
tion which may need to be consulted before an accurate 
communication can be made. These include regulations, 
judgements, Approved Codes of Practice, guidance, British 
and European standards, periodicals, case studies and HSE 
publications.  

4.8       Health and safety training 

 The   provision of information and training for employees 
will develop their awareness and understanding of the 
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specific hazards and risks associated with their jobs and 
working environment. It will inform them of the control 
measures that are in place and any related safe proce-
dures that must be followed. Apart from satisfying legal 
obligations, several benefits will accrue to the employer 
by the provision of sound information and training to 
employees. These benefits include: 

       a reduction in accident severity and frequency;  
       a reduction in injury and ill-health related absence;  
       a reduction in compensation claims and, possibly, insur-
ance premiums;  
       an improvement in the health and safety culture 
of the organization;  
       improved staff morale and retention.    

 Health   and safety training is a very important part 
of the health and safety culture and it is also a legal require-
ment, under the Management of Health and Safety at Work 
Regulations and other regulations, for an employer to pro-
vide such training. Training is required on recruitment, at 
induction or on being exposed to new or increased risks 
due to: 

       being transferred to another job or given a change in 
responsibilities;  
       the introduction of new work equipment or a change 
of use in existing work equipment;  
       the introduction of new technology;  
       the introduction of a new system of work or the revi-
sion of an existing system of work;  
       an increase in the employment of more vulnerable 
employees (young or disabled persons);  
       particular training required by the organization’s 
insurance company (e.g. specific fire and emergency 
training).    

 Additional   training may well be needed following a 
single or series of accidents or near misses, the introduc-
tion of new legislation, the issuing of an enforcement 
notice or as a result of a risk assessment or safety audit 
( Figure 4.8   ). 

 It   is important during the development of a training 
course that the target audience is taken into account. If 
the audience are young persons, the chosen approach 
must be capable of retaining their interest and any illus-
trative examples used must be within their experience. 
The trainer must also be aware of external influences, 
such as peer pressures, and use them to advantage. For 
example, if everybody wears PPE then it will be seen as 
the thing to do. Levels of literacy and numeracy are other 
important factors. 
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covers items such as pay, conditions and quality, it must 
also include health and safety. It is useful if the employee 
signs a record to the effect that training has been received. 
This record may be required as evidence should there be 
a subsequent legal claim against the organization. 

 Most   induction training programmes would include 
the following topics: 

       the health and safety policy of the organization 
including a summary of the organization and arrange-
ments including employee consultation;  
       a brief summary of the health and safety manage-
ment system including the name of the employee’s 
direct supervisor, safety representative and source of 
health and safety information;  
       the employee responsibility for health and safety includ-
ing any general health and safety rules (e.g. smoking 
prohibitions);  
       the accident reporting procedure of the organization, 
the location of the accident book and the location 
of the nearest first aider;  
       the fire and other emergency procedures including the 
location of the assembly point;  
       the hazards that are specific to the workplace;  
       a summary of any relevant risk assessments and safe 
systems of work;  
       the location of welfare, canteen facilities and rest rooms;  
       procedures for reporting defects or possible hazards 
and the name of the responsible person to whom the 
report should be made;  
       details of the possible disciplinary measures that 
may be enacted for non-compliance with health and 
safety rules and procedures.    

 Additional   items which are specific to the organiza-
tion may need to be included such as: 

       internal transport routes and pedestrian walkways 
(e.g. fork-lift truck operations);  
       the correct use of PPE and maintenance procedures;  
       manual handling techniques and procedures;  
       details of any hazardous substances in use and any 
procedures relating to them (e.g. health surveillance).    

 There   should be some form of follow-up with each 
new employee after 3 months to check that the important 
messages have been retained. This is sometimes called 
a refresher course, although it is often better done on a 
one-to-one basis. 

 It   is very important to stress that the content of the 
induction course should be subject to constant review 

➤

➤

➤

➤

➤

➤
➤

➤
➤

➤

➤

➤
➤
➤

 The   way in which the training session is presented 
by the use of DVDs, powerpoint slides, case studies, lec-
tures or small discussion groups needs to be related to 
the material to be covered and the backgrounds of the 
trainees. Supplementary information in the form of copies 
of slides and additional background reading is often use-
ful. The environment used for the training sessions is also 
important in terms of room layout and size, lighting and 
heating. 

 Attempts   should be made to measure the effective-
ness of the training by course evaluation forms issued at 
the time of the session, by a subsequent refresher session 
and by checking for improvements in health and safety 
performance (such as a reduction in specific accidents). 

 There   are several different types of training; these 
include induction, job specific, supervisory and manage-
ment, and specialist. Informal sessions held at the place 
of work are known as  ‘ toolbox talks ’ . Such sessions should 
only be used to cover a limited number of issues. They can 
become a useful route for employee consultation. 

    4.8.1       Induction training 

 Induction   training should always be provided to new 
employees, trainees and contractors. While such training 
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Figure 4.8          Health and safety training needs and opportunities.    
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and updated following an accident investigation, new 
legislation, changes in the findings of a risk assessment or 
the introduction of new plant or processes.  

    4.8.2       Job-specific training 

 Job  -specific training ensures that employees undertake 
their job in a safe manner. Such training, therefore, is a 
form of skill training and is often best done  ‘ on the job ’   –  
sometimes known as  ‘ toolbox training ’ . Details of the 
safe system of work or, in more hazardous jobs, a permit 
to work system, should be covered. In addition to normal 
safety procedures, emergency procedures and the correct 
use of PPE also need to be included. The results of risk 
assessments are very useful in the development of this 
type of training. It is important that any common causes 
of human errors (e.g. discovered as a result of an accident 
investigation), any standard safety checks or maintenance 
requirements, are addressed. 

 It   is common for this type of training to follow an 
operational procedure in the form of a checklist which the 
employee can sign on completion of the training. The new 
employee will still need close supervision for some time 
after the training has been completed.  

    4.8.3       Supervisory and management training 

 Supervisory   and management health and safety training 
follows similar topics to those contained in an induction 
training course but will be covered in more depth. There 
will also be a more detailed treatment of health and safety 
law. There has been considerable research over the years 
into the failures of managers that have resulted in acci-
dents and other dangerous incidents. These failures have 
included: 

       lack of health and safety awareness, enforcement and 
promotion (in some cases, there has been encourage-
ment to circumvent health and safety rules);  
       lack of consistent supervision of and communication 
with employees;  
       lack of understanding of the extent of the responsi-
bility of the supervisor.    

 It   is important that all levels of management, includ-
ing the Board, receive health and safety training. This will 
not only keep everybody informed of health and safety 
legal requirements, accident prevention techniques and 
changes in the law, but also encourage everybody to 
monitor health and safety standards during visits or tours 
of the organization.  

➤

➤
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    4.8.4       Specialist training 

 Specialist   health and safety training is normally needed 
for activities that are not related to a specific job but more 
to an activity. Examples include first-aid, fire prevention, 
fork-lift truck driving, overhead crane operation, scaffold 
inspection and statutory health and safety inspections. 
These training courses are often provided by specialist 
organizations and successful participants are awarded 
certificates. Details of two of these courses will be given 
here by way of illustration. 

 Fire   prevention training courses include the causes of 
fire and fire spread, fire and smoke alarm systems, emer-
gency lighting, the selection and use of fire extinguishers 
and sprinkler systems, evacuation procedures, high-risk 
operations and good housekeeping principles. 

 A   fork - lift truck drivers ’  course would include the gen-
eral use of the controls, loading and unloading procedures, 
driving up or down an incline, speed limits, pedestrian 
awareness (particularly in areas where pedestrians and 
vehicles are not segregated), security of the vehicle when 
not in use, daily safety checks and defect reporting, refuel-
ling and/or battery charging and emergency procedures. 

 Details   of other types of specialist training appear 
elsewhere in the text. 

 Training   is a vital part of any health and safety pro-
gramme and needs to be constantly reviewed and updated. 
Many health and safety Regulations require specific training 
(e.g. manual handling, PPE and display screens). Additional 
training courses may be needed when there is a major 
reorganization, a series of similar accidents or incidents, or 
a change in equipment or a process. Finally, the methods 
used to deliver training must be continually monitored to 
ensure that they are effective. 

 A   list of typical legislation that requires some form of 
health and safety training is given in Appendix 4.1. The list 
has been compiled to cover the needs of most small- to 
medium-sized organizations.   

4.9       Internal influences 

 There   are many influences on health and safety stand-
ards, some are positive and others negative ( Figure 
4.9   ). No business, particularly small businesses, is totally 
divorced from their suppliers, customers and neighbours. 
This section considers the internal influences on a busi-
ness, including management commitment, production 
demands, communication, competence and employee 
relations. 



78

Introduction to health and safety at work

client/employees ahead of the crisis as to how they should 
be prioritized. 

 Rules   and procedures should be intelligible, sensible 
and reasonable. They should be designed to be followed 
under normal production or service delivery conditions. If 
following the rules involves very long delays or impossible 
production schedules, they should be revised rather than 
ignored by workers and managers alike, until it is too late 
and an accident occurs. Sometimes the safety rules are 
simply used in a court of law, in an attempt to defend the 
company concerned, following an accident. 

 Managers   who plan the impossible schedule or 
ignore a safety rule to achieve production or service 
demands are held responsible for the outcomes. It is 
acceptable to balance the cost of the action against the 
level of risk being addressed but it is never acceptable to 
ignore safety rules or standards simply to get the work 
done. Courts are not impressed by managers who put 
profit considerations ahead of safety requirements.  

    4.9.3       Communication 

 Communications   were covered in depth earlier in the 
chapter and clearly will have significant influence on 
health and safety issues. This will include: 

       poorly communicated procedures that will not be 
understood or followed;  
       poor verbal communications which will be misunder-
stood and will demonstrate a lack of interest by senior 
managers;  
       missing or incorrect signs which may cause accidents 
rather than prevent them;  
       managers who are nervous about face-to-face discus-
sions with the workforce on health and safety issues, 
which will have a negative effect.    

 Managers   and supervisors should plan to have regular 
discussions to learn about the problems faced by employ-
ees and discuss possible solutions. Some meetings, like that 
of the safety committee, are specifically planned for safety 
matters, but this should be reinforced by discussing health 
and safety issues at all routine management meetings. 
Regular one-to-one talks should also take place in the work-
place, preferably to a planned theme or safety topic, to get 
specific messages across and get feedback from employees.  

    4.9.4       Competence 

 Competent   people, who know what they are doing and 
have the necessary skills to do the task correctly and 
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    4.9.1       Management commitment 

 Managers  , particularly senior managers, can give powerful 
messages to the workforce by what they do for health and 
safety. Managers can achieve the level of health and safety 
performance that they demonstrate they want to achieve. 
Employees soon get the negative message if directors 
disregard safety rules and ignore written policies to get 
urgent production to the customer or to avoid personal 
inconvenience. It is what they do that counts not what they 
say. In Chapter 3, managers ’  organizational roles were listed 
showing the ideal level of involvement for senior manag-
ers. Depending on the size and geography of the organiza-
tion, senior managers should be personally involved in: 

       health and safety inspections or audits;  
       meetings of the central health and safety or joint con-
sultation committees;  
       involvement in the investigation of accidents, ill health 
and incidents. The more serious the incident the more 
senior the manager who takes an active part in the 
investigation.     

    4.9.2       Production/service demands 

 Managers   need to balance the demands placed by cus-
tomers with the action required to protect the health 
and safety of their employees. How this is achieved has a 
strong influence on the standards adopted by the organi-
zation. The delivery driver operating to near impossi-
ble delivery schedules and the manager agreeing to the 
strident demands of a large customer regardless of the 
risks to employees involved are typical dilemmas facing 
workers and managers alike. The only way to deal with 
these issues is to be well organized and agree with the 
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safely, will make the organization effective. Competence 
can be bought in through recruitment or consultancy 
but it is often much more effective to develop it among 
employees. It demonstrates commitment to health and 
safety and a sense of security for the workforce. The loy-
alty that it creates in the workforce can be a significant 
benefit to safety standards. Earlier in this chapter, there is 
more detail on how to achieve competence.  

    4.9.5       Employee representation 

 Given   the resources and freedom to fulfil their function 
effectively, enthusiastic, competent employee safety repre-
sentatives can make a major contribution to good health 
and safety standards. They can provide the essential bridge 
between managers and employees. People are more will-
ing to accept the restrictions that some precautions bring 
if they are consulted and feel involved, either directly in 
small workforces or through their safety representatives. 
See Chapter 3 (Section 3.13) for the details.   

4.10       External influences 

 The   role of external organizations is set out in Chapter 
1. Here the influence they can have is briefly discussed, 
including societal expectations, legislation and enforce-
ment, insurance companies, trade unions, economics, 
commercial stakeholders ( Figure 4.10   ). 

    4.10.1       Societal expectations 

 Societal   expectations are not static and tend to rise over 
time, particularly in a wealthy nation like the UK. For exam-
ple, the standards of safety accepted in a motor car 50 years 
ago would be considered to be totally inadequate at the 
beginning of the 21st century. We expect safe, quiet, com-
fortable cars that do not break down and which retain their 
appearance for many thousands of miles. Industry should 
strive to deliver these same high standards for the health 
and safety of employees or service providers. The ques-
tion is whether societal expectations are as great an influ-
ence on workplace safety standards as they are on product 
safety standards. Society can influence standards through: 

       people only working for good employers. This is effec-
tive in times of low unemployment;  
       national and local news media highlighting good and 
bad employment practices;  

➤

➤

       schools teaching good standards of health and safety;  
       the purchase of fashionable and desirable safety 
equipment, such as trendy crash helmets for moun-
tain bikes;  
       buying products only from responsible companies. 
The difficulty of defining what is responsible has been 
partly overcome through ethical investment criteria 
but this is possibly not widely enough understood to 
be a major influence;  
       watching TV and other programmes which improve 
safety knowledge and encourage safe behaviour 
from an early age.     

    4.10.2       Legislation and enforcement 

 Good   comprehensible legislation should have a positive 
effect on health and safety standards. Taken together, leg-
islation and enforcement can affect standards by: 

       providing a level to which every employer has to 
conform;  
       insisting on minimum standards which also enhances 
peoples ’  ability to operate and perform well;  
       providing a tough, visible threat of getting shut down 
or a heavy fine;  
       stifling development by being too prescriptive; for 
example, woodworking machines did not develop 
quickly in the 20th century, partly because the Regula-
tions were so detailed in their requirements that new 
designs were not feasible;  
       providing well presented and easily read guidance for 
specific industries at reasonable cost or free.    

 On   the other hand, a weak enforcement regime can 
have a powerful negative effect on standards.  
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       businesses that are only managed on short-term per-
formance indicators seldom see the advantage of the 
long-term gains that are possible with a happy, safe 
and fit workforce.    

 The   cost of accidents and ill health, in both human 
and financial terms, needs to be visible throughout the 
organization so that all levels of employee are encour-
aged to take preventative measures.  

    4.10.6       Commercial stakeholders 

 A   lot can be done by commercial stakeholders ’  influence 
standards. This includes: 

       insisting on proper arrangements for health and 
safety management at supplier companies before 
they tender for work or contracts;  
       checking on suppliers to see if the workplace stand-
ards are satisfactory;  
       encouraging ethical investments;  
       considering ethical standards as well as financial 
when banks provide funding;  
       providing high-quality information for customers;  
       insisting on high standards to obtain detailed plan-
ning permission (where this is possible);  
       providing low-cost guidance and advice.      

4.11       Sources of reference 

 The   Management of Health and Safety at Work (ACOP) 
L21, HSE Books 2000 ISBN 978 0 7176 2488 1. 

 Successful   Health and Safety Management HSG65, HSE 
Books, 1997 ISBN 978 0 7176 1276 5. 

 Reducing   Error and Infl uencing Behaviour HSG 48, HSE 
Books, 1999, ISBN 978 0 7176 2452 2. 

          Relevant statutory provisions 
 The   Health and Safety at Work etc. Act 1974. 
 The   Management of Health and Safety at Work 

Regulations 1999. 
 The   Health and Safety Information for Employees 

Regulations 1989. 

4.12       Practice NEBOSH questions for 
Chapter 4 

1.   Describe FIVE  components of a positive health and 
safety culture.  
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    4.10.3       Insurance companies 

 Insurance   companies can influence health and safety stand-
ards mainly through financial incentives. Employers ’  liability 
insurance is a legal requirement in the UK and therefore 
all employers have to obtain this type of insurance cover. 
Insurance companies can influence standards through: 

       discounting premiums to those in the safest sectors 
or best individual companies;  
       insisting on risk reduction improvements to remain 
insured. This is not very effective where competition 
for business is fierce;  
       encouraging risk reduction improvements by bun-
dling services into the insurance premium;  
       providing guidance on standards at reasonable cost 
or free.     

    4.10.4       Trade unions 

 Trade   unions can influence standards by: 

       providing training and education for members;  
       providing guidance and advice cheaply or free to 
members;  
       influencing governments to regulate, enhance enforce-
ment activities and provide guidance;  
       influencing employers to provide high standards for 
their members. This is sometimes confused with finan-
cial improvements with health and safety getting a 
lower priority;  
       encouraging members to work for safer employers;  
       helping members to get proper compensation for 
injury and ill health if it is caused through their work.     

    4.10.5       Economics 

 Economics   can play a major role in influencing health and 
safety standards. The following ways are the most common: 

       lack of orders and/or money can cause employers to 
try to ignore health and safety requirements;  
       if employers were really aware of the actual and 
potential cost of accidents and fires, they would be 
more concerned about prevention. The HSE believes 
that the ratio between insured and uninsured costs 
of accidents is between 1:8 and 1:36 (see  The Costs of 
Accidents at Work , HSE Books, HSG96;  
       perversely, when the economy is booming activity 
increases and, particularly in the building industry, 
accidents can sharply increase. The pressures to per-
form and deliver for customers can be safety averse;  
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2.                        (i)      Define  the term  ‘ accident incidence rate ’ .  
(ii)      Outline  how information on accidents could be 
used to promote health and safety in the workplace.     

3.   Outline  the personal factors that might place an indi-
vidual at a greater risk of harm while at work.  

4.                         (i)      Explain , using an example, the meaning of the 
term  ‘ attitude ’ .  
    (ii)      Outline THREE  influences on the attitude towards 
health and safety of employees within an organization.  
     (iii)      Outline  the ways in which employers might moti-
vate their employees to comply with health and safety 
procedures.     

5.                        (i)      Explain  the meaning of the term  ‘ motivation ’ .  
(ii)     Other than lack of motivation,  outline SIX  rea-
sons why employees may fail to comply with safety 
procedures at work.  
(iii)      Outline  ways in which employers may motivate 
their employees to comply with health and safety 
procedures.     

6.                        (i)      Explain  the meaning of the term  ‘ perception ’ .  
(ii)      Outline  the factors relating to the individual that 
may influence a person’s perception of an occupa-
tional risk.  
(iii)      Outline  ways in which employees ’  perceptions of 
hazards in the workplace might be improved.     

7.     With reference to HSG48  ‘ Reducing error and influ-
encing behaviour ’ ,  using  practical examples,  define
the terms  ‘ error ’  and  ‘ violation ’ .  

8.                         (i)      Giving  a practical example,  explain  the meaning 
of the term  ‘ human error ’ .  
(ii)      Outline   individual  ( or personal ) factors that may 
contribute to human errors occurring at work.     

    9.   Describe , using practical examples,  FOUR  types of 
human error that can lead to accidents in the workplace.  

10.                        (i)      Outline  ways of reducing the likelihood of 
human error in the workplace.  
    (ii)      Give FOUR  reasons why the seriousness of a haz-
ard may be underestimated by someone exposed to it.  
(iii)     Outline ways in which managers can motivate 
employees to work safely.     

11.   Outline  the ways in which the health and safety cul-
ture of an organization might be improved.  

12.   Outline  the factors that might cause the safety cul-
ture within an organization to decline.  

13.   Outline  the practical means by which a manager 
could involve employees in the improvement of 
health and safety in the workplace.  

    14.     Following a significant increase in accidents, a health 
and safety campaign is to be launched within an organ-
ization to encourage safer working by employees. 
(i) Outline  how the organization might ensure that 
the nature of the campaign is effectively communi-
cated to, and understood by, employees.  
(ii) Explain  why it is important to use a variety of 
methods to communicate health and safety informa-
tion in the workplace.  
(iii)    Other than poor communications,  describe  the 
organizational factors that could limit the effective-
ness of the campaign.        

15.   Give  reasons why a verbal instruction may not be 
clearly understood by an employee.  

16.     Non-compliance with safety procedures by employ-
ees has been identified as one of the possible causes 
of a serious accident at work.  Outline  reasons why 
the safety procedures may not have been followed.  

17.     A new process was introduced into a workplace. 
Operators, supervisors and managers have received 
information and training on a safe system of work 
associated with the process. 
    (i)      Outline  how provision of  information  and  training
for the employee contributes to controlling and reduc-
ing risks.  
(ii)      Identify FOUR  benefits to an employer of pro-
viding information and training.     

18.   Outline FOUR  advantages  AND FOUR  disadvantages 
of using  ‘ propaganda ’  posters to communicate health 
and safety information to the workforce.  

19.   (i)      Identify FOUR  types of health and safety infor-
mation that might usefully be displayed on a notice 
board within a workplace.  
(ii)      Explain  how the effectiveness of notice boards 
as a means of communicating health and safety infor-
mation to the workforce can be maximized.     

20.   Identify  a range of methods that an employer can 
use to provide health and safety information directly 
to individual employees.  



82

Introduction to health and safety at work

(i) Describe  the factors that should be considered 
when developing an extensive programme of health 
and safety training within an organization.  
(ii)      Outline  the various measures that might be used 
to assess the effectiveness of such training.  
(iii)      Give FOUR  reasons why it is important for an 
employer to keep a record of the training provided to 
each employee.        

    26.   Outline  reasons why an employee might require addi-
tional health and safety training at a later stage of 
employment within an organization.  

27.   Describe TWO  internal  AND TWO  external influences 
on the health and safety culture of an organization.  

28.   Identify   external  influences that may affect health 
and safety management within an organization.    

21.   (i)      Identify  the  TWO  means by which employers 
may provide information to employees in order to 
comply with the Health and Safety Information for 
Employees Regulations 1989.  
(ii)      Outline  the categories of information provided 
to employees by the means identified in (a).     

22.   Explain  how induction training programmes for new 
employees can help to reduce the number of acci-
dents in the workplace.  

23.     A contractor has been engaged to undertake build-
ing maintenance work in a busy warehouse.  Outline
the issues that should be covered in an induction pro-
gramme for the contractor’s employees.  

24.   Outline  the content of an induction training pro-
gramme for new employees designed to reduce the 
risk of accidents.  

25.     An independent audit of an organization has con-
cluded that employees have received insufficient 
health and safety training. 

    Appendix 4.1       List of typical legislation 
requiring health and safety training 

 Legislation 

    1.  Management of Health and Safety at Work 
Regulations

    2.  Regulatory Reform (Fire Safety) Order 2004 
    3.  Provision and Use of Work Equipment Regulations 
    4.  Control of Substances Hazardous to Health Regulations 
    5.  Health and Safety (First Aid) Regulations 
    6.  Health and Safety (Display Screen Equipment) 

Regulations
    7.  Manual Handling Operations Regulations 

    8.  Control of Noise at Work Regulations 
    9.  Personal Protective Equipment at Work Regulations 
   10.  Health and Safety (Safety Signs and Signals) 

Regulations
   11.  Control of Asbestos Regulations 
   12.  Confi ned Spaces Regulations 
   13.  Health and Safety (Consultation with Employees) 

Regulations
   14.  Control of Vibration at Work Regulations. 



83

  5               Risk assessment   

 After   reading this chapter you should be able to: 

    1.     explain the aims and objectives of risk 
assessment  

    2.     identify hazards by means of workplace inspec-
tion and analysis of tasks  

    3.     explain the principles and practice of risk 
assessment.    

5.1       Introduction 

 Risk   assessment is an essential part of the planning 
stage of any health and safety management system. HSE, 
in the publication HSG65 Successful Health and Safety 
Management , states that the aim of the planning process 
is to minimize risks.

      Risk assessment methods are used to 
decide on priorities and to set objectives 
for eliminating hazards and reducing 
risks. Wherever possible, risks are 
eliminated through selection and design 
of facilities, equipment and processes. 
If risks cannot be eliminated, they are 
minimized by the use of physical controls 
or, as a last resort, through systems of 
work and personal protective equipment.          

5.2       Legal aspects of risk 
assessment 

 The   general duties of employers to their employees in sec-
tion 2 of the HSW Act 1974 imply the need for risk assess-
ment. This duty was also extended by section 3 of the Act 
to anybody else affected by activities of the employer  –  
contractors, visitors, customers or members of the public. 
However, the Management of Health and Safety at Work 
Regulations are much more specific concerning the need 
for risk assessment. The following requirements are laid 
down in those Regulations:

      the risk assessment shall be  ‘ suitable 
and sufficient ’  and cover both employees 
and non-employees affected by the 
employer’s undertaking (e.g. contractors, 
members of the public, students, patients, 
customers); every self-employed person 
shall make a  ‘ suitable and sufficient ’  
assessment of the risks to which they or 
those affected by the undertaking may 
be exposed;  

  any risk assessment shall be reviewed 
if there is reason to suspect that it is no 
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       Ionising Radiation Regulations;  
       Control of Asbestos Regulations;  
       the Control of Noise at Work Regulations;  
       Manual Handling Operations Regulations;  
       Health and Safety (Display Screen Equipment) 
Regulations;  
       the Personal Protective Equipment at Work 
Regulations;  
       the Confined Spaces Regulations;  
       Work at Height Regulations;  
       the Regulatory Reform (Fire Safety) Order;  
       the Control of Vibration at Work Regulations;  
       Control of Lead at Work Regulations;  
       Control of Substances Hazardous to Health 
Regulations.    

 A   detailed comparison of the risk assessments required 
for most of these and more specialist Regulations was given 
in the HSE Guide to Risk Assessment Requirements, INDG218.  

➤
➤
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➤
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longer valid or if a significant change has 
taken place;  

  where there are five or more employees, 
the significant findings of the assessment 
shall be recorded and any specially at risk 
group of employees identified. (This does 
not mean that employers with four or 
less employees need not undertake risk 
assessments.)         

 The   term  ‘ suitable and suffi cient ’  is important as it defi nes 
the limits to the risk assessment process. A suitable and 
suffi cient risk assessment should: 

       identify the significant risks and ignore the trivial ones;  
       identify and prioritize the measures required to com-
ply with any relevant statutory provisions;  
       remain appropriate to the nature of the work and 
valid over a reasonable period of time;  
       identify the risk arising from or in connection with 
the work. The level of detail should be proportionate 
to the risk.    

 The   significant findings that should be recorded include 
a detailed statement of   the hazards and risks, the preventa-
tive, protective or control measures in place and any further 
measures required to reduce the risks present ( Figure 5.1   ). 

 When   assessing risks under the Management of 
Health and Safety at Work Regulations, reference to other 
Regulations may be necessary even if there is no specific 
requirement for a risk assessment in those Regulations. 
For example, reference to the legal requirements of the 
Provision and Use of Work Equipment Regulations will be 
necessary when risks from the operation of machinery are 
being considered. However, there is no need to repeat a 
risk assessment if it is already covered by other Regulations 
(e.g. a risk assessment considering personal protective 
equipment is required under the COSHH Regulations so 
there is no need to undertake a separate risk assessment 
under the Personal Protective Equipment Regulations). 

 Apart   from the duty under the Management of Health 
and Safety at Work Regulations to undertake a health and 
safety assessment of the risks to any person (employ-
ees, contractors or members of the public), who may be 
affected by the activities of the organization, the following 
Regulations require a specific risk assessment to be made: 

➤
➤
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Figure 5.1          Reducing the risk  –  fi nding an alternative to fi tting a wall-
mounted boiler.    
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5.3       Forms of risk assessment 

 There   are two basic forms of risk assessment. 
 A   quantitative risk assessment attempts to measure 

the risk by relating the probability of the risk occurring 
to the possible severity of the outcome and then giving 
the risk a numerical value. This method of risk assessment 
is used in situations where a malfunction could be very 
serious (e.g. aircraft design and maintenance or the petro-
chemical industry). 

 The   more common form of risk assessment is the 
qualitative assessment, which is based purely on personal 
judgement and is normally defined as high, medium or low. 
Qualitative risk assessments are usually satisfactory as the 
definition (high, medium or low) is normally used to deter-
mine the time frame in which further action is to be taken. 

 The   term  ‘ generic ’  risk assessment is sometimes used 
and describes a risk assessment which covers similar activ-
ities or work equipment in different departments, sites or 
companies. Such assessments are often produced by spe-
cialist bodies, such as trade associations. If used, they must 
be appropriate to the particular job and they will need to 
be extended to cover additional hazards or risks.  

5.4       Some defi nitions 

 Some   basic defi nitions were introduced in Chapter 1 and 
those relevant to risk assessment are reproduced here. 

 Electricity   is an example of a high hazard as it has the 
potential to kill a person. The risk associated with electric-
ity  –  the likelihood of being killed on coming into contact 
with an electrical device  –  is, hopefully, low.

         5.4.2       Occupational or work-related ill health 

 This   is concerned with those illnesses or physical and 
mental disorders that are either caused or triggered by 
workplace activities. Such conditions may be induced by 
the particular work activity of the individual or by activi-
ties of others in the workplace. The time interval between 
exposure and the onset of the illness may be short (e.g. 
asthma attacks) or long (e.g. deafness or cancer).  

    5.4.3       Accident 

 This   is defined by the HSE as  ‘ any unplanned event that 
results in injury or ill health of people, or damage or loss 
to property, plant, materials or the environment or a loss 
of a business opportunity ’ . Other authorities define an 
accident more narrowly by excluding events that do not 
involve injury or ill health. This book will always use the 
HSE definition ( Figure 5.2   ).  

    5.4.4       Near miss 

 This   is any incident that could have resulted in an acci-
dent. Knowledge of near misses is very important as 
research has shown that, approximately, for every 10  ‘ near 
miss ’  events at a particular location in the workplace, a 
minor accident will occur.  

Figure 5.2          Accident at work.    

 A   hazard is the  potential  of a substance, activity or 
process to cause harm. Hazards take many forms 
including, for example, chemicals, electricity and the 
use of a ladder. A hazard can be ranked relative to 
other hazards or to a possible level of danger. 

 A   risk is the  likelihood  of a substance, activity or 
process to cause harm. Risk (or strictly the level of 
risk) is also linked to the severity of its consequences. 
A risk can be reduced and the hazard controlled by 
good management. 

 It   is very important to distinguish between a haz-
ard and a risk  –  the two terms are often confused and 
activities often called high risk are in fact high hazard. 
There should only be high residual risk where there is 
poor health and safety management and inadequate 
control measures.    

        5.4.1       Hazard and risk 
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 In   Chapter 1, the moral, legal and financial arguments 
for health and safety management were discussed in 
detail. The important distinction between the direct and 
indirect costs of accidents is reiterated here. 

 Any   accident or incidence of ill health will cause both 
direct and indirect costs and incur an insured and an unin-
sured cost. It is important that all of these costs are taken 
into account when the full cost of an accident is calcu-
lated. In a study undertaken by the HSE, it was shown that 
indirect costs or hidden costs could be 36 times greater 
than direct costs of an accident. In other words, the direct 
costs of an accident or disease represent the tip of the ice-
berg when compared with the overall costs ( The Cost of 
Accidents at Work  HSG96). 

Direct   costs  are costs that are directly related to the 
accident. They may be insured (claims on employers ’  and 
public liability insurance, damage to buildings, equipment 
or vehicles) or uninsured (fines, sick pay, damage to prod-
uct, equipment or process). 

Indirect   costs  may be insured (business loss, product 
or process liability) or uninsured (loss of goodwill, extra 
overtime payments, accident investigation time, produc-
tion delays). 

 There   are many reasons for the seriousness of a hazard 
not to be obvious to the person exposed to it. It may be that 
the hazard is not visible (radiation, certain gases and biologi-
cal agents) or have no short-term effect (work-related upper 
limb disorders). The common reasons include lack of atten-
tion, lack of experience, the wearing of PPE, sensory impair-
ment and inadequate information, instruction and training.  

5.6       Accident categories 

 There   are several categories of accident, all of which will 
be dealt with in more detail in later chapters. The principal 
categories are as follows: 

       contact with moving machinery or material being 
machined;  
       struck by moving, flying or falling object;  
       hit by a moving vehicle;  
       struck against something fixed or stationary;  
       injured while handling, lifting or carrying;  
       slips, trips and falls on the same level;  
       falls from a height;  
       trapped by something collapsing;  
       drowned or asphyxiated;  
       exposed to, or in contact with, a harmful substance;  
       exposed to fire;  
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    5.4.5       Dangerous occurrence 

 This   is a  ‘ near miss ’  which could have led to serious injury 
or loss of life. Dangerous occurrences are defined in the 
Reporting of Injuries, Diseases and Dangerous Occurrences 
Regulations 1995 (often known as RIDDOR) and are always 
reportable to the Enforcement Authorities. Examples 
include the collapse of a scaffold or a crane or the failure of 
any passenger-carrying equipment. 

 In   1969, F. E. Bird collected a large quantity of accident 
data and produced a well-known triangle ( Figure 5.3   ). 

 It   can be seen that damage and near miss accidents 
occur much more frequently than injury accidents and 
are, therefore, a good indicator of risks. The study also 
shows that most accidents are predictable and avoidable.   

5.5       The objectives of risk 
assessment 

 The   main objective of risk assessment is to determine the 
measures required by the organization to comply with 
relevant health and safety legislation and, thereby, reduce 
the level of occupational injuries and ill health. The pur-
pose is to help the employer or self-employed person to 
determine the measures required to comply with their 
legal statutory duty under the HSW Act 1974 or its asso-
ciated Regulations. The risk assessment will need to cover 
all those who may be at risk, such as customers, contrac-
tors and members of the public. In the case of shared 
workplaces, an overall risk assessment may be needed in 
partnership with other employers. 

1

10

30

600

Serious or disabling injuries

Minor injuries (first aid injuries)

Damage accidents

Near miss accidents

Figure 5.3          F. E. Bird’s well-known accident triangle.    
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       exposed to an explosion;  
       contact with electricity or an electrical discharge;  
       injured by an animal;  
       physically assaulted by a person;  
       other kind of accident.     

5.7       Health risks 

 Risk   assessment is not only concerned with injuries in the 
workplace but also needs to consider the possibility of 
occupational ill health. Health risks fall into the following 
four categories: 

       chemical (e.g. paint solvents, exhaust fumes);  
       biological (e.g. bacteria, pathogens);  
       physical (e.g. noise, vibrations);  
       psychological (e.g. occupational stress).    

 There   are two possible health effects of occupational 
ill health. 

 They   may be  acute , which means that they occur 
soon after the exposure and are often of short duration, 
although in some cases emergency admission to hospital 
may be required. 

 They   may be  chronic , which means that the health 
effects develop with time. It may take several years for 
the associated disease to develop and the effects may be 
slight (mild asthma) or severe (cancer). 

 Health   risks are discussed in more detail in Chapter 14 
(Section 14.4).  

5.8       The management of risk 
assessment 

 Risk   assessment is part of the planning and implementa-
tion stage of the health and safety management system 
recommended by the HSE in its publication HSG65. All 
aspects of the organization, including health and safety 
management, need to be covered by the risk assessment 
process. This will involve the assessment of risk in areas 
such as maintenance procedures, training programmes 
and supervisory arrangements. A general risk assessment 
of the organization should reveal the significant hazards 
present and the general control measures that are in 
place. Such a risk assessment should be completed first 
and then followed by more specific risk assessments that 
examine individual work activities. 

➤
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 HSE   has produced a free leaflet entitled  Five Steps to 
Risk Assessment  INDG163 ( Figure 5.4   ). It gives practical 
advice on assessing risks and recording the findings and is 
aimed at small- and medium-sized companies in the serv-
ice and manufacturing sectors. The five steps are: 

       look for the hazards  
       decide who might be harmed, and how  
       evaluate the risks and decide whether existing pre-
cautions are adequate or more should be done  
       record the significant findings  
       review the assessment and revise it if necessary.    

 Each   of these steps will be examined in turn in the 
following section. 

 Finally  , it is important that the risk assessment team is 
selected on the basis of its competence to assess risks in 
the particular areas under examination in the organiza-
tion. The Team Leader or Manager should have health and 
safety experience and relevant training in risk assessment. 
It is sensible to involve the appropriate line manager, who 
has responsibility for the area or activity being assessed, as a 
team member. Other members of the team will be selected 
on the basis of their experience, their technical and/or design 
knowledge and any relevant standards or Regulations 
relating to the activity or process. At least one team 
member must have communication and report writing skills. 

➤
➤
➤

➤
➤

Look for the hazards

Step 1

Step 2

Step 3

Step 4

Step 5

Decide who might be harmed, and how

Evaluate the risks and decide whether existing precautions are 
adequate or more should be done

Record the significant findings

Review the assessment and revise it if necessary

Figure 5.4          Five steps to risk assessment.    
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be a necessary check that they are competent to per-
form their particular tasks. However, there may be other 
groups who spend time in or around the workplace. 
These include young workers, trainees, new and expect-
ant mothers, cleaners, contractor and maintenance work-
ers and members of the public. Members of the public will 
include visitors, patients, students or customers as well as 
passers-by. 

 The   risk assessment must include any additional 
controls required due to the vulnerability of any of these 
groups, perhaps caused by inexperience or disability. It 
must also give an indication of the numbers of people 
from the different groups who come into contact with the 
hazard and the frequency of these contacts.  

    5.9.3       Evaluation of risk level 

 During   most risk assessment it will be noted that some 
of the risks posed by the hazard have already been 
addressed or controlled. The purpose of the risk assess-
ment, therefore, is to reduce the remaining risk. This is 
called the residual risk . 

 The   goal of risk assessment is to reduce all residual 
risks to as low a level as reasonably practicable. In a rela-
tively complex workplace, this will take time so that a sys-
tem of ranking risk is required  –  the higher the risk level 
the sooner it must be addressed and controlled. 

 For   most situations, a  qualitative  risk assessment 
will be perfectly adequate. (This is certainly the case for 
NEBOSH Certificate candidates and is suitable for use 
during the practical assessment.) During the risk assess-
ment, a judgement is made as to whether the risk level 
is high, medium or low in terms of the risk of somebody 
being injured. This designation defines a timetable for 
remedial actions to be taken thereby reducing the risk. 
High-risk activities should normally be addressed in days, 
medium risks in weeks and low risks in months or in some 
cases no action will be required. It will usually be neces-
sary for risk assessors to receive some training in risk level 
designation. 

 A    quantitative  risk assessment attempts to quantify 
the risk level in terms of the likelihood of an incident and 
its subsequent severity. Clearly the higher the likelihood 
and severity, the higher the risk will be. The likelihood 
depends on such factors as the control measures in place, 
the frequency of exposure to the hazard and the category 
of person exposed to the hazard. The severity will depend 
on the magnitude of the hazard (voltage, toxicity, etc.). 
HSE suggests in HSG65 a simple 3      �      3 matrix to deter-
mine risk levels.

A positive attitude and commitment to the risk assessment 
task are also important factors. It is likely that team members 
will require some basic training in risk assessment.  

5.9       The risk assessment process 

 The   HSE approach to risk assessment (five steps) will be 
used to discuss the process of risk assessment. It is, how-
ever, easier to divide the process into six elements: 

       hazard identification;  
       persons at risk;  
       evaluation of risk level;  
       risk controls (existing and additional);  
       record of risk assessment findings;  
       monitoring and review.    

 Each   element will be discussed in turn. 

    5.9.1       Hazard identification 

 Hazard   identification is the crucial first step of risk assess-
ment. Only significant hazards, which could result in seri-
ous harm to people, should be identified. Trivial hazards 
should be ignored. 

 A   tour of the area under consideration by the risk assess-
ment team is an essential part of hazard identification as is 
consultation with the relevant section of the workforce. 

 A   review of accident, incident and ill-health records 
will also help with the identification. Other sources of 
information include safety inspection, survey and audit 
reports, job or task analysis reports, manufacturers ’  hand-
books or data sheets and Approved Codes of Practice and 
other forms of guidance. 

 Hazards   will vary from workplace to workplace but 
the checklist in Appendix 5.1 shows the common hazards 
that are significant in many workplaces. Many questions 
in the NEBOSH examinations involve several common 
hazards found in most workplaces. 

 It   is important that unsafe conditions are not con-
fused with hazards, during hazard identification. Unsafe 
conditions should be rectified as soon as possible after 
observation. Examples of unsafe conditions include miss-
ing machine guards, faulty warning systems and oil spill-
age on the workplace floor.  

    5.9.2       Persons at risk 

 Employees   and contractors who work full time at the 
workplace are the most obvious groups at risk and it will 

➤
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Likelihood Severity

Slight 1 Serious 2 Major 3

Low 1 Low 1 Low 2 Medium 3

Medium 2 Low 2 Medium 4 High 6

High 3 Medium 3 High 6 High 9

Likelihood of occurrence
Harm is certain or near certain to occur
Harm will often occur
Harm will seldom occur

Severity of harm
Death or major injury (as defined by
    RIDDOR)

3-day injury or illness (as defined by
    RIDDOR)
All other injuries or illnesses

Likelihood level
High 3

Medium 2
Low 1

Severity level
Major 3

Serious 2

Slight 1

Thus:
 6 – 9 High risk
 3 – 4 Medium risk
 1– 2 Low risk

Risk     Severity     Likelihood

 It   is possible to apply such methods to organiza-
tional risk or to the risk that the management system 
for health and safety will not deliver in the way in which 
it was expected or required. Such risks will add to the 
activity or occupational risk level. In simple terms, poor 
supervision of an activity will increase its overall level of 
risk. A risk management matrix has been developed which 
combines these two risk levels, as shown below.

Occupational risk level

Low Medium High

Organizational
risk level

Low L L M

MMedium L H

High M H Unsatisfactory

L  Low risk M  Medium risk H  High risk

 Whichever   type of risk evaluation method is used, the 
level of risk simply enables a timetable of risk reduction 
to an acceptable and tolerable level to be formulated. The 
legal duty requires that all risks should be reduced to as 
low as is reasonably practicable.  

    5.9.4       Risk control measures 

 The   next stage in the risk assessment is the control of the 
risk. In established workplaces, some control of risk will 
be in place already. The effectiveness of these controls 
needs to be assessed so that an estimate of the residual 
risk may be made. Many hazards have had specific acts, 
Regulations or other recognized standards developed to 
reduce associated risks. Examples of such hazards are fire, 
electricity, lead and asbestos. The relevant legislation and 
any accompanying Approved Codes of Practice or guid-
ance should be consulted first and any recommendations 
implemented. Advice on control measures may also be 
available from trade associations, trade unions or employ-
ers ’  organizations. 

 Where   there are existing preventative measures in 
place, it is important to check that they are working prop-
erly and that everybody affected has a clear understand-
ing of the measures. It may be necessary to strengthen 
existing procedures, for example by the introduction of a 
permit to work system. More details on the principles of 
control are contained in Chapter 6. 

    Hierarchy of risk control 
 When   assessing the adequacy of existing controls or intro-
ducing new controls, a hierarchy of risk controls should 
be considered. The Management of Health and Safety at 
Work Regulations 1999 Schedule 1 specifies the general 
principles of prevention which are set out in the European 
Council Directive. These principles are: 

1.     avoiding risks;  
2.     evaluating the risks which cannot be avoided;  
3.     combating the risks at source;  
4.     adapting the work to the individual, especially as 

regards the design of the workplace, the choice of 
work equipment and the choice of working and pro-
duction methods, with a view, in particular, to alleviat-
ing monotonous work and work at a predetermined 
work rate and to reducing their effects on health;  

5.     adapting to technical progress;  
6.     replacing the dangerous by the non-dangerous or 

the less dangerous;  
7.     developing a coherent overall prevention policy which 

covers technology, organization of work, working 
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 There   are many possible layouts which can be used 
for the risk assessment record. Examples are given in 
Appendices 5.2, 5.3 and 5.4. It should be noted that in 
Appendices 5.3 and 5.4, the initial qualitative risk level at 
the time of the risk assessment is given  –  the residual risk 
level when all the additional controls have been imple-
mented will be  ‘ low ’ . This should mean that an annual 
review will be sufficient. 

 The   written record provides excellent evidence to a 
health and safety inspector of compliance with the law. It 
is also useful evidence if the organization should become 
involved in a civil action. 

 The   record should be accessible to employees and a 
copy kept with the safety manual containing the safety 
policy and arrangements.  

    5.9.6       Monitoring and review 

 As   mentioned earlier, the risk controls should be reviewed 
periodically. This is equally true for the risk assessment as a 
whole. Review and revision may be necessary when condi-
tions change as a result of the introduction of new machin-
ery, processes or hazards. There may be new information on 
hazardous substances or new legislation. There could also 
be changes in the workforce, for example the introduction 
of trainees. The risk assessment needs to be revised only if 
significant changes have taken place since the last assess-
ment was done. An accident or incident or a series of minor 
ones provides a good reason for a review of the risk assess-
ment. This is known as the post-accident risk assessment.  

    5.9.7       Cost – benefit analysis 

 In   recent years, risk assessment has been accompanied by 
a cost – benefit analysis that attempts to evaluate the costs 
and benefits of risk control and reduction. The costs could 
include capital investment, maintenance and training and 
produce benefits such as reduced insurance premiums, 
higher productivity and better product quality. The pay-
back period for most risk reduction projects (other than 
the most simple) has been shown to be between 2 and 
5 years. Although the benefits are often difficult to quan-
tify, cost – benefit analysis does help to justify the level of 
expenditure on a risk reduction project.   

5.10       Special cases 

 There   are several groups of persons who require an addi-
tional risk assessment due to their being more  ‘ at risk ’  than 
other groups. Three such groups will be considered  –  young 

conditions, social relationships and the influence of 
factors relating to the working environment;  

8.     giving collective protective measures priority over 
individual protective measures;  

9.     giving appropriate instruction to employees.    

 These   principles are not exactly a hierarchy but must 
be considered alongside the usual hierarchy of risk con-
trol, which is as follows: 

       elimination;  
       substitution;  
       changing work methods/patterns;  
       reduced or limited time exposure;  
       engineering controls (e.g. isolation, insulation and 
ventilation);  
       good housekeeping;  
       safe systems of work;  
       training and information;  
       personal protective equipment;  
       welfare;  
       monitoring and supervision;  
       review.    

 See   Chapter 6 (Section 6.3) for more information on 
the risk control hierarchy.  

    Prioritization of risk control 
 The   prioritization of the implementation of risk control 
measures will depend on the risk rating (high, medium and 
low) but the timescale in which the measures are intro-
duced will not always follow the ratings. It may be con-
venient to deal with a low-level risk at the same time as a 
high-level risk or before a medium-level risk. It may also be 
that work on a high-risk control system is delayed due to a 
late delivery of an essential component  –  this should not 
halt the overall risk reduction work. It is important to main-
tain a continuous programme of risk improvement rather 
than slavishly following a predetermined priority list.   

    5.9.5       Record of risk assessment findings 

 It   is very useful to keep a written record of the risk assess-
ment even if there are less than five employees in the 
organization. For an assessment to be  ‘ suitable and suffi-
cient ’ , only the significant hazards and conclusions need 
be recorded. The record should also include details of the 
groups of people affected by the hazards and the exist-
ing control measures and their effectiveness. The conclu-
sions should identify any new controls required and a 
review date. The HSE booklet  Five Steps to Risk Assessment
provides a very useful guide and examples of the detail 
required for most risk assessments. 
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persons, expectant and nursing mothers and disabled 
workers. 

    5.10.1       Young persons 

 There   were 21 fatalities of young people at work in 
2002/03 and more recent figures have not shown much 
of an improvement. 

 A   risk assessment involving young people needs to 
consider the particular vulnerability of young persons in 
the workplace. Young workers clearly have a lack of expe-
rience and awareness of risks in the workplace, a tendency 
to be subject to peer pressure and a willingness to work 
hard. Many young workers will be trainees or on unpaid 
work experience. Young people are not fully developed 
and are more vulnerable to physical, biological and chem-
ical hazards than adults. 

 An   amendment to the HSW Act enables trainees on 
government sponsored training schemes to be treated as 
employees as far as health and safety is concerned. The 
Management of Health and Safety at Work Regulations 
defines a young person as anybody under the age of 18 
years and stipulates that a special risk assessment must 
be completed which takes into account their immaturity 
and inexperience. The assessment must be completed 
before the young person starts work. If the young person 
is of school age (16 years or less), the parents or guardian 
of the child should be notified of the outcome of the risk 
assessment and details of any safeguards which will be 
used to protect the health and safety of the child. 

 The   following key elements should be covered by the 
risk assessment: 

       details of the work activity, including any equipment 
or hazardous substances;  
       details of any prohibited equipment or processes;  
       details of health and safety training to be provided;  
       details of supervision arrangements.    

 The   extent of the risks identified in the risk assess-
ment will determine whether employers should restrict 
the work of the people they employ. Except in special cir-
cumstances, young people should not be employed to do 
work which: 

       is beyond their physical or psychological capacity;  
       exposes them to substances chronically harmful to 
human health, for example toxic or carcinogenic sub-
stances, or effects likely to be passed on genetically or 
likely to harm the unborn child;  
       exposes them to radiation;  
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       involves a risk of accidents which they are unlikely to 
recognize because of, for example, their lack of expe-
rience, training or insufficient attention to safety;  
       involves a risk to their health from extreme heat, noise 
or vibration.    

 These   restrictions will not apply in  special circum-
stances  where young people  over  the minimum school 
leaving age are doing work necessary for their training, 
under proper supervision by a competent person, and 
providing the risks are reduced to the lowest level, so far 
as is reasonably practicable. Under no circumstances can 
children of compulsory school age do work involving 
these risks, whether they are employed or under training 
such as work experience. 

 Induction   training is important for young work-
ers and such training should include site rules, restricted 
areas, prohibited machines and processes, fire precau-
tions, emergency procedures, welfare arrangements and 
details of any further training related to their particular 
job. At induction, they should be introduced to their men-
tor and given close supervision, particularly during the 
first few weeks of their employment. 

 If   work-experience trainees are not at school on any 
days during the placement, then they should not work 
more than 8 hours a day or 40 hours a week (Working 
Time Directive). They should also have a 20-minute rest 
within a 4.5-hour working period. 

 A   guide is available to employers who organize site 
visits for young people. The guide ( www.safevisits.org.
uk ) gives practical advice and a checklist that can be used 
during the organization of the visit.  

    5.10.2       Expectant and nursing mothers 

 The   Management of Health and Safety at Work Regulations 
1999 incorporates the Pregnant Workers Directive from 
the EU. If any type of work could present a particular risk 
to expectant or nursing mothers, the risk assessment must 
include an assessment of such risks. Should these risks be 
unavoidable, then the woman’s working conditions or 
hours must be altered to avoid the risks. The alternatives 
for her are to be offered other work or be suspended from 
work on full pay. The woman must notify the employer in 
writing that she is pregnant, or has given birth within the 
previous 6 months and/or is breastfeeding. 

 Pregnant   workers should not be exposed to chemi-
cals, such as pesticides and lead, or to biological hazards, 
such as hepatitis. Female agricultural workers, veterinaries 
or farmers’ wives who are pregnant, should not assist with 
lambing so that any possible contact with ovine chlamy-
dia is avoided. 

➤
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or mobile maintenance staff, should not be at more risk 
than other employees ( Figure 5.5   ). It is important to con-
sider whether the risks of the job can be properly controlled 
by one person. Other considerations in the risk assessment 
include: 

       does the particular workplace present a special risk to 
someone working alone?  
       is there safe egress and exit from the workplace?  
       can all the equipment and substances be safely han-
dled by one person?  
       is violence from others a risk?  
       would women and young persons be specially at risk?  
       is the worker medically fit and suitable for working 
alone?
       are special training and supervision required?  
       has the worker access to first aid?    

 For   details of further precautions for lone workers, see 
Section 6.6 of Chapter 6.   

5.11       Sources of reference 

 Successful   Health and Safety Management HSG65, HSE 
Books, 1997 ISBN 978 0 7176 1276 5. 

 The   Management of Health and Safety at Work (ACOP) 
L21, HSE Books 2000 ISBN 978 0 7176 2488 1. 

 Five   Steps to Risk Assessment (INDG163), HSE Books ISBN 
978 0 7176 6189 3. 
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 Other   work activities that may present a particular 
risk to pregnant women at work are radiography, involv-
ing possible exposure to ionizing radiation, and shop 
work when long periods of standing are required during 
shelf filling or stock-taking operations. 

 Typical   factors which might affect such women are: 

       manual handling;  
       chemical or biological agents;  
       ionizing radiation;  
       passive smoking;  
       lack of rest room facilities;  
       temperature variations;  
       ergonomic issues related to prolonged standing, sit-
ting or the need for awkward body movement;  
       issues associated with the use and wearing of per-
sonal protective equipment;  
       working excessive hours;  
       stress and violence to staff.    

 Detailed   guidance is available in  New and Expectant 
Mothers at Work , HSG122, HSE Books.  

    5.10.3       Workers with a disability 

 Organizations   have been encouraged for many years to 
employ workers with disabilities and to ensure that their 
premises provide suitable access for such people. From a 
health and safety point of view, it is important that work-
ers with a disability are covered by special risk assessments 
so that appropriate controls are in place to protect them. 
For example, employees with a hearing problem will need 
to be warned when the fire alarm sounds or a fork-lift truck 
approaches. Special vibrating signals or flashing lights may 
be used. Similarly workers in wheelchairs will require a clear, 
wheelchair-friendly route to a fire exit and onwards to the 
assembly point. Safe systems of work and welfare facilities 
need to be suitable for any workers with disabilities. 

 The   final stage of the goods and services provisions 
in Part III of the Disability Discrimination Act came into 
force on 1 October 2004. The new duties apply to service 
providers where physical features make access to their 
services impossible or unreasonable for people with a dis-
ability. The Act requires equal opportunities for employ-
ment and access to workplaces to be extended to all 
people with disabilities.  

    5.10.4       Lone workers 

 People   who work alone, like those in small workshops, 
remote areas of a large site, social workers, sales personnel 

➤
➤
➤
➤
➤
➤
➤

➤

➤
➤

Figure 5.5          A lone worker  –  special arrangements are required.    
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 Five   Steps to Risk Assessment  –  Case Studies (HSG183), 
HSE Books ISBN 0 7176 1580 4 (no longer published 
but see HSE website for example risk assessments). 

 Young   People at Work HSG165, HSE Books ISBN 0 7176 
1889 7 (no longer published). 

         Relevant statutory provisions 
 The   Management of Health and Safety at Work 
Regulations 1999    

5.12       Practice NEBOSH questions for 
Chapter 5 

1.                        (i)       Explain , using examples, the meaning of the fol-
lowing terms: 
(a)     hazard  
(b)     risk.     

    (ii)      Outline  the key stages of a general risk assessment.  
    (iii)      Give THREE  reasons why the seriousness of a haz-
ard may not be obvious to someone exposed to it.  
    (iv)      Outline  the logical steps to take in managing risks 
at work.     

2.                      (i) 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.  
(ii)      Outline  the factors that should be considered 
when selecting individuals to assist in carrying out 
risk assessments in the workplace.     

3.     A factory manager intends to introduce 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. 
(i)      Outline  the factors that should be used in car-
rying out the risk assessment,  identifying  the issues 
that would need to be considered at  EACH  stage.  
(ii)      Explain  the criteria that must be met for the 
assessment to be deemed  ‘ suitable and sufficient ’ .  
    (iii)      Identify  the various circumstances that may require 
a review of the risk assessment at a later date.        

4.     In relation to a risk assessment undertaken to comply 
with the Management of Health and Safety at Work 
Regulations 1999: 
(i)      Outline TWO   ‘ significant findings ’  that should be 
recorded.  
(ii)      Identify THREE  groups of workers who might be 
especially at risk.     

5.     With respect to undertaking general risk assessments 
on activities within a workplace: 
                         (i)      Outline  the  FIVE  key stages of the risk assessment 
process,  identifying  the issues that would need to be 
considered at  EACH  stage.  
(ii)      Identify FOUR  items of information from within 
and FOUR  items of information from outside the 
organization that may be useful when assessing the 
activities.  
(iii)      State  the legal requirements for recording work-
place risk assessments.        

6.   (i)      Identify  the  ‘ fi ve ’  steps involved in the assessment 
of risk from workplace activities [as described in HSE’s 
Five Steps to Risk Assessment  (INDG163)].  
(ii)      Explain  the criteria that should be applied to 
help develop an action plan to prioritize the control 
of health and safety risks in the workplace.     

7.   Outline  the hazards that might be encountered in a 
busy hotel kitchen.  

8.   Identify SIX  hazards that might be considered when 
assessing the risk to health and safety of a multi-storey 
car park attendant.  

9.   Outline  the hazards that might be encountered 
by a gardener employed by a local authority parks 
department.  

10.   Outline  the content of a training course for staff who 
are required to assist in carrying out risk assessments.  

11.     An employer has agreed to accept a young person on 
a work experience placement for 1 week.  Outline  the 
factors that the employer should consider prior to the 
placement.  

12.                      (i)      Defi ne  the meaning of the term  ‘ young person ’  
as used in health and safety legislation.  
    (ii)      Outline  the factors to be taken into account when 
undertaking a risk assessment on young persons who 
are to be employed in the workplace.     

13.                     (i)      Identify FOUR   ‘ personal ’  factors that may place 
young persons at a greater risk from workplace 
hazards.  
(ii)      Outline FOUR  measures that could be taken to 
minimize the risks to young persons in the workplace.     

14.   Outline  the factors that may increase risks to preg-
nant employees.  



94

Introduction to health and safety at work

    17.   Outline  the issues to be considered to ensure the 
health and safety of disabled workers in the workplace.  

18.   Identify  the factors to be considered to ensure the 
health and safety of persons who are required to 
work on their own away from the workplace.  

19.   Outline  the issues that should be considered to 
ensure the health and safety of cleaners employed in 
a school out of normal working hours.    

15.                      (i)      Identify  work activities that may present a par-
ticular risk to pregnant women at work, giving an 
example of EACH  type of activity.  
(ii)      Outline  the actions that an employer may take 
when a risk to a new or expectant mother cannot be 
avoided.     

16.     An employee who works on a production line has 
notifi ed her employer that she is pregnant.  Outline
the factors that the employer should consider when 
undertaking a specifi c risk assessment in relation to 
this employee.  
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    Appendix 5.1       Hazard checklist 

 The   following checklist may be helpful.

1.   Equipment/mechanical  
    entanglement
    friction/abrasion  
    cutting
    shearing
    stabbing/puncturing  
    impact  
    crushing
    drawing-in  
    air or high-pressure fluid injection  
    ejection of parts  
    pressure/vacuum  
    display screen equipment  
    hand tools     

     2.      Transport  
    works vehicles  
    mechanical handling  
    people/vehicle interface     

     3.      Access  
    slips, trips and falls  
    falling or moving objects  
    obstruction or projection  
    working at height  
    confined spaces  
    excavations     

     4.      Handling/lifting  
    manual handling  
    mechanical handling     

     5.      Electricity  
    fixed installation  
    portable tools and equipment     

     6.      Chemicals  
    dust/fume/gas
    toxic  
    irritant
    sensitizing
    corrosive  
    carcinogenic  
    nuisance     

     7.      Fire and Explosion  
    flammable materials/gases/liquids  
    explosion
    means of escape/alarms/detection     

     8.      Particles and dust  
    inhalation
    ingestion
    abrasion of skin or eye     

     9.      Radiation  
    ionizing
    non-ionizing

    10.      Biological  
    bacterial  
    viral  
    fungal

    11.      Environmental  
    noise
    vibration  
    light
    humidity  
    ventilation  
    temperature  
    overcrowding     

    12.      The individual  
    individual not suited to work  
    long hours  
    high work rate  
    violence to staff  
    unsafe behaviour of individual  
    stress  
    pregnant/nursing women  
    young people     

13.   Other factors to consider
    poor maintenance  
    lack of supervision  
    lack of training  
    lack of information  
    inadequate instruction  
    unsafe systems             
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    Appendix 5.2       Example of a risk assessment record 

General Health and Safety Risk Assessment    No.

Firm/Company    Department

Contact Name    Nature of Business

Telephone Number

Principal Hazards

   Risks to employees and members of the public could arise due to the following hazards: 

1.     hazardous substances  
2.     electricity  
3.     fi re  
4.     dangerous occurrences or other emergency incidents  
5.                     
6.                       

Persons at Risk
   Employees, contractors, and members of the public. 

Main Legal Requirements

1.     Health and Safety at Work Act 1974  –  sections 2 and 3  
2.     Management of Health and Safety at Work Regulations 1999  
3.     The Noise at Work Regulations 1989  
4.     Common Law Duty of Care  
5.     ?    

Signifi cant Risks

       acute and chronic health problems caused by the use or release of hazardous substances  
       injuries to employees and members of the public due to equipment failure such as electric shock  
       injuries to employees and members of the public from slips, trips and falls  
       injuries to employees and members of the public caused by fi re  
       ?    

➤
➤
➤
➤
➤

Consequences
   Fractures, bruising, smoke inhalation and burns, acute and chronic health problems and death. 

(Continued)
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Existing Control Measures
   Possible examples include: 

1.     All sub-contractors are vetted prior to appointment.  
2.     All hazardous and harmful materials are identifi ed and the risks to people assessed. COSHH assessments are 

provided and the appropriate controls are implemented. Health surveillance is provided as necessary.  
3.     Fire risk assessment has been produced. Fire procedures are in place and all employees are trained to deal with 

fi re emergencies. A carbon dioxide fi re extinguisher is available at every work site.  
4.     A minimum of fl ammable substances are used on the premises, no more than a half day’s supply at a time. Kept 

in fi re resistant store.  
5.     No smoking is allowed on the premises.  
6.     Manual handling is kept to a minimum. Where there is a risk of injury manual handling assessments 

are carried out.  
7.     Method statements are used for complex and/or hazardous jobs and are followed at all times.  
8.     All accidents on or around the site are reported and investigated by management. Any changes found necessary 

are quickly implemented. All accidents, reportable under RIDDOR 1995, are reported to the HSE on form F2508.  
9.     At least 1 qualifi ed First Aider is available during working hours.  

10.     ?    

Residual Risk, i.e. after controls are in place.

Severity  ..................................        Likelihood   ..................................        Residual Risk  ................................ 

Information

   Details of various relevant HSE and trade publications. 

Comments from Line Manager    Comments from the Risk Assessor

Signed ...........................       Date ..................................           Signed ..................................       Date  .................................. 

Review Date

Likelihood Severity

Slight 1 Serious 2 Major 3

Low 1 Low 1 Low 2 Medium 3

Medium 2 Low 2 Medium 4 High 6

High 3 Medium 3 High 6 High 9
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         Name   of Company:       His and Hers Hairdressers                      Date of Assessment: 11 January 2008 
 Name   of Assessor:       A. R. Smith                      Date of Review: 12 July 2008

   Hazards  Persons 
affected 

 Risks  Initial risk 
level 

 Existing controls  Additional 
controls 

 Action by 
whom?

 Action by 
when?

 Done 

   Hairdressing products 
and chemicals 
    Various bleaching and 
cleansing products in 
particular:  
   Lightening (bleach) 
product  
Hydrogen peroxide 
    Oxidative colourants

 Staff and 
customers 

 Eye and/or skin 
irritation
 Possible allergic 
reaction 

 Medium        COSHH assessment completed    
       Non-latex gloves are provided 
for staff when using products    
       Customers are protected with 
single use towels    

       Only non-dusty bleaches used    
       Staff report any allergies at 
induction    

       Store-room and salon well 
ventilated    
       Products stored as per manu-
facturer’s recommendations    
       Staff are specifi cally trained in 
the correct use of products      
       Staff check whether customers 
have allergies to any products    

●

●

●

●

●

●

●

●

●

       Needs to be reviewed    
       Eye baths to be purchased 
for treatment of eye 
splashes

       Repeat allergy checks 
every 3 months and 
records kept    
       Storage in salon kept to 1 
day requirement      

       Refresher training every 3 
months and records kept      
       Records kept of customer 
allergies and simple patch 
tests introduced    

●

●

●

●

●

●

 Manager 
 Owner 

 Manager 

 Manager 

 Manager 

 Staff 
Manager 

 Manager 

 Manager 

 12/2/08 
 12/2/08 

 14/2/08 
then every 3 
months
 18/1/08 

 11/4/08 

 25/4/08 

 8/2/08 
 24/1/08 

 12/2/08 

 16/1/08 

 8/4/08 

 7/5/08 

   Sharp instruments   Staff and 
customers 

 Cuts, grazes and 
blood-borne
infections 

 Medium        All sharp instruments sterilized 
after use    
       Sterilizing liquid changed daily    
       Sharps box available for 
disposable blades    
       First aid box available    

●

●

●

●

       Regular recorded checks 
that sterilization proce-
dures correctly followed    

       Contents of fi rst aid box 
checked weekly    

●

●

 18/1/08 then 
monthly

 18/1/08 then 
weekly 

 18/1/08 

 18/1/08 

   Fire Staff and
customers 

 Smoke inhalation 
and burns 

 Low        Fire risk assessment completed    ●        No fl ammable products 
will be displayed in the 
windows or near heater    

●  Manager  18/1/08  18/1/08 
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   Electricity Staff and
customers 

 Electrical shocks 
and burns. Also a 
risk of fi re 

 Low        Any damaged cables, plugs 
or electrical equipment is 
reported to the manager    
       All portable electrical 
equipment and thermostats 
checked every 6 months by a 
competent person    
       All electrical equipment pur-
chased from a reliable supplier    

       Staff shown how to use and 
store hairdryers, etc. safely and 
isolate electrical supply    

●

●

●

●

       An appropriate fi re extin-
guisher (carbon dioxide) 
should be available    
       Make a visual check of 
electrical equipment, 
cables and sockets every 
month and record fi ndings    
       All internal wiring should 
be checked by a qualifi ed 
electrician    

●

●

●

 Owner 

 Manager 

 25/1/08 

 25/1/08 then 
every month 

 23/1/08 

 25/1/08 

 Owner  25/4/08  3/4/08 

   Standing for long periods   Staff  Back pain and pain 
in neck, shoulders, 
legs and feet  –  
musculoskeletal 
injuries

 Medium        Staff given regular breaks    
       Stools available for staff for use 
while trimming hair    
       Customer chairs are adjustable 
in height    

●

●

●

       Develop a formal rota 
system for breaks    

●  Manager  25/1/08  21/1/08 

   Wet hand work  Staff  Skin sensitization, 
dry skin, dermatitis 

 Medium        Staff are trained to wash and 
dry hands thoroughly between 
hair washes    
       Non-latex gloves are provided 
for staff    
       Moisturizing hand cream is 
provided for staff    

●

●

●

       Ensure that a range of 
glove sizes are available 
for staff    
       Staff will always wear 
gloves for all wet work    

●

●

 Manager 

 Manager 

 25/1/08 

 25/1/08 

 31/1/08 

 1/2/08 

   Slips and trips Staff and
customers 

 Bruising, lacerations 
and possible 
fractures 

 Low        Cut hair is swept up regularly    
       Staff must wear slip-resistant 
footwear    
       No trailing leads on fl oor    
       Any spills are cleaned 
immediately    
       Door mat provided at shop 
entrance    

●

●

●

●

●

       Organize repair of worn 
fl oor covering    

●  Manager  8/2/08  5/2/08 
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     Name   of Company:       Apex Cleaning Company               Date of Assessment: 14 May 2008 
 Name   of Assessor:       T W James               Date of Review:       14 November 2008

   Hazards  Persons 
affected 

 Risks  Initial risk 
level 

 Existing controls  Additional 
controls 

 Action by 
whom?

 Action by 
when?

 Done 

   Machine cleaning of 
fl oors 

 Staff and 
others

 Injury to ankles due 
to incorrect use of 
machinery 

 Low        Machine supplied for the job 
is suitable    
       Machine is maintained 
regularly and examined by a 
competent person    
       Cleaners trained in the safe 
use of the machine    

●

●

●

       Maintenance and inspec-
tions to be documented    

       Training to be 
documented    

●

●

 Manager 

 Manager 

 30/5/08 

 30/5/08 

 21/5/08 

 28/5/08 

   Electrical  Staff  Electric shock and 
burns

 Low        Staff trained in visual 
inspection of plugs, cables 
and switches before use on 
each shift    
       Staff inform manager of any 
defects    

       All portable electrical equip-
ment is regularly tested by a 
competent person    

       Staff trained not to splash 
water near machines or wall 
sockets    

●

●

●

●

       Training to be 
documented    

       Defect forms and a proce-
dure to be developed and 
communicated to staff    
       All electrical equipment 
to be listed and results of 
portable appliance testing 
(PAT) tests recorded    
       Training to be 
documented    

●

●

●

●

 Manager  30/5/08  28/5/08 

 Manager 

 Manager 

 Manager 

 13/6/08 

 20/6/08 

 30/5/08 

 18/6/08 

 18/6/08 

 28/5/08 

   Lone working   Staff  Accident, illness or 
attack by intruder 

 Medium        Staff sign in and out at either 
end of shift with security staff    

       Security staff visit staff 
regularly    
       All staff issued with mobile 
telephone number of manager 
for emergency use    

●

●

●

       Check that staff are aware 
that security staff are 
trained fi rst aiders    
       Check on regularity of 
these visits    
       If manager cannot 
respond, staff to be told to 
ring emergency services    

●

●

●

 Manager 

 Manager 

 Manager 

 22/5/08 

 22/5/08 

 22/5/08 

 20/5/08 

 20/5/08 

 20/5/08 

   Work at height   Staff  Bruising, sprains, 
lacerations and 
fractures 

 Low        Staff issued with long-handled 
equipment for work at high 
level    
       Staff told not to stand on 
chairs or stepladders    

●

●

       Staff to be trained in safe 
system of work for clean-
ing stairways, escalators 
and external windows    

●  Manager  11/6/2008  3/6/08 
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   Contact with bleach 
and other cleaning 
chemicals

 Staff  Skin irritation. 
Possible allergic 
reaction and eye 
injuries from splashes 

 Low        COSHH assessment completed    

       Staff trained in safe use and 
storage of cleaning chemicals    

       Staff induction questionnaire 
includes details of any aller-
gies and skin problems    

       Impervious rubber gloves are 
issued for use with any chemi-
cal cleaners    
       Equipment used with chemi-
cals is regularly serviced and/
or cleaned    

●

●

●

●

●

       COSSH assessment to be 
reviewed    
       Records of the staff 
training to be kept and 
updated    
       Check whether products 
marked  ‘ harmful ’  or  ‘ irri-
tant ’  can be substituted 
with milder alternatives    
       Staff to report any health 
problems    

●

●

●

●

 Manager 

 Manager 

 Manager 

 Staff 

 27/6/08 

 30/5/08 

 20/6/08 

 Ongoing 

 18/6/08 

 28/5/08 

 25/6/08 

   Musculoskeletal 
disorders and injuries 

 Staff  Musculoskeletal 
injuries to the back, 
neck, shoulders, legs 
and feet 

 Medium        Staff trained in correct lifting 
technique    

       Long-handled equipment 
used to prevent stooping    
       Each fl oor is provided with all 
necessary cleaning equipment    
       Staff trained not to overfi ll 
buckets    

●

●

●

●

       Check that staff are not 
lifting heavy objects 
or furniture or unduly 
stretching while cleaning      
       Check whether more 
up-to-date equipment is 
available (long-handled 
wringers and buckets on 
wheels)

●

●

 Manager 

 Manager 

 28/5/08 

 28/5/08 

 26/5/08 

 28/5/08 

   Slips, trips and falls  Staff and 
others

 Bruising, sprains, 
lacerations and 
possible fractures 

 Medium        Warning signs placed on wet 
fl oors    
       Staff use nearest electrical 
socket to reduce trip hazards    
       Staff told to wear slip-resistant 
footwear    
       Wet fl oor work restricted to 
less busy times at client offi ces    
       Client encouraged in a good 
housekeeping policy    

●

●

●

●

●

       Introduce a wet and dry 
mops cleaning system for 
fl oors    

●  Manager  28/5/08  26/5/08 

   Fire Staff and
others

 Smoke inhalation and 
burns

 Low        Staff trained in client’s emer-
gency fi re procedures includ-
ing assembly point    

●        On each fl oor, a carbon 
dioxide fi re extinguisher is 
available for cleaning staff    

●  Manager  6/6/08  2/6/08 



This page intentionally left blank



103

  6                                     Principles of control   

 After   reading this chapter you should be able to  : 

1.     describe the general principles of control and a 
basic hierarchy of risk reduction measures that 
encompass technical, behavioural and procedural 
controls  

2.     describe what factors should be considered when 
developing and implementing a safe system of 
work for general work activities and explain the 
key elements of a safe system applied to the par-
ticular situations of working in confi ned spaces 
and lone working  

3.     explain the role and function of a permit-to-work 
system  

    4.     explain the need for emergency procedures and the 
arrangements for contacting emergency services  

5.     describe the requirements for, and effective provi-
sion of, fi rst aid in the workplace.    

6.1       Introduction 

 The   control of risks is essential to secure and maintain a 
healthy and safe workplace which complies with the rel-
evant legal requirements. Hazard identifi cation and risk 
assessment are covered in Chapter 5 and these together 
with appropriate risk control measures form the core of 
the HSG65  ‘ implementing and planning ’  section of the 
management model. Chapter 1 covers this in more detail. 

 In   industry today safety is controlled through a com-
bination of engineered measures  such as the provision 
of safety protection (e.g. guarding and warning systems), 
and operational measures  in training, safe work prac-
tices, operating procedures and method statements, along 
with management supervision .

 These   measures (collectively) are commonly known 
in health and safety terms as  control measures . Some of 
these more common measures will be explained in more 
detail later. 

 This   chapter concerns the principles that should be 
adopted when deciding on suitable measures to elimi-
nate or control both acute and chronic risks to the health 
and safety of people at work   ( Figure 6.1   ). The principles 
of control can be applied to both health risks and safety 
risks, although health risks have some distinctive features 
that require a special approach. 

 Chapters   9 – 16 deal with specifi c workplace hazards 
and controls, subject by subject. The principles of pre-
vention now enshrined in the Management of Health 
and Safety at Work (MHSW) Regulations need to be used 
jointly with the hierarchy of control methods which give 
the preferred order of approach to risk control. 

 When   risks have been analysed and assessed, deci-
sions can be made about workplace precautions. 

 All   fi nal decisions about risk control methods must 
take into account the relevant legal requirements, which 
establish minimum levels of risk prevention or control. 
Some of the duties imposed by the HSW Act and the 
relevant statutory provisions are  absolute  and must be 
complied with. Many requirements are, however, qualifi ed 
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4.   Adapting the work to the individual

  This involves the design of the workplace, the choice of 
work equipment and the choice of working and pro-
duction methods, with a view, in particular, to alleviat-
ing monotonous work and work at a predetermined 
work rate and to reducing their effect on health.  
       This will involve consulting those who will be 
affected when workplaces, methods of work and safety 
procedures are designed. The control individuals have 
over their work should be increased, and time spent 
working at predetermined speeds and in monotonous 
work should be reduced where it is reasonable to do so.     

5.   Adapting to technical progress
    It is important to take advantage of technological 
and technical progress, which often gives designers 
and employers the chance to improve both safety and 
working methods. With the Internet and other inter-
national information sources available, very wide 
knowledge, going beyond what is happening in 
the UK or Europe, will be expected by the enforcing 
authorities and the courts.     

6.   Replacing the dangerous by the non-dangerous or 
the less dangerous
  This involves substituting, for example, equipment 
or substances with non-hazardous or less hazardous 
substances.     

7.   Developing a coherent overall prevention policy
  This covers technology, organization of work, working 
conditions, social relationships and the infl uence of 
factors relating to the working environment.  
    Health and safety policies should be prepared and 
applied by reference to these principles.     

8.   Giving collective protective measures priority 
over individual protective measures
  This means giving priority to control measures which 
make the workplace safe for everyone working there 
so giving the greatest benefi t, for example removing 
hazardous dust by exhaust ventilation rather than 
providing a fi ltering respirator to an individual worker. 
This is sometimes known as a  ‘ Safe Place ’  approach to 
controlling risks.     

9.   Giving appropriate instruction to employees
  This involves making sure that employees are fully 
aware of company policy, safety procedures, good 
practice, offi cial guidance, any test results and legal 
requirements. This is sometimes known as a  ‘ Safe 
Person ’  approach to controlling risks where the focus 
is on individuals. A properly set-up health and safety 

by the words  so far as is reasonably practicable,  or  so
far as is practicable . These require an assessment of cost, 
along with information about relative costs, effectiveness 
and reliability of different control measures. Further guid-
ance on the meaning of these three expressions is pro-
vided in Chapter 1.  

6.2       Principles of prevention 

 The   MHSW Regulations Schedule 1 specifi es the general 
principles of prevention which are set out in Article 6(2) 
of the European Council Directive 89/391/EEC. For the 
fi rst time the principles have been enshrined directly in 
Regulations which state, at Regulation 4, that  Where an 
employer implements any preventative measures he shall do 
so on the basis of the principles specifi ed in Schedule 1 . These 
principles are: 

1.   Avoiding risks
  This means, for example, trying to stop doing the task 
or using different processes or doing the work in a 
different, safer way.     

2.   Evaluating the risks which cannot be avoided
  This requires a risk assessment to be carried out.     

3.   Combating the risks at source
  This means that risks, such as a dusty work atmos-
phere, are controlled by removing the cause of the 
dust rather than providing special protection; or that 
slippery fl oors are treated or replaced rather than 
putting up a sign.     

Figure 6.1          When controls break down.    
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management system should cover and balance both 
a Safe Place and Safe Person approach.        

6.3       General control measures 

    6.3.1       Hierarchy of control 

 When   assessing the adequacy of existing controls or 
introducing new controls, a hierarchy of control should 
be considered. The principles of prevention in the MHSW 
Regulations 1999 is not a hierarchy but a list of prevention 
principles which must all be considered when controlling 
risks. However, there is a preferred hierarchy of control 

following these principles and those found in HSG65. The 
2006 NEBOSH General Certifi cate syllabus uses basically 
the same hierarchy with a few minor differences. These 
are shown in  Table 6.1    alongside the HSG65 hierarchy of 
risk control principles. 

 The   hierarchy refl ects that risk elimination and risk 
control by the use of physical engineering controls and 
safeguards can be more reliably maintained than those 
which rely solely on people. These concepts are now writ-
ten into the Control of Substances Hazardous to Health 
(COSHH) Regulations and the Management of Health and 
Safety at Work (MHSW) Regulations. 

 Where   a range of control measures are available, it will 
be necessary to weigh up the relative costs of each against 
the degree of control each provides, both in the short and 

 Table 6.1          Hierarchy of control  

   2006 NEBOSH General Certifi cate  HSG65 Summary of Risk Control Principles 

   Avoidance of risks Eliminate risk  by substituting the dangerous by the 
inherently less dangerous, for example: 

●   Use less hazardous substances.  
●    Substitute a type of machine which is better guarded to 

make the same product.  
●   Avoid the use of certain processes.    

   Elimination of hazards or substitution for 
something less hazardous 

   Reducing or limiting the duration of exposure to 
the hazard 

Combat risks  at source by engineering controls and giving 
collective protective measures priority, for example: 

●    Separate the operator from the risk of exposure to a 
known hazardous substance by enclosing the process.  

●    Protect the dangerous parts of a machine by guarding.  
●    Design process machinery and work activities to 

minimize the release of, or to suppress or contain, 
airborne hazards.  

●    Design machinery which is remotely operated and to 
which materials are fed automatically, thus separating 
the operator from danger areas.    

   Isolation/segregation 

   Engineering controls 

   Safe systems of work   Minimize risk by:  

●   designing suitable systems of working  
●    using personal protective clothing and equipment; this 

should only be used as a last resort.    

   Training and information 

   PPE 

   Welfare 

   Monitoring and supervision 
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exposure limits as well as normal workplace exposure lim-
its (WELs) over an 8-hour period (see Chapter 14). Short-
term limits must not be exceeded during the reduced time 
exposure intervals. 

 It   cannot be argued that a short time of exposure to 
a dangerous part of a machine is acceptable. However, it 
is possible to consider short bouts of intensive work with 
rest periods when employees are engaged in heavy labour 
such as manual digging when machines are not permitted 
due to the confi nes of the space or buried services.  

    6.3.4       Isolation/Segregation 

 Controlling   risks by isolating them or segregating people 
and the hazard is an effective control measure and used 
in many instances; for example separating vehicles and 
pedestrians on factory sites, providing separate walkways 
for the public on road repairs, providing warm rooms on 
sites or noise refuges in noisy processes. 

 The   principle of isolation is usually followed with the 
storage of highly fl ammable liquids or gases which are 
put into open, air ventilated compounds away from other 
hazards such as sources of ignition or from people who 
may be at risk from fi re or explosion.  

    6.3.5       Engineering controls 

 This   describes the control of risks by means of engineering 
design rather than a reliance on preventative actions by the 
employee. There are several ways of achieving such controls: 

1.     Control the risks at the source (e.g. the use of more 
effi cient dust fi lters or the purchase of less noisy 
equipment).  

2.     Control the risk of exposure by: 
➤       isolating  the equipment by the use of an enclo-
sure, a barrier or guard;  
➤       insulating  any electrical or temperature hazard;  
➤       ventilating  away any hazardous fumes or gases 
either naturally or by the use of extractor fans and 
hoods ( Figure 6.2   ).        

    6.3.6       Safe systems of work 

 Operating   procedures or safe systems of work are prob-
ably the most common form of control measure used in 
industry today and may be the most economical and, in 
some cases, the only practical way of managing a par-
ticular risk. They should allow for methodical execution 
of tasks. The development of safe operating procedures 
should address the hazards that have been identifi ed in 
the risk assessment. The system of work describes the safe 

long term. Some control measures, such as eliminating a 
risk by choosing a safer alternative substance or machine, 
provide a high degree of control and are reliable. Physical 
safeguards such as guarding a machine or enclosing 
a hazardous process need to be maintained. In making 
decisions about risk control, it will therefore be necessary 
to consider the degree of control and the reliability of the 
control measures along with the costs of both providing 
and maintaining the measure.  

    6.3.2        Avoidance of risks by elimination 
or substitution 

 The best and most effective way of reducing risks is by avoid-
ing a hazard and its associated risks. For example avoid work-
ing at height by installing a permanent working platform 
with stair access; avoid entry into a confi ned space by, for 
example, using a sump pump in a pit which is removed by a 
lanyard for maintenance; eliminate the fi re risks from tar boil-
ers by using bitumen which can be applied cold. 

 Substitution   describes the use of a less hazardous 
form of a substance or process. There are many examples 
of substitution such as the use of water-based rather than 
oil-based paints; the use of asbestos substitutes and the 
use of compressed air as a power source rather than elec-
tricity to reduce both electrical and fi re risks; and the use 
of mechanical excavators instead of hand digging. 

 In   some cases it is possible to change the method of 
working so that risks are reduced. For example use rods 
to clear drains instead of strong chemicals; use a long-
handled water hose brush to clean windows instead of 
ladders. Sometimes the pattern of work can be changed 
so that people can do things in a more natural way, for 
example when placing components for packing consider 
whether people are right- or left-handed; encourage peo-
ple in offi ces to take breaks from computer screens by 
getting up to photocopy, fetch fi les or print documents. 

 Care   must be taken to consider any additional haz-
ards which may be involved and thereby introduce addi-
tional risks, as a result of a substitution.  

    6.3.3       Reduced time exposure 

 This   involves reducing the time during the working day 
that the employee is exposed to the hazard, by giving the 
employee either other work or rest periods. It is normally 
only suitable for the control of health hazards associated 
with, for example, noise, vibration, excessive heat or cold, dis-
play screens and hazardous substances. However, it is impor-
tant to note that for many hazards, there are short-term 
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method of performing the job or activity. A safe system 
of work is a requirement of the Health and Safety at Work 
Act and is dealt with in detail later. 

 If   the risks involved in the task are high or medium, the 
details of the system should be in writing and should be 
communicated to the employee formally in a training ses-
sion. Details of systems for low-risk activities may be con-
veyed verbally. There should be records that the employee 
(or contractor) has been trained or instructed in the safe sys-
tem of work and that they understand it and will abide by it.  

    6.3.7       Training 

 Training   helps people acquire the skills, knowledge and 
attitudes to make them competent in the health and 
safety aspects of their work. There are generally two types 
of safety training: 

       specifi c safety training (or on the job training) which 
aims at tasks where training is needed due to the spe-
cifi c nature of such tasks. This is usually a job for super-
visors, who by virtue of their authority and close daily 
contact, are in a position to convert safety generalities 
to the everyday safe practice procedures that apply to 
individual tasks, machines, tools and processes;  
       planned training, such as general safety training, 
induction training, management training, skill training 
or refresher courses that are planned by the organi-
zation, and relate to managing risk through policy, 
legislative or organizational requirements that are 
common to all employees.    

 Before   any employee can work safely, they must be 
shown safe procedures for completing their tasks. The 
purpose of safety training should be to improve the safety 

➤

➤

awareness of employees and show them how to perform 
their jobs employing acceptable safe behaviour. 

 See   Chapter 4 for more detail on health and safety 
training.  

    6.3.8       Information 

 Organizations   need to ensure that they have effective 
arrangements for identifying and receiving relevant 
health and safety information from outside the organiza-
tion including: 

       ensuring that pertinent health and safety information 
is communicated to all people in the organization 
who need it;  
       ensuring that relevant information is communicated 
to people outside the organization who require it;  
       encouraging feedback and suggestions from employ-
ees on health and safety matters.    

 Anyone   who is affected by what is happening in the 
workplace will need to be given safety information. This 
does not only apply to staff. It can also apply to visitors, 
members of the public and contractors. 

 Information   to be provided for people in a workplace 
include: 

       who is at risk and why;  
       how to carry out specifi c tasks safely;  
       correct operation of equipment;  
       emergency action;  
       accident and hazard reporting procedures;  
       the safety responsibilities of individual people.    

 Information   can be provided in a variety of ways. 
These include safety signs, posters, newsletters, memos, 
emails, personal briefi ngs, meetings, toolbox talks, formal 
training, written safe systems of work and written health 
and safety arrangements. 

 For   more details see Chapters 1, 4 and 9.  

    6.3.9       Safety signs 

 A   summary of the Safety Signs and Signals Regulations 
is given in Chapter 17. All general health and safety signs 
used in the workplace must include a pictorial symbol cat-
egorized by shape, colour and graphic image ( Figure 6.3   ). 

 All   workplaces need to display safety signs of some 
kind but deciding what is required can be confusing. 
Here are the basic requirements for the majority of small 
premises or sites like small construction sites, canteens, 
shops, small workshop units and offi ces. This does not 
cover any signs which food hygiene law may require. 

➤

➤

➤

➤
➤
➤
➤
➤
➤

Figure 6.2          Proper control of gases and vapours in a laboratory.    
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will keep people out of the danger area. Signs are not 
needed where the sign would not reduce the risk or the 
risk is insignifi cant. 

 The   following signs are typical of some of the ones 
most likely to be needed in these premises. Others may be 
necessary, depending on the hazards and risks present. 

(i)     Overhead obstacles, construction site and Prohibition 
notices (       Figures 6.4 and 6.5     )  

(ii)     Wet fl oors    

 These   need to be used wherever a slippery area is not 
cordoned off. Lightweight stands holding double-sided 
signs are readily available ( Figure 6.6   ). 

(iii)     Chemical storage    

 Where   hazardous cleaning chemicals are stored, apart 
from keeping the store locked, a suitable warning notice 
should be posted if it is considered this would help to 
reduce the risk of injury ( Figure 6.7   ). 

(iv)     Fire safety signs    

 The   Regulations apply in relation to general fi re 
precautions. The guidance under the Fire Safety Order 
requires signs to comply with BS5499-4 and 5 and the 
Safety Signs and Signals Regulations. 

 Since   24 December 1998 the older, text-only  ‘ fi re exit ’  
signs should have been supplemented or replaced with 
pictogram signs. Fire safety signs complying with BS5499-4 
and 5 already contain a pictogram and do not require 
changing ( Figure 6.8   ). 

(v)     Fire action signs    

 These   and other fi re safety signs, such as fi re extin-
guisher location signs, will be needed ( Figure 6.9   ). 

(vi)     First aid    

 Signs   showing the location of fi rst-aid facilities will be 
needed. Advice on the action to take in the case of electric 
shock is no longer a legal requirement but is recommended 
( Figure 6.10   ). 

 Most   requirements are covered by the Health and 
Safety (Safety Signs and Signals) Regulations 1996. These 
require signs wherever a risk has not been controlled by 
other means. For example if a wet area of fl oor is cordoned 
off, a warning sign will not be needed, because the barrier 

Prohibition 
A red circular band with diagonal crossbar
on a white background, the symbol within
the circle to be black denoting a safety sign
that indicates that a certain behaviour is
prohibited.

Warning 
A yellow triangle with black border and
symbol within the yellow area denoting a
safety sign that gives warning of a hazard.

Mandatory 
A blue circle with white symbol denoting a
sign that indicates that a specific course of
action must be taken.

Safe condition 
A green oblong or square with symbol or
text in white denoting a safety sign
providing information about safe
conditions.

Fire equipment 
A red oblong or square with symbol in
white denoting a safety sign that indicates
the location of fire-fighting equipment.

Figure 6.3          Colour categories and shapes of signs.    

Overhead load Safety helmet 
must be worn

Safety harness 
must be worn

Not drinkable No access for
pedestrians

Figure 6.4          Examples of warning, mandatory and prohibition signs.    
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(vii)     Gas pipes and LPG cylinder stores    

 LPG   cylinder stores should have the sign shown in 
 Figure 6.11   . 

(viii)     No smoking    

 Areas   substantially enclosed should have the sign 
shown in  Figure 6.12    under smokefree legislation. See 
Chapters 14 and 17 for more details. 

Figure 6.5          Falling object and construction site entrance signs.    

Figure 6.6          Wet fl oor signs.    

Toxic Corrosive

Figure 6.7          Examples of chemical warning signs.    

Fire exit

Figure 6.8          Examples of fi re safety signs.    

Hose reel Fire extinguisher Fire alarm call point

Figure 6.9          Examples of fi re action signs.    

First-aid post First-aid stretcher Eyewash

Figure 6.10          Examples of fi rst-aid signs.    

Figure 6.11          LPG sign.    
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(xi)     Other signs and posters   

●  Health and safety law  –  What you should know 
(there is a legal requirement to display this poster or 
distribute equivalent leafl et).  
● Certifi cate of Employer’s Liability Insurance (there 
is a legal requirement to display this).  
●  Scalds and burns are common in kitchens. A 
poster showing recommended action is advisable, for 
example  ‘ First Aid for Burns ’ .     

(xii)     Sign checklist    

 Existing   signs should be checked to ensure that: 

       they are correct and up to date;  
       they carry the correct warning symbol where 
appropriate;  
       they are relevant to the hazard;  
       they are easily understood;  
       they are suitably located and not obscured;  
       they are clean, durable and weatherproof where 
necessary;  
       illuminated signs have regular lamp checks;  
       they are used when required (e.g.  ‘ Caution wet fl oor ’  
signs);  
       they are obeyed and effective.     

    6.3.10       Personal protective equipment 

 Personal   protective equipment (PPE) should only be used 
as a last resort. There are many reasons for this ( Figure 
6.14   ). The most important limitations are that PPE: 

       only protects the person wearing the equipment, not 
others nearby;  

➤
➤

➤
➤
➤
➤

➤
➤

➤

➤

(ix)     Fragile roofs    

 Signs   should be erected at roof access points and 
at the top of outside walls where ladders may be placed 
( Figure 6.13   ). 

(x)     Obstacles or dangerous locations    

 For   example low head height, tripping hazard, etc.  –  
alternating yellow and black stripes. 

Figure 6.12          Smokefree  –  no-smoking sign.    

Figure 6.13          Fragile roof sign.    

Figure 6.14          PPE used for loading a textile dye vessel.    
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       relies on people wearing the equipment at all times;  
       must be used properly;  
       must be replaced when it no longer offers the correct 
level of protection. This last point is particularly rele-
vant when respiratory protection is used  .    

 The   benefi ts of PPE are: 

       it gives immediate protection to allow a job to con-
tinue while engineering controls are put in place;  
       in an emergency it can be the only practicable way of 
effecting rescue or shutting down plant in hazardous 
atmospheres;  
       it can be used to carry out work in confi ned spaces 
where alternatives are impracticable. But it should 
never be used to allow people to work in dangerous 
atmospheres, which are, for example, enriched with 
oxygen or potentially explosive.    

   See Chapter 14 for more details on PPE.  

    6.3.11       Welfare 

 Welfare   facilities include general workplace ventilation, 
lighting and heating and the provision of drinking water, 
sanitation and washing facilities. There is also a require-
ment to provide eating and rest rooms. Risk control may 
be enhanced by the provision of eye washing and shower 
facilities for use after certain accidents ( Figure 6.15   ). 

 Good   housekeeping is a very cheap and effective 
means of controlling risks. It involves keeping the work-
place clean and tidy at all times and maintaining good stor-
age systems for hazardous substances and other potentially 
dangerous items. The risks most likely to be infl uenced by 
good housekeeping are fi re and slips, trips and falls. 

 See   Chapter 15 for more information on the work 
environment.  

    6.3.12       Monitoring and supervision 

 All   risk control measures, whether they rely on engineered 
or human behavioural controls, must be monitored for 
their effectiveness with supervision to ensure that they 
have been applied correctly. Competent people who have 
a sound knowledge of the equipment or process should 
undertake monitoring. Checklists are useful to ensure that 
no signifi cant factor is forgotten. Any statutory inspec-
tion or insurance company reports should be checked to 
see whether any areas of concern were highlighted and if 
any recommendations were implemented. Details of any 
accidents, illnesses or other incidents will give an indica-
tion on the effectiveness of the risk control measures. Any 

➤
➤
➤

➤

➤

➤

emergency arrangements should be tested during the 
monitoring phase including fi rst-aid provision. 

 It   is crucial that the operator should be monitored to 
ascertain that all relevant procedures have been under-
stood and followed. The operator may also be able to sug-
gest improvements to the equipment or system of work. 
The supervisor is an important source of information dur-
ing the monitoring process. 

 Where   the organization is involved with shift work, 
it is essential that the risk controls are monitored on all 
shifts to ensure the uniformity of application. 

 The   effectiveness and relevance of any training or 
instruction given should be monitored. 

 Periodically   the risk control measures should be 
reviewed. Monitoring and other reports are crucial for 
the review to be useful. Reviews often take place at safety 
committee and/or at management meetings. A serious 
accident or incident should lead to an immediate review 
of the risk control measures in place.   

Figure 6.15          Welfare washing facilities: washbasin large enough for peo-
ple to wash their forearms.    
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       noise levels which are too high, causing deafness and 
conditions such as tinnitus;  
       too much vibration, for example from hand-held tools 
leading to hand – arm vibration syndrome and circula-
tory problems;  
       exposure to ionizing and non-ionizing radiation 
including ultraviolet in the sun’s rays, causing burns, 
sickness and skin cancer;  
       infections ranging from minor sickness to life-
threatening conditions, caused by inhaling or being 
contaminated with microbiological organisms;  
       stress causing mental and physical disorders.    

 Some   illnesses or conditions, such as asthma and 
back pain, have both occupational and non-occupational 

➤

➤

➤

➤

➤

6.4       Controlling health risks 

    6.4.1       Types of health risk 

 The   principles of control for health risks are the same as 
those for safety. However, the nature of health risks can 
make the link between work activities and employee ill 
health less obvious than in the case of injury from an acci-
dent ( Figure 6.16   ). 

 The   COSHH Amendment Regulations 2004 set out 
the principles of good practice for the control of exposure 
(see the following box).          

    Figure 6.17    shows a route map for achieving ade-
quate control. 

 Unlike   safety risks, which can lead to immediate injury, 
the result of daily exposure to health risks may not mani-
fest itself for months, years and, in some cases, decades. 
Irreversible health damage may occur before any symp-
toms are apparent. It is, therefore, essential to develop a 
preventive strategy to identify and control risks before 
anyone is exposed to them. 

 Risks   to health from work activities include: 

       skin contact with irritant substances, leading to der-
matitis, etc.;  
       inhalation of respiratory sensitizers, triggering immune 
responses such as asthma;  
       badly designed workstations requiring awkward body 
postures or repetitive movements, resulting in upper 
limb disorders, repetitive strain injury and other mus-
culoskeletal conditions;  

➤

➤

➤

Figure 6.16          Health risk  –  checking on the contents.    

(a)     Design and operate processes and activities to 
minimize emission, release and spread of sub-
stances hazardous to health.  

(b)     Take into account all relevant routes of exposure  –  
inhalation, skin absorption and ingestion  –  when 
developing control measures.  

(c)     Control exposure by measures that are propor-
tionate to the health risk.  

(d)     Choose the most effective and reliable control 
options which minimize the escape and spread 
of substances hazardous to health.  

(e)     Where adequate control of exposure cannot 
be achieved by other means, provide, in 

combination with other control measures, 
suitable PPE.  

(f)     Check and review regularly all elements of 
control measures for their continuing 
effectiveness.  

(g)     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 minimize the risks.  

(h)     Ensure that the introduction of control measures 
does not increase the overall risk to health and 
safety.     

     Principles   of good practice for the control of exposure to substances hazardous to health  
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causes and it may be diffi cult to establish a defi nite causal 
link with a person’s work activity or their exposure to par-
ticular agents or substances. But, if there is evidence that 
shows the illness or condition is prevalent among the type 
of workers to which the person belongs or among workers 
exposed to similar agents or substances, it is likely that their 
work and exposure has contributed in some way.  

    6.4.2        Assessing exposure and health 
surveillance 

 Some   aspects of health exposure will need input from 
specialist or professional advisers, such as occupational 
health hygienists, nurses and doctors. However, consid-
erable progress can be made by taking straightforward 
measures such as: 

       consulting the workforce on the design of workplaces;  
       talking to manufacturers and suppliers of substances 
and work equipment about minimizing exposure;  
       enclosing machinery to cut down dust, fumes and 
noise;  
       researching the use of less hazardous substances;  
       ensuring that employees are given appropriate infor-
mation and are trained in the safe handling of all 
the substances and materials to which they may be 
exposed.    

➤
➤

➤

➤
➤

 To   assess health risks and to make sure that control 
measures are working properly, it may be necessary, for 
example, to measure the concentration of substances in air 
to make sure that exposures remain within the assigned 
WELs. Sometimes health surveillance of workers who may 
be exposed will be needed. This will enable data to be col-
lected to check control measures and for early detection 
of any adverse changes to health. Health surveillance pro-
cedures available include biological monitoring for bod-
ily uptake of substances, examination for symptoms and 
medical surveillance  –  which may entail clinical examina-
tions and physiological or psychological measurements by 
occupationally qualifi ed registered medical practitioners. 
The procedure chosen should be suitable for the case con-
cerned. Sometimes a method of surveillance is specifi ed 
for a particular substance, for example, in the COSHH ACOP. 
Whenever surveillance is undertaken, a health record has 
to be kept for the person concerned. 

 Health   surveillance should be supervised by a reg-
istered medical practitioner or, where appropriate, it 
should be done by a suitably qualifi ed person (e.g. an 
occupational nurse). In the case of inspections for eas-
ily detectable symptoms like chrome ulceration or early 
signs of dermatitis, health surveillance should be done by 
a suitably trained responsible person. If workers could be 
exposed to substances listed in Schedule 6 of the COSHH 

What substances (products) do you use?

What are the health hazards (see R-phrases on
Safety Data Sheets and/or product label)?

Are you following the principles of good control practice?
Are your controls equivalent to those suggested by COSHH

Essentials? Can you demonstrate your controls are adequate?

Yes NoDon’t know

Maintain current
controls

Seek advice, for example. 
COSHH

Essentials or equivalent

Investigate improvements
(apply COSHH Essentials
guidance or equivalent)

Figure 6.17          Route map for adequate control for SMEs/non-experts. Source: HSE.    
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 It   follows from this that the use of safe systems of 
work is in no way a replacement for other precautions, 
such as good equipment design, safe construction and 
the use of physical safeguards. However, there are many 
situations where these will not give adequate protec-
tion in themselves, and then a carefully thought-out and 
properly implemented safe system of work is especially 
important. The best example is maintenance and repair 
work, which will often involve, as a fi rst-stage, dismantling 
the guard or breaking through the containment, which 
exists for the protection of the ordinary process opera-
tor. In some of these operations, a permit-to-work pro-
cedure will be the most appropriate type of safe system 
of work. 

 The   operations covered may be simple or complex, 
routine or unusual. 

 Whether   the system is verbal or written, and whether 
the operation it covers is simple or complex, routine or unu-
sual, the essential features are forethought and planning  –  
to ensure that all foreseeable hazards are identifi ed and 
controlled. In particular, this will involve scrutiny of: 

       the sequence of operations to be carried out;  
       the equipment, plant, machinery and tools involved;  
       chemicals and other substances to which people 
might be exposed in the course of the work;  
       the people doing the work  –  their skill and 
experience;  
       foreseeable hazards (health, safety, environment), 
whether to the people doing the work or to others 
who might be affected by it;  

➤
➤
➤

➤

➤

Regulations, medical surveillance, under the supervi-
sion of an HSE employment medical adviser or a doctor 
appointed by HSE, is required.   

6.5       Safe systems of work 

    6.5.1       What is a safe system of work? 

 A   safe system of work has been defi ned as:                    

 In   simple terms, a safe system of work is a defi ned 
method for doing a job in a safe way    . It takes account of 
all foreseeable hazards to health and safety and seeks 
to eliminate or minimize these. Safe systems of work are 
normally formal and documented, for example in writ-
ten operating procedures but, in some cases, they may be 
verbal. 

 The   particular importance of safe systems of work 
stems from the recognition that most accidents are caused 
by a combination of factors (plant, substances, lack of train-
ing and/or supervision, etc.). Hence prevention must be 
based on an integral approach and not one which only 
deals with each factor in isolation. The adoption of a safe 
system of work provides this integral approach because an 
effective safe system: 

       is based on looking at the job as a whole;  
       starts from an analysis of all foreseeable hazards, for 
example physical, chemical, health;  
       brings together all the necessary precautions, includ-
ing design, physical precautions, training, monitoring, 
procedures and PPE.    

➤
➤

➤

Figure 6.18          Multi-padlocked hasp for locking off an isolation valve.    

  The integration of personnel, articles and 
substances in a laid out and considered 
method of working which takes proper 
account of the risks to employees and 
others who may be affected, such as 
visitors and contractors, and provides a 
formal framework to ensure that all of 
the steps necessary for safe working have 
been anticipated and implemented.  
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       practical precautions which, when adopted, will elimi-
nate or minimize these hazards (Figure 6.18);  
       the training needs of those who will manage and 
operate under the procedure;  
       monitoring systems to ensure that the defi ned pre-
cautions are implemented effectively.     

    6.5.2       Legal requirements 

 The   HSW Act section 2 requires employers to provide safe 
plant and systems of work. In addition, many Regulations 
made under the Act, such as the Provision and Use of 
Work Equipment Regulations 1998, require information 
and instruction to be provided to employees and others. 
In effect, this is also a more specifi c requirement to pro-
vide safe systems of work. Many of these safe systems, 
information and instructions will need to be in writing. 

 There   is also a need for employers to provide a safe 
system of work to fulfi l their common law duty of care.  

    6.5.3        Assessment of what safe systems 
of work are required 

    Requirement 
 It   is the responsibility of the management in each organi-
zation to ensure that its operations are assessed to deter-
mine where safe systems of work need to be developed. 

 This   assessment must, at the same time, decide the 
most appropriate form for the safe system; that is: 

       Is a written procedure required?  
       Should the operation only be carried out under per-
mit to work?  
       Is an informal system suffi cient?     

    Factors to be considered 
 It   is recognized that each organization must have the 
freedom to devise systems that match the risk potential 
of their operations and which are practicable in their situ-
ation. However, they should take account of the following 
factors in making their decision: 

       types of risk involved in the operation;  
       magnitude of the risk, including consideration of the 
worst foreseeable loss;  
       complexity of the operation;  
       past accident and loss experience;  
       requirements and recommendations of the relevant 
health and safety authorities;  
       the type of documentation needed;  

➤

➤

➤

➤
➤

➤

➤
➤

➤
➤
➤

➤

       resources required to implement the safe system of 
work (including training and monitoring).      

    6.5.4       Development of safe systems 

    (a) Role of competent person 
 The   competent person appointed under the MHSW 
Regulations and/or the CDM Coordinator appointed 
under the CDM 2007 Regulations should assist manag-
ers to draw up guidelines for safe systems of work. This 
will include, where necessary, particularly in construction 
work, method statements. The competent person should 
prepare suitable forms and should advise management 
on the adequacy of the safe systems produced.  

    (b) Role of managers 
 Primarily   management is responsible for providing safe 
systems of work, as they will know the detailed way in 
which the task should be carried out. 

 Management   is responsible to ensure that employees 
are adequately trained in a specifi c safe system of work 
and are competent to carry out the work safely. Managers 
need to provide suffi cient supervision to ensure that the 
system of work is followed and the work is carried out 
safely. The level of supervision will depend on the experi-
ence of the particular employees concerned and the com-
plexity and risks of the task. 

 When   construction work is involved, principal con-
tractors will need to monitor sub-contractors to check 
that they are providing suitable safe systems of work, have 
trained their employees and are carrying out the tasks in 
accordance with the safe systems.  

    (c) Role of employees/consultation 
 Many   people operating a piece of machinery or a manu-
facturing process are in the best position to help with the 
preparation of safe systems of work. Consultation with those 
employees who will be exposed to the risks, either directly or 
through their representatives, is also a legal requirement. The 
importance of discussing the proposed system with those 
who will have to work under it, and those who will have to 
supervise its operation, cannot be emphasized enough. 

 Employees   have a responsibility to follow the safe 
system of work.  

    (d) Analysis 
 The   safe system of work should be based on a thorough 
analysis of the job or operation to be covered by the 
system. The way this analysis is done will depend on the 
nature of the job/operation. 

➤
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       Is the work covered by any existing instructions or 
procedures? If so, to what extent (if any) do these 
need to be modifi ed?  
       Who is to do the work?  
       What are their skills and abilities  –  is any special train-
ing needed?  
       Under whose control and supervision will the work 
be done?  
       Will any special tools, protective clothing or equip-
ment (e.g. breathing apparatus) be needed? Are they 
ready and available for use?  
       Are the people who are to do the work adequately 
trained to use the above?  
       What isolations and locking-off will be needed for the 
work to be done safely?  
       Is a permit to work required for any aspect of the work?  
       Will the work interfere with other activities? Will other 
activities create a hazard to the people doing the 
work?  
       Have other departments been informed about the 
work to be done, where appropriate?  
       How will the people doing the work communicate 
with each other?  
       Have possible emergencies and the action to be 
taken been considered?  
       Should the emergency services be notifi ed?  
       What are the arrangements for handover of the plant/ 
equipment at the end of the work? (For maintenance/
project work, etc.)  
       Do the planned precautions take account of all fore-
seeable hazards?  
       Who needs to be informed about or receive copies of 
the safe system of work?  
       What arrangements will there be to see that the 
agreed system is followed and that it works in 
practice?  
       What mechanism is there to ensure that the safe sys-
tem of work stays relevant and up-to-date?     

    6.5.6       Documentation 

 Safe   systems of work should be properly documented. 
 Wherever   possible, they should be incorporated into 

normal process operating procedures. This is so that: 

       health and safety are seen as an integral part of, and 
not add-on to, normal production procedures;  
       the need for operators and supervisors to refer to 
separate manuals is minimized.    

 Whatever   method is used, all written systems of work 
should be signed by the relevant managers to indicate 
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 If   the operation being considered is a new one involv-
ing high loss potential, the use of formal hazard analysis 
techniques such as hazard and operability (HAZOP) study, 
fault tree analysis (FTA) or failure modes and effects analy-
sis should be considered. 

 However  , where the potential for loss is lower, a more 
simple approach, such as job safety analysis (JSA), will be 
suffi cient. This will involve three key stages: 

       identifi cation of the key steps in the job/operation  – 
what activities will the work involve?  
       analysis and assessment of the risks associated with 
each stage  –  what could go wrong?  
       defi nition of the precautions or controls to be taken  –  
what steps need to be taken to ensure the operation 
proceeds without danger, either to the people doing 
the work, or to anyone else?    

 The   results of this analysis are then used to draw up 
the safe operating procedure or method statement. (See 
Appendix 6.1 for a suitable form.)  

    (e) Introducing controls 
 There   are a variety of controls that can be adopted in safe 
systems of work. They can be split into the following three 
basic categories: 

(i)     Technical  –  these are engineering or process type 
controls which engineer out or contain the hazard 
so that the risks are acceptable. For example exhaust 
ventilation, a machine guard, dust respirator.  

(ii)     Procedural  –  these are ways of doing things to ensure 
that the work is done according to the procedure, 
legislation or cultural requirements of the organiza-
tion. For example a supervisor must be involved, the 
induction course must be taken before the work com-
mences, a particular type of form or a person’s signa-
ture must be obtained before proceeding, the names 
of the workforce must be recorded.  

(iii)     Behavioural  –  these are controls which require a cer-
tain standard of behaviour from individuals or groups 
of individuals. For example no smoking is permitted 
during the task, hard hats must be worn, all lifts are to 
be in tandem between two workers.      

    6.5.5       Preparation of safe systems 

 A   checklist for use in the preparation of safe systems of 
work is set out as follows: 

       What is the work to be done?  
       What are the potential hazards?  
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approval or authorization. Version numbers should be 
included so that it can quickly be verifi ed that the most 
up-to-date version is in use. Records should be kept of 
copies of the documentation, so that all sets are amended 
when updates and other revisions are issued. 

 As   far as possible, systems should be written in a non-
technical style and should specifi cally be designed to be 
as intelligible and user-friendly as possible. It may be nec-
essary to produce simple summary sheets which contain 
all the key points in an easy-to-read format.  

    6.5.7       Communication and training 

 People   doing work or supervising work must be made 
fully aware of the laid-down safe systems that apply. The 
preparation of safe systems will often identify a training 
need that must be met before the system can be imple-
mented effectively. 

 In   addition, people should receive training in how the 
system is to operate. This applies not only to those directly 
involved in doing the work but also to supervisors/man-
agers who are to oversee it. 

 In   particular, the training might include: 

       why a safe system is needed;  
       what is involved in the work;  
       the hazards which have been identifi ed;  
       the precautions which have been decided and, in 
particular 
●      the isolations and locking-off required, and how 
this is to be done  
●    details of the permit-to-work system, if applicable  
     ●      any monitoring (e.g. air testing) which is to be done 
during the work, or before it starts  
●      how to use any necessary PPE  
●    emergency procedures.        

    6.5.8       Monitoring safe systems 

 Safe   systems of work should be monitored to ensure that 
they are effective in practice. This will involve: 

       reviewing and revising the systems themselves, to 
ensure they stay up-to-date;  
       inspecting to identify how fully they are being 
implemented.    

 In   practice, these two things go together, as it is likely 
that a system that is out of date will not be fully imple-
mented by the people who are intended to operate it. 

 All   organizations are responsible for ensuring that 
their safe systems of work are reviewed and revised as 
appropriate. Monitoring of implementation is part of all 
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line managers ’  normal operating responsibilities, and 
should also take place during health and safety audits.   

6.6       Lone workers 

 People   who work by themselves without close or direct 
supervision are found in many work situations. In some 
cases they are the sole occupant of small workshops or 
warehouses; they may work in remote sections of a large 
site; they may work out of normal hours, like cleaners or 
security personnel; they may be working away from their 
main base as installers, or maintenance people; they could 
be people giving a service, like domiciliary care workers, 
drivers and estate agents. 

 There   is no general legal reason why people should 
not work alone but there may be special risks which 
require two or more people to be present, for example, 
during entry into a confi ned space in order to effect a res-
cue. It is important to ensure that a lone worker is not put 
at any higher risk than other workers. This is achieved by 
carrying out a specifi c risk assessment and introducing 
special protection arrangements for their safety. People 
particularly at risk, like young people or women, should 
also be considered. People’s overall health and suitability 
to work alone should be taken into account. 

 Procedures   may include: 

       periodic visits from the supervisor to observe what is 
happening;  
       regular voice contact between the lone worker and 
the supervisor;  
       automatic warning devices to alert others if a specifi c 
signal is not received from the lone worker;  
       other devices to raise the alarm, which are activated 
by the absence of some specifi c action;  
       checks that the lone worker has returned safely home 
or to their base;  
       special arrangements for fi rst aid to deal with minor 
injuries  –  this may include mobile fi rst-aid kits;  
       arrangements for emergencies  –  these should be 
established and employees trained.     

6.7       Permits to work 

    6.7.1       Introduction 

 Safe   systems of work are crucial in work such as the mainte-
nance of chemical plant where the potential risks are high 
and the careful coordination of activities and precautions 
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whatever precautions are outlined in the permit. The per-
mit will also include spaces for: 

       signature certifying that the work is complete;  
       signature confi rming re-acceptance of the plant/
equipment. See Figure 6.19 and Appendix 6.3.     

    6.7.3       Principles 

 Permit   systems must adhere to the following eight 
principles:     

1.     Wherever possible, and especially with routine jobs, 
hazards should be eliminated so that the work can be 
done safely without requiring a permit to work.  

2.     Although the Site Manager may delegate the respon-
sibility for the operation of the permit system, the 
overall responsibility for ensuring safe operation rests 
with him/her.  

3.     The permit must be recognized as the master instruc-
tion which, until it is cancelled, overrides all other 
instructions.  

4.     The permit applies to everyone on site, including 
contractors.  

5.     Information given in a permit must be detailed and 
accurate. It must state: 
(a)     which plant/equipment has been made safe and 
the steps by which this has been achieved;  
(b)     what work may be done;  
(c)     the time at which the permit comes into effect.     

6.     The permit remains in force until the work has been 
completed and the permit is cancelled by the person 
who issued it or by the person nominated by man-
agement to take over the responsibility (e.g. at the 
end of a shift or during absence).  

7.     No work other than that specifi ed is authorized. If it is 
found that the planned work has to be changed, the 
existing permit should be cancelled and a new one 
issued.  

8.     Responsibility for the plant must be clearly defi ned at 
all stages.     

    6.7.4       Work requiring a permit 

 The   nature of permit-to-work procedures will vary in 
their scope depending on the job and the risks involved. 
However, a permit-to-work system is unlikely to be 
needed where, for example: 

(a)     the assessed risks are low and can be controlled 
easily;  

(b)     the system of work is very simple;  

➤
➤

is essential to safe working. In this situation and others of 
similar risk potential, the safe system of work is likely to take 
the form of a permit-to-work procedure. 

 The   permit-to-work procedure is a specialized type 
of safe system of work for ensuring that potentially very 
dangerous work (e.g. entry into process plant and other 
confi ned spaces) is done safely. 

 Although   this procedure has been developed and 
refi ned by the chemical industry, the principles of the per-
mit-to-work procedure are equally applicable to the man-
agement of complex risks in other industries. 

 The   fundamental principle is that certain defi ned 
operations are prohibited without the specifi c permis-
sion of a responsible manager, this permission being only 
granted once stringent checks have been made to ensure 
that all necessary precautions have been taken and that it 
is safe for work to go ahead. 

 The   people doing the work take on responsibility for 
following and maintaining the safeguards set out in the 
permit, which will defi ne the work to be done (no other 
work being permitted) and the timescale in which it must 
be carried out. 

 To   be effective, the permit system requires the train-
ing needs of those involved to be identifi ed and met, and 
that monitoring procedures ensure that the system is 
operating as intended.  

    6.7.2       Permit-to-work procedures 

 The   permit-to-work procedure is a specialized type of safe 
system of work under which certain categories of high risk –
 potential work may only be done with the specifi c permis-
sion of an authorized manager. This permission (in the form 
of the permit to work) will be given only if the laid-down 
precautions are in force and have been checked. 

 The   permit document will typically specify: 

       what work is to be done;  
       the plant/equipment involved, and how it is identifi ed;  
       who is authorized to do the work;  
       the steps which have already been taken to make the 
plant safe;  
       potential hazards which remain, or which may arise as 
the work proceeds;  
       the precautions to be taken against these hazards;  
       for how long the permit is valid;  
       that the equipment is released to those who are to 
carry out the work.    

 In   accepting the permit, the person in charge of doing 
the authorized work normally undertakes to take/maintain 
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Associated Permits (specify type, if none state N/A) On the Job Copy Best Practice Company Ltd
Type: Prefix & Number:

Type: Prefix & Number:

Type: Prefix & Number: GENERAL WORK PERMIT Number GWP 0000
Section 1 ISSUE PLEASE PRINT DETAILS

Permit Receiver/Competent Person in charge of work: Location of work/Equipment to be worked on:

Names of persons detailed to carry out work: Details of work to be done:

Risk Assessment attached? Safety Method Statement or Safe System of Work attached?

Yes No Reference: Yes No N/A Reference:

Section 2 ISOLATION of electrical or mechanical plant, liquid or gas pipeline or other energy source – give details

Item: Lock location & reference: Isolated by: Print name

Attached Isolation Sheet. Yes No Reference: Location of Keys:

Section 3 PREPARATIONS/PRECAUTIONS Tick box Section 3 Continued

Yes No N/A 8. Other Precautions/Control Measures required (specify)

1. Has every source of energy been isolated?

2. Have all isolations been tagged?

3. Have all isolations been tested?

4a. Does the standard of pipeline isolation
      meet minimum Corporate standards?

4b. If not, specify additional precautions

Section 4 PERSONAL PROTECTIVE EQUIPMENT (A.P. tick box)

Site Standard Other (specify):

Plus:

5. Are vessels/pipes free of toxic/flammable,
    gas, dangerous sludge & depressurized?

Safety Goggles 

Hearing protection

6. Are asbestos containing materials present? Respiratory protection

7. Are the risk assessment control measures
    implemented?

Specify type:

Section 5 TIME LIMITS

from hrs on / / to hrs on / /

Operational Period Max 24 hours Non-Operational Period Max 28 days See overleaf for details of time extensions allowed.

Section 6 Authorization Permit Issuer/Authorized Person Section 7 RECEIPT Permit Receiver/Competent Person in charge of work

I certify that it is safe to work in the area/on the equipment detailed in Section1 
above and that all safety measures detailed in Sections 2–4 have 
been carried out/complied with. ALL OTHER PARTS ARE DANGEROUS

I have read, understood and accept the requirements of this permit. 
I will ensure that everyone working under my supervision will strictly follow the 
requirements of this permit. I have checked the isolations.

Print Name: Date: Time: Print Name: Date: Time:

Signed: Signed:

Section 8 SUSPENSION OF GENERAL WORK PERMIT This is an exception and must be signed on the front of the 'on the job' copy.
I certify that the task for which this Permit was issued has now been suspended. We have agreed and implemented a procedure which complies
with the criteria noted in the checklist in Section 13 overleaf.

Signed Permit Receiver/Competent Person in charge of work Signed Authorized Person

Date: Time: Date: Time:

The plant has been re-isolated and the original permit conditions apply

Signed Permit Receiver/Competent Person in charge of work Signed Authorized Person

Date: Time: Date: Time:

Section 9 CLEARANCE Permit Receiver/Competent Person in charge of work Section 10 CANCELLATION Permit Issuer/Authorized Person

I certify that the work for which the permit was issued is now COMPLETED and This permit to work is hereby CANCELLED, all plant is restored to safe operating 
conditions, including the replacement of guards.that all persons at risk have been WITHDRAWN and WARNED that it is 

NO LONGER SAFE to work on the plant specified on this permit and that
GEAR, TOOLS and EQUIPMENT are all CLEAR.

Print Name: Date: Time: Print Name: Date: Time:

Signed: Signed:

GWPFrOTJCDraft7 20/12/2008

Figure 6.19          Permit to work.    
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    Work on high-voltage apparatus (including 
testing)
 Work   on high-voltage apparatus (over about 600       V) is 
potentially high risk. Hazards include: 

       possibly fatal electric shock/burns to the people 
doing the work;  
       electrical fi res/explosions;  
       consequential danger from disruption of power sup-
ply to safety-critical plant and equipment.    

 In   view of the risk, this work must only be done by 
suitably trained and competent people acting under the 
terms of a high-voltage permit.  

    Hot work 
 Hot   work is potentially hazardous as: 

       a source of ignition in any plant in which fl ammable 
materials are handled;  
       a cause of fi res in all processes, regardless of whether 
fl ammable materials are present.    

 Hot   work includes cutting, welding, brazing, solder-
ing and any process involving the application of a naked 
fl ame. Drilling and grinding should also be included 
where a fl ammable atmosphere is potentially present 
( Figure 6.21   ). 

 Hot   work should therefore be done under the terms 
of a hot work permit, the only exception being where hot 
work is done in a designated maintenance area suitable 
for the purpose.   
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(c)     other work being done nearby cannot affect the work 
concerned in say a confi ned space entry, or a welding 
operation.    

 However  , where there are high risks and the system 
of work is complex and other operations may interfere, a 
formal permit to work should be used. 

 The   main types of permit and the work covered by 
each are identifi ed below. Appendix 6.2 illustrates the 
essential elements of a permit-to-work form with support-
ing notes on its operation. 

    General permit 
 The   general permit should be used for work such as: 

       alterations to or overhaul of plant or machinery where 
mechanical, toxic or electrical hazards may arise;  
       work on or near overhead crane tracks;  
       work on pipelines with hazardous contents;  
       repairs to railway tracks, tippers, conveyors;  
       work with asbestos-based materials;  
       work involving ionizing radiation;  
       roof work;  
       excavations to avoid underground services.     

    Confi ned space permit 
 Confi ned   spaces include chambers, tanks (sealed and 
open-top), vessels, furnaces, ducts, sewers, manholes, pits, 
fl ues, excavations, boilers, reactors and ovens. 

 Many   fatal accidents have occurred where inadequate 
precautions were taken before and during work involving 
entry into confi ned spaces ( Figure 6.20   ). The two main haz-
ards are the potential presence of toxic or other danger-
ous substances and the absence of adequate oxygen. In 
addition, there may be mechanical hazards (entanglement 
on agitators), ingress of fl uids, risk of engulfment in a free 
fl owing solid like grain or sugar, and raised temperatures. 
The work to be carried out may itself be especially hazard-
ous when done in a confi ned space, for example cleaning 
using solvents, cutting/welding work. Should the person 
working in a confi ned space get into diffi culties for what-
ever reason, getting help in and getting the individual out 
may prove diffi cult and dangerous. 

 Stringent   preparation, isolation, air testing and other 
precautions are therefore essential and experience shows 
that the use of a confi ned space entry permit is essential 
to confi rm that all the appropriate precautions have been 
taken. 

 The   Confi ned Spaces Regulations 1997 are summa-
rized in Chapter 17. They detail the specifi c controls that 
are necessary when people enter confi ned spaces.  
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Figure 6.20          Entering a confi ned space.    
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    6.7.5       Responsibilities 

 The   effective operation of the permit system requires 
the involvement of many people. The following specifi c 
responsibilities can be identifi ed: 

   ( Note : all appointments, defi nitions of work requiring a 
permit, etc. must be in writing. All the categories of people 
identifi ed below should receive training in the operation of 
the permit system as it affects them.) 

    Site manager 

           has overall responsibility for the operation and man-
agement of the permit system;  
       appoints a senior manager (normally the Chief 
Engineer) to act as a senior authorized person.     

    Senior authorized person 

           is responsible to the Site Manager for the operation 
of the permit system;  
       defi nes the work on the site which requires a permit;  
       ensures that people responsible for this work are 
aware that it must only be done under the terms of a 
valid permit;  

➤

➤

➤

➤
➤

       appoints all necessary authorized persons;  
       appoints a deputy to act in his/her absence.     

    Authorized persons 

           issue permits to competent persons and retain copies;  
       personally inspect the site to ensure that the condi-
tions and proposed precautions are adequate and 
that it is safe for the work to proceed;  
       accompany the competent person to the site to ensure 
that the plant/equipment is correctly identifi ed and 
that the competent person understands the permit;  
       cancel the permit on satisfactory completion of the 
work.     

    Competent persons 

           receive permits from authorized persons;  
       read the permit and make sure they fully understand 
the work to be done and the precautions to be taken;  
       signify their acceptance of the permit by signing both 
copies;  
       comply with the permit and make sure those under 
their supervision similarly understand and implement 
the required precautions;  
       on completion of the work, return the permit to the 
authorized person who issued it;.     

    Operatives 

           read the permit and comply with its requirements, 
under the supervision of the competent person.     

    Specialists 
 A   number of permits require the advice/skills of special-
ists in order to operate effectively. Such specialists may 
include chemists, electrical engineers, health and safety 
advisers and fi re offi cers. Their role may involve: 

       isolations within his/her discipline  –  for example elec-
trical work;  
       using suitable techniques and equipment to moni-
tor the working environment for toxic or fl ammable 
materials, or for lack of oxygen;  
       giving advice to managers on safe methods of working.    

 Specialists   must not assume responsibility for the per-
mit system. This lies with the Site Manager and the senior 
authorized person.  

    Engineers (and others responsible for work 
covered by permits) 

           ensure that permits are raised as required.     
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Figure 6.21          A Hot Work permit is usually essential except in designated 
areas.    
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       discovery of dangerous dusts like asbestos in the 
atmosphere;  
       terrorist threat;  
       large vehicle crashing into the premises;  
       aircraft crash if near a fl ight path;  
       spread of highly infectious disease;  
       severe weather with high winds and fl ooding.    

 For   fi re emergencies, see Chapter 13.  

    6.8.2       Supervisory duties 

 A   member of the site staff should be nominated to super-
vise and co-ordinate all emergency arrangements. This 
person should be in a senior position or at least have 
direct access to a senior manager. Senior members of the 
staff should be appointed as departmental fi re/emergency 
procedure wardens, with deputies for every occasion of 
absence, however, brief. They should ensure that the fol-
lowing precautions are taken: 

       Everyone on site can be alerted to an emergency.  
       Everyone on site knows what signal will be given for 
an emergency and knows what to do.  
       Someone who has been trained in what to do is on 
site and ready to co-ordinate activities.  
       Emergency routes are kept clear, signed and ade-
quately lit.  
     There are arrangements for calling the fi re and rescue 
services and to give them special information about 
high-hazard work, for example, in tunnels or confi ned 
spaces.  
     There is adequate access to the site for the emer-
gency services and this is always kept clear.  
       Suitable arrangements for treating and recovering 
injured people are set up.  
       Someone is posted to the site entrance to receive and 
direct the emergency services.     

    6.8.3       Assembly and roll call 

 Assembly   points should be established for use in the 
event of evacuation. It should be at a position, prefer-
ably undercover, which is unlikely to be affected at the 
time of emergency. In some cases, it may be necessary to 
make mutual arrangements with the client or occupiers of 
nearby premises. 

 In   the case of small sites, a complete list of the names 
of all staff should be maintained so that a roll call can be 
made if evacuation becomes necessary. 

 In   those premises where the number of staff would 
make a single roll call diffi cult, each area warden should 
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    Contractors 
 The   permit system should be applied to contractors in the 
same way as to direct employees. 

 The   contractor must be given adequate informa-
tion and training on the permit system, the restrictions it 
imposes and the precautions it requires.    

       6.8         Emergency planning 
procedures 

    6.8.1       Introduction 

 Most   of this chapter is about the principles of control to 
prevent accidents and ill health. Emergency procedures, 
however, are about control procedures and equipment to 
limit the damage to people and property caused by an inci-
dent. Local fi re and rescue authorities will often be involved 
and are normally prepared to give advice to employers. 

 Under   Regulation 8 of the Management of Health 
and Safety at Work Regulations 1999, procedures must 
be established and set in motion when necessary to deal 
with serious and imminent danger to persons at work. 
Necessary links must be maintained with local authorities, 
particularly with regard to fi rst aid, emergency medical 
care and rescue work ( Figure 6.22   ). 

 Although   fi re is the most common emergency likely 
to be faced, there are many other possibilities, which 
should be considered including: 

       gas explosion;  
       electrical burn or electrocution;  
       escape of toxic gases or fumes;  

➤
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Figure 6.22          Emergency services at work.    
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maintain a list of the names of employees and contractors 
in their area. Roll call lists must be updated regularly.   

       6.9       First aid at work 

    6.9.1       Introduction 

 People   at work can suffer injuries or fall ill. It does not mat-
ter whether the injury or the illness is caused by the work 
they do. What is important is that they receive immediate 
attention and that an ambulance is called in serious cases. 
First aid at work (FAW) covers the arrangements employ-
ers must make to ensure this happens. It can save lives 
and prevent minor injuries becoming major ones.   

 The   Health and Safety (First-Aid) Regulations 1981 
require employers 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. 

 What   is adequate and appropriate will depend on the 
circumstances in a particular workplace. 

 The   minimum fi rst-aid provision on any work site is: 

       a suitably stocked fi rst-aid box;  
       an appointed person to take charge of fi rst-aid 
arrangements.    

 It   is also important to remember that accidents can 
happen at any time. First-aid provision needs to be avail-
able at all times people are at work. 

 Many   small fi rms will only need to make the mini-
mum fi rst-aid provision. However, there are factors which 
might make greater provision necessary. The following 
checklist covers the points that should be considered.  

    6.9.2       Aspects to consider 

 The   risk assessments carried out under the MHSW and 
COSHH Regulations should show whether there are any 

➤
➤

specifi c risks in the workplace. The following should be 
considered: 

       Are there hazardous substances, dangerous tools and 
equipment; dangerous manual handling tasks, electri-
cal shock risks, dangers from neighbours or animals?  
       Are there different levels of risk in parts of the premises 
or site?  
       What is the accident and ill-health record, and type 
and location of incidents?  
     What is the total number of persons likely to be on site?  
       Are there young people, pregnant or nursing mothers 
on site, employees with disabilities or special health 
problems?  
       Are the facilities widely dispersed with several build-
ings or compact in a multi-storey building?  
       What is the pattern of working hours? Does it involve 
night work?  
       Is the site remote from emergency medical services?  
       Do employees travel a lot or work alone?  
       Do any employees work at sites occupied by other 
employers?  
       Are members of the public regularly on site?     

    6.9.3        Impact on fi rst-aid provision if risks are 
signifi cant 

 First  -aiders may need to be appointed if risks are signifi cant. 
 This   will involve a number of factors which must be 

considered, including: 

       training for fi rst aiders;  
       additional fi rst-aid equipment and the contents of 
the fi rst-aid box;  
       siting of fi rst-aid equipment to meet the various 
demands in the premises. For example provision 
of equipment in each building or on several fl oors; 
There needs to be fi rst-aid provision at all times dur-
ing working hours;  
       informing local medical services of the site and its risks;  
       any special arrangements that may be needed with 
the local emergency services.    

 Any   fi rst-aid room provided under these Regulations 
must be easily accessible to stretchers and to other equip-
ment needed to convey patients to and from the room. 
They must be sign posted according to the Safety Signs 
and Signals Regulations (Figure 6.23). 

 If   employees travel away from the site, the employer 
needs to consider: 

       issuing personal fi rst-aid kits and providing training;  
       issuing mobile phones to employees;  

➤

➤

➤

➤
➤

➤

➤

➤
➤
➤

➤

➤
➤

➤

➤
➤

➤
➤Figure 6.23          (Left) First-aid and stretcher sign; (Right) First-aid sign.    
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    6.9.5       Appointed persons 

 An   appointed person is someone who is appointed by 
management to: 

       take charge when someone is injured or falls ill. This 
includes calling an ambulance if required;  
       look after the fi rst-aid equipment, for example keep-
ing the fi rst-aid box replenished;  
       keeping records of treatment given.    

 Appointed   persons should never attempt to give fi rst 
aid for which they are not competent. Short emergency 
fi rst-aid training courses are available. Remember that an 
appointed person should be available at all times when 
people are at work on site  –  this may mean appointing 
more than one. The training should be repeated every 
3 years to keep up-to-date.  

    6.9.6       A fi rst aider 

 A   fi rst aider is someone who has undergone an HSE-
approved training course in administering FAW and holds a 
current FAW certifi cate. Lists of local training organizations are 
available from the local environmental offi cer or HSE offi ces. 
The training should be repeated every 3 years to maintain 
a valid certifi cate and keep the fi rst aider up-to-date. 

 It   is not possible to give hard and fast rules on when 
or how many fi rst aiders or appointed persons might be 
needed. This will depend on the circumstances of each par-
ticular organization or work site.  Table 6.3    offers sugges-
tions on how many fi rst aiders or appointed persons might 
be needed in relation to categories of risk and number of 
employees. The details in the table are suggestions only; they 
are not defi nitive, nor are they a legal requirement. 

Employees   must be informed of the fi rst-aid 
arrangements . Putting up notices telling staff who and 
where the fi rst aiders or appointed persons are and where 
the fi rst-aid box is will usually be enough. Special arrange-
ments will be needed for employees with reading or lan-
guage diffi culties. 

 To   ensure cover at all times when people are at 
work and where there are special circumstances, such as 
remoteness from emergency medical services, shift work 
or sites with several separate buildings, there may need to 
be more fi rst-aid personnel than set out in  Table 6.3 .  

    6.9.7        Implementation of changes to fi rst-aid 
training and approval arrangements 

 HSE   recently conducted a consultation exercise on draft 
guidance for employers and fi rst-aid training providers to 

➤

➤

➤

       making arrangements with employers on other 
sites.    

 Although   there are no legal responsibilities for non-
employees, the HSE strongly recommends that they are 
included in any fi rst-aid provision.  

    6.9.4       Contents of the fi rst-aid box 

 There   is no standard list of items to put in a fi rst-aid box. 
It depends on what the employer assesses the needs to 
be. Where there is no special risk in the workplace, a mini-
mum stock of fi rst-aid items is listed (see  Table 6.2   ). 

 Tablets   or medicines should not be kept in the 
fi rst-aid box.  Table 6.2  shows a suggested contents list 
only; equivalent but different items will be considered 
acceptable.  

➤

 Table 6.2          Contents of fi rst-aid box  –  low risk  

   Stock for up to 50 persons: 

   A leafl et giving general guidance on fi rst aid, for 
example HSE leafl et  Basic advice on fi rst aid at work . 

● Medical adhesive plasters     40 

● Sterile eye pads     4 

●  Individually wrapped triangular 
bandages

 6 

● Safety pins     6 

●  Individually wrapped: medium sterile 
unmedicated wound dressings    

 8 

●  Individually wrapped: large sterile 
unmedicated wound dressings    

 4 

● Individually wrapped wipes     10 

● Paramedic shears     1 

● Pairs of latex gloves     2 

●  Sterile eyewash if no clean running water     2 
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support changes to fi rst-aid training and approval arrange-
ments. In June 2008, the HSE set a date for implementing 
the changes and identify the guidance that will be put in 
place to support employers and training providers. 

 HSE   intends to introduce the changes to fi rst-aid train-
ing courses from  1 October 2009  so employer duty hold-
ers will need to implement them from this date. Guidance 
on the changes to approval arrangements will be available 
for fi rst-aid training providers at an earlier date to enable 
them to prepare for the new training course structure. 

 Detailed   guidance for employers will be available as a 
revision of the current document produced by HSE:  First Aid 
at Work  –  The Health and Safety (First-Aid) Regulations 1981  –  
Approved Code of Practice and Guidance (L74) . Within this, it 
is only the guidance that is being revised  –  the Regulations 
and Approved Code of Practice will remain the same. HSE 
also intends to revise its guidance for small- and medium-
sized enterprises in  First Aid at Work  –  Your Questions 
Answered (INDG214) . Both publications will be available for 
1 October 2009. 

 Table 6.3          Number of fi rst-aid personnel  

   Category of risk  Numbers employed 
at any location 

 Suggested number of fi rst-aid 
personnel

Lower risk

   For example shops and offi ces, libraries  Fewer than 50  At least one appointed person 

 50 – 100 
 More than 100 

 At least one fi rst aider 
 One additional fi rst aider for every 
100 employees 

Medium risk

   For example light engineering and 
assembly work, food processing, 
warehousing 

 Fewer than 20  At least one appointed person 

 20 – 100 
 More than 100 

 At least one fi rst aider for every 
50 employed (or part thereof ) 
 One additional fi rst aider for every 
100 employees 

Higher risk

   For example most construction, 
slaughterhouses, chemical manufacture, 
extensive work with dangerous machinery 
or sharp instruments 

 Fewer than 5  At least one appointed person 

 5 – 50 
 More than 50 

 At least one fi rst aider 
 One additional fi rst aider for every 
50 employees 

Source : HSE.  
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       6.11       Practice NEBOSH Questions for 
Chapter 6 

1.     With respect to the management of risk within the 
workplace: 
(i)      Explain  the meaning of the term  ‘ hierarchy of 
control ’ .  
(ii)      Outline , with examples, the standard hierarchy 
that should be applied with respect to controlling 
health and safety risks in the workplace.        

2.   Outline  the possible effects on health and safety of 
poor standards of housekeeping in the workplace.  

3.   Name  and  describe FOUR  classes of safety sign pre-
scribed by the Health and Safety (Safety Signs and 
Signals) Regulations 1996.  

 Employers   will not be required to retrain all their fi rst 
aiders as soon as the implementation date is reached. First 
aiders with a valid FAW certifi cate will only enter the new 
arrangements when their certifi cate expires. This means 
that it will take 3 years post implementation before all fi rst 
aiders in the workplace are captured within the new train-
ing structure. 

 Detailed guidance for fi rst-aid training organizations 
is available on the HSE Web site: First-aid training and 
qualifi cations for the purposes of the Health and Safety 
(First-Aid) Regulations 1981, www.hse.gov.uk/pubns/
web41.pdf. 

 The   intention is that in future, employers will be able 
to send suitable employees on either a 6-hour (mini-
mum) emergency fi rst aid at work (EFAW) or an 18-hour 
(minimum) FAW course, based on the fi ndings of their 
fi rst-aid needs assessment (see  Figure 6.24   ). After 3 years, 
fi rst aiders will need to complete another course (either 
a 6-hour EFAW or 12-hour FAW requalifi cation course, 
as appropriate) to obtain a new certifi cate. Within any 
3-year certifi cation period, fi rst aiders should complete 
two annual refresher courses, covering basic life support/ 
skills updates, that will each last for at least 3 hours.   

       6.10       Sources of reference 

 Successful   Health and Safety Management HSG65, HSE 
Books 1997 ISBN 978 0 7176 1276 5. 

 The   Management of Health and Safety at Work Regulations 
1999 L21, HSE Books 2000 ISBN 978 0 7176 2488 1. 

 First   Aid at Work, The Health and Safety (First-Aid) 
Regulations 1981 L74 HSE Books 1997 ISBN 978 0 
7176 1050 1. (To be revised in October 2009.) 

 Safe   work in confi ned spaces. Confi ned Spaces Regulations 
1997 L101 HSE Books 1997 ISBN 978 0 7176 1405 9. 

 Safety   Signs and Signals (L64) HSE Books 1996 ISBN 978 0 
7176 0870 6. 

    Relevant statutory provisions 

 The   Management of Health and Safety at Work Regulations 
1999. 

 The   Health and Safety at Work etc. Act 1974  –  section 2. 
 The   Personal Protective Equipment at Work Regulations 

1992. 
 Health   and Safety (First Aid) Regulations 1981. 
 Confi ned   Spaces Regulations 1997. 
 The   Health and Safety (Safety Signs and Signals) 

Regulations 1996.    

First-aid needs assessment

Year 0

Year 1

Year 2

Year 3

Emergency first aid
at work (EFAW)

(6 hours)
Certificate valid

for 3 years

First-aid at work (FAW)
(18 hours)

Certificate valid
for 3 years

Basic skills update
(3 hours)

Basic skills update
(3 hours)

EFAW
(6 hours – same
course as year 0)
Certificate valid for

3 years

FAW requalification
(12 hours)

Certificate valid
for 3 years

Figure 6.24          Flow chart showing courses to be completed over a 3-year 
certifi cation period for EFAW and FAW. The dotted line indicates the 
route to be taken in subsequent years after completion of the relevant 
course at year 3.    
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4.   State  the shape and colour, AND give a relevant 
example, of each of the following types of safety sign: 
(i)     prohibition  
(ii)     warning  
(iii)     mandatory  
(iv)     emergency escape or fi rst aid.        

5.   Explain  why personal protective equipment (PPE) 
should be considered as a last resort in the control of 
occupational health hazards.  

6.   (i)     Explain  the meaning of the term  ‘ safe system of 
work ’ .  
(ii)      Describe  the enforcement action that could be 
taken by an enforcing authority when a safe system 
of work has not been implemented.     

7.   Outline  the factors that should be considered when 
developing a safe system of work.  

8.   Identify EIGHT  sources of information that might 
usefully be consulted when developing a safe system 
of work.  

     9.     In relation to a safe system of work,  outline  the fac-
tors that might infl uence the choice of risk control 
measures.  

10.   Outline  the reasons why employees might fail to 
comply with safety procedures at work.  

11.     Due to an increase in knife related accidents among 
hotel kitchen staff who use the sharp tools in the 
preparation of food for the restaurant, a safe system 
of work is to be developed to minimize the risk of 
injury to this group of employees. 
(i)      Identify  the legal requirements under which the 
employer must provide a safe system of work.  
(ii)      Describe  the issues to be addressed when devel-
oping the safe system of work for the hotel kitchen 
staff who use the knives as part of their work.  
(iii)      Outline  the ways in which the employer could 
motivate the hotel kitchen staff to follow the safe sys-
tem of work.        

12.                     (i)      Defi ne  the term  ‘ permit-to-work system ’ .  
(ii)      Outline THREE  types of work situation that may 
require a permit-to-work system, giving reasons in 
EACH case for the requirement.  
    (iii)      Outline  the specifi c details that should be included 
in a permit-to-work for entry into a confi ned space.     

13.                     (i)      Identify TWO  specifi c work activities for which a 
permit-to-work system might be needed.  
(ii)      Outline  the key elements of a permit-to-work 
system.     

14.   Outline  the issues to be addressed in a training ses-
sion on the operation of a permit-to-work system.  

15.     With reference to the Confi ned Space Regulations 
1997: 
(i)      Defi ne  the meaning of  ‘ confi ned space ’ , giving 
TWO  workplace examples.  
(ii)      Outline  specifi c hazards associated with working 
in confi ned spaces.  
(iii)      Identify FOUR   ‘ specifi ed risks ’  that may arise 
from work in a confi ned space.        

16.   Outline  the precautions that should be taken in order 
to ensure the safety of employees undertaking main-
tenance work in an underground storage vessel.  

17.   Outline  the factors that should be considered when 
preparing a procedure to deal with a workplace 
emergency.  

18.   (i)      Identify FOUR  types of emergency procedure 
that an organization might need to have in place.  
(ii)      Explain  why visitors to a workplace should be 
informed of the emergency procedures.     

19.             (i)     Identify THREE  types of emergency in the 
workplace for which employees may need to be 
evacuated.  
(ii)      Explain  why it is important to develop workplace 
procedures to enable the safe evacuation of employ-
ees during an emergency.     

20.     A car maintenance workshop located adjacent to 
a river was fl ooded. Repairs were needed to struc-
tural steelwork, garage pits and basements, electrical 
equipment and fl ammable stores. 
(i)     Identify FOUR  emergencies that may occur dur-
ing the repairs.  
(ii)      Outline  why emergency procedures are needed.  
(iii)      Identify FOUR  types of permit that may be 
required to undertake the repairs  AND outline  a rele-
vant task that requires  EACH  of the specifi ed permits.     

21.   (i)      Identify  the TWO main functions of fi rst-aid 
treatment.  
(ii)      Outline  the factors to consider when making an 
assessment of fi rst-aid provision in a workplace.       
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    Appendix 6.1       Job safety analysis form 

JOB SAFETY ANALYSIS

   Job  Date 

   Department  Carried out by 

   Description of job 

   Legal requirements and guidance 

   Task steps  Hazards  Consequence  Severity  Risk C  �  S  Controls 

   Safe system of work 

   Job Instruction 

   Training requirements 

   Review date 
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    Appendix 6.2       Essential elements of a permit-to-work form 

   2. Should have any reference to other relevant 
permits or isolation certifi cates. 

 1 Permit Title  2 Permit Number 

 3 Job Title 

 4 Plant identifi cation 

   5. Description of work to be done and its 
limitations. 

 5 Description of Work 

   6. Hazard identifi cation including residual 
hazards and hazards introduced by the work. 

 6 Hazard Identifi cation 

   7. Precautions necessary  –  person(s) who carry 
out precautions, e.g. isolations, should sign that 
precautions have been taken. 

 7 Precautions necessary
.......................................................
.......................................................
........................... 

 7 Signatures
…………………………
…………………………
…………………………

   8. Protective equipment needed for the task.  8 Protective Equipment 

   9. Authorization signature confi rming that 
isolations have been made and precautions taken, 
except where these can only be taken during the 
work. Date and time duration of permit. 

 9 Authorization 

   10. Acceptance signature confi rming 
understanding of work to be done, hazards 
involved and precautions required. Also 
confi rming permit information has been 
explained to all workers involved. 

 10 Acceptance 

   11. Extension/Shift handover signature confi rming 
checks have been made that plant remains safe 
to be worked on, and new acceptance/workers 
made fully aware of hazards/precautions. New time 
expiry given. 

 11 Extension/Shift handover 

   12. Hand back signed by acceptor certifying 
work completed. Signed by issuer certifying work 
completed and plant ready for testing and 
re-commissioning. 

 12 Hand back 

   13. Cancellation certifying work tested and plant 
satisfactorily recommissioned. 

 13 Cancellation 

Source : HSE.  
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    Appendix 6.3       Asbestos examples of safe 
systems of work 

    Standards required 
 All   work involving asbestos in any form will be carried out in 
accordance with the current Control of Asbestos Regulations 
and Approved Code of Practice. Any asbestos removal 
must be done in accordance with the Asbestos Licensing 
Regulations. The use of new asbestos containing materials is 
prohibited.  

    Planning procedures 
 All   work will be tendered for or negotiated in accordance 
with the approved standards. 

 The   Contracts Manager will ascertain at an early 
stage whether asbestos in any form is likely to be present 
or used on the site. If details provided by the client are 
inconclusive, then an occupational hygiene specialist will 
be asked to take and analyse samples. 

 Method   statements will be prepared by the Contracts 
Manager in conjunction with an occupational hygiene 
specialist, and, where necessary, a licensed asbestos 
removal contractor will be selected to carry out the work. 

 The   Contracts Manager will ensure that any require-
ment to give notice of the work to the Health and Safety 
Executive is complied with. 

 Where   any work involving asbestos materials not 
subject to the licensing requirements is to be carried out 
by employees, the working methods, precautions, safety 
equipment, protective clothing, special tools, etc. will be 
arranged by the Contracts Manager.  

    Supervision 
 Before   work starts, all information on working methods 
and precautions agreed will be issued to site supervision 
by the Contracts Manager in conjunction with the Safety 
Adviser/Offi cer. 

 The   Site Supervisor in conjunction with management 
will ensure that the licensed contractor contracted to carry 
out the removal work has set up operations in accordance 
with the agreed method statement and that the precau-
tions required are fully maintained throughout the opera-
tion so that others not involved are not exposed to risk. 

 Where   necessary, smoke testing of the enclosure and 
monitoring of airborne asbestos fi bre concentrations out-
side the removal enclosure will be carried out by an occu-
pational hygiene specialist. 

 The   Site Supervisor will ensure that when removal 
operations have been completed, no unauthorized person 

enters the asbestos removal area until clearance samples 
have been taken by an occupational hygiene specialist 
and confi rmation received that the results are satisfactory. 

 Where   employees are required to use or handle 
materials containing asbestos not subject to the Licensing 
Regulations, the Site Supervisor will ensure that the 
appropriate safety equipment and protective clothing is 
provided and that the agreed safe working procedures 
are understood by employees and complied with. 

 All   warning labels will be left in place on any asbestos 
materials used on site.  

    Examples 

 1  . Painting undamaged asbestos insulating boards 

Description  
 This   task guidance sheet can be used where undam-

aged asbestos insulating boards need to be painted. This 
may be to protect them, or for aesthetic reasons. 

 It   is not appropriate where the material is damaged. 
Use a specialist contractor licensed by HSE. 

Carry   out this work only if you are properly 
trained.

PPE

       disposable overalls fi tted with a hood;  
       boots without laces (laced boots can be diffi cult to 
decontaminate);  
       disposable particulate respirator (FF P3).    

Equipment  

       500 gauge polythene sheeting and duct tape;  
       warning tape and notices;  
       type H vacuum cleaner to BS5415 (if dust needs to be 
removed from the asbestos insulating board);  
       paint conforming to the original specifi cation, for 
example fi re resistant. Select one low in hazardous 
constituents, for example solvents;  
       low-pressure spray or roller/brush;  
       bucket of water and rags;  
       suitable asbestos waste container, for example a 
labelled polythene sack;  
       appropriate lighting.    

Preparing   the work area

     This work may be carried out at height; if so, the 
appropriate precautions MUST be taken.  
       Carry out the work with the minimum number of 
people present.  
       Restrict access, for example close the door and/or use 
warning tape and notices.  

➤
➤

➤

➤
➤
➤
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➤
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➤

➤

➤
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Equipment  

       500 and 1000 gauge polythene sheeting and duct 
tape;  
       warning tape and notices;  
       bolt cutters; 
bucket of water, garden type spray and rags  ;  
       suitable asbestos waste container, for example a 
labelled polythene sack;  
       lockable skip for larger quantities of asbestos cement;  
       asbestos warning stickers;  
       appropriate lighting.    

Preparing   the work area
 This   work may be carried out at height; if so, the 

appropriate precautions to prevent the risk of fails MUST 
be taken. 

       Carry out the work with the minimum number of 
people present.  
       Restrict access, for example close the door and/or use 
warning tape and notices.  
       Use 500-gauge polythene sheeting, secured with duct 
tape, to cover any surface within the segregated area, 
which could become contaminated.  
       It is dangerous to seal over exhaust vents from heat-
ing units in use.  
       Ensure adequate lighting.    

Overlaying  

       Instead of removing asbestos cement roofs, consider 
overlaying with a non-asbestos material.  
       Attach sheets to existing purlings but avoid drilling 
through the asbestos cement.  
       Note the presence of the asbestos cement so that it 
can be managed.    

Removal  

       Avoid breaking the asbestos cement products.  
       If the sheets are held in place with fasteners, dampen 
and remove  –  take care not to create a risk of slips.  
       If the sheets are bolted in place, use bolt cutters 
avoiding contact with the asbestos cement. Remove 
bolts carefully.  
       Unbolt or use bolt cutters to release gutters, drain 
pipes and ridge caps, avoiding contact with the 
asbestos cement.  
       Lower the asbestos cement to the ground. Do not use 
rubble chutes.  
       Check for debris in fasteners or bolt holes. Clean with 
wet rags.  

➤

➤
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       Use polythene sheeting, secured with duct tape, to 
cover surfaces within the segregated area, which 
could become contaminated.  
       Ensure adequate lighting.    

Painting  

       Never prepare surfaces by sanding.  
       Before starting, check there is no damage.  
       Repair any minor damage.  
       If dust needs to be removed, use a Type H vacuum 
cleaner or rags.  
       Preferably use the spray to apply the paint.  
       Spray using a sweeping motion.  
       Do not concentrate on one area as this could cause 
damage.  
       Alternatively, apply the brush/roller lightly to avoid 
abrasion/damage.    

Cleaning

       Use wet rags to clean the equipment.  
       Use wet rags to clean the segregated area.  
       Place debris, used rags, polythene sheeting and other 
waste in the waste container.    

Personal   decontamination

       Use suitable personal decontamination procedure.    

Clearance   procedure

       Visually inspect the area to make sure that it has been 
properly cleaned.  
       Clearance air sampling is not normally required.    

 2  . Removal of asbestos cement sheets, gutters, etc. 

Description  
 This   task guidance sheet can be used where asbestos 

cement sheets, gutters, drains and ridge caps, etc. need to 
be removed. 

 For   the large-scale removal of asbestos cement, for 
example demolition, read  Working with Asbestos Cement
HSG189/2 HSE Books 1999 ISBN 978 0 7176 1667 1. 

 It   is not appropriate for the removal of asbestos insu-
lating board. 

Carry   out this work only if you are properly 
trained.

PPE

       Use disposable overalls fi tted with a hood.  
       Waterproof clothing may be required outside.  
       Boots without faces (laced boots can be diffi cult to 
decontaminate).  
       Use disposable particulate respirator (FIF P3).    

➤

➤
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       Single asbestos cement products can be double 
wrapped in 1000  gauge  polythene sheeting (or 
placed in waste containers if small enough), Attach 
asbestos warning stickers.  
       Where there are several asbestos cement sheets and 
other large items, place in a lockable skip.    

Cleaning

       Use wet rags to clean the equipment.  
       Use wet rags to clean segregated area.  
       Place debris, used rags, polythene sheeting and other 
waste in the waste container.    

Personal   decontamination

       Use a suitable personal decontamination system.    

Clearance   procedure

       Visually inspect the area to make sure that it has been 
properly cleaned.  
       Clearance air sampling is not normally required.    

 3  . Personal decontamination system 
Description  
 This   guidance sheet explains how you should decon-

taminate yourself after working with asbestos materials. 
 If   you do not decontaminate yourself properly, you 

may take asbestos fi bres home on your clothing. You or 
your family and friends could be exposed to them if they 
were disturbed and became airborne. 

 It   is important that you follow the procedures given 
in the task guidance sheets and wear PPE such as overalls 
correctly; this will make cleaning easier. 

➤

➤
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Removing   and decontaminating PPE

       Remove your respirator last.  
       Clean your boots with wet rags.  
       Where available, use a Type H vacuum cleaner to clean 
your overalls.  
       Otherwise use a wet rag  –  use a  ‘ patting ’  action  –  rubbing 
can disturb fi bres.  
       Where two or more workers are involved they can 
help each other by  ‘ buddy ’  cleaning.  
       Remove overalls by turning inside out  –  place in suit-
able asbestos waste container.  
       Use wet rags to clean waterproof clothing.  
       Disposable respirators can then be removed and 
placed in a suitable asbestos waste container.    

Personal   decontamination

       Site-washing facilities can be used but restrict access 
during asbestos work.  
       Wash each time you leave the work area.  
       Use wet rags to clean washing facilities at the end of 
the job.  
       Clean facilities daily if the job lasts more than a day.  
       Visually inspect the facilities once the job is fi nished.  
       Clearance air sampling is not normally required.    

 4  .  Further Information 
 These   examples are taken from Asbestos Essentials 

Task Manual HSG210 (now revised) HSE Books 2008 ISBN 
978 0 7176 6263 0. Many more examples are contained in 
the publication including equipment and method guid-
ance sheets. Obtainable from HSE Books.         
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  7 
 After   reading this chapter you should be able to: 

    1.     outline and differentiate between active (proactive) 
monitoring procedures, including inspections, sam-
pling, tours and reactive monitoring procedures, 
explaining their role within a monitoring regime  

2.     carry out a workplace inspection, and communi-
cate fi ndings in the form of an effective and per-
suasive report  

3.     explain the purpose of regular reviews of health 
and safety performance, the means by which 
reviews might be undertaken and the criteria that 
will infl uence the frequency of such reviews  

    4.     explain the meaning of the term  ‘ health and safety 
audit ’  and describe the preparations that may be 
needed prior to an audit and the information that 
may be needed during an audit.    

     7.1       Introduction 

 This   chapter concerns the monitoring of health and 
safety performance, including both positive measures like 
inspections and negative measures like injury statistics. 
It is about reviewing progress to see if something better 
can be done and auditing to ensure that what has been 
planned is being implemented. 

 Measurement   is a key step in any management proc-
ess and forms the basis of continuous improvement. If 
measurement is not carried out correctly, the effectiveness 

                Monitoring, review 
and audit   

of the health and safety management system is under-
mined and there is no reliable information to show man-
agers how well the health and safety risks are controlled. 

 Managers   should ask key questions to ensure that 
arrangements for health and safety risk control are in 
place, comply with the law as a minimum, and operate 
effectively. 

 There   are two basic types of monitoring: 

Proactive or active monitoring , by taking the initia-
tive before things go wrong, involves routine inspec-
tions and checks to make sure that standards and 
policies are being implemented and that controls are 
working.  
Reactive monitoring , after things go wrong, involves 
looking at historical events to learn from mistakes and 
see what can be put right to prevent a recurrence.    

 The   UK Health and Safety Executive’s (HSE’s) experi-
ence is that organizations fi nd health and safety perform-
ance measurement a diffi cult subject. They struggle to 
develop health and safety performance measures which 
are not based solely on injury and ill-health statistics.  

     7.2       The traditional approach to 
measuring health and safety 
performance 

 Senior   managers often measure company performance by 
using, for example, percentage profi t, return on investment or 
market share. A common feature of the measures would be 
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of performance, more proactive or  ‘ upstream ’  measures are 
required. These require a systematic approach to deriving 
positive measures and how they link to the overall risk con-
trol process, rather than a quick-fi x based on things that can 
easily be counted, such as the numbers of training courses 
or numbers of inspections, which has limited value. The 
resultant data provide no information on how the fi gure 
was arrived at, whether it is  ‘ acceptable ’  (i.e. good/bad) or the 
quality and effectiveness of the activity. A more disciplined 
approach to health and safety performance measurement 
is required. This needs to develop as the health and safety 
management system develops.  

     7.3       Why measure performance? 

    7.3.1       Introduction              

      You can’t manage what you can’t measure  

  — Drucker        

 Measurement   is an accepted part of the  ‘ plan-do-
check-act ’  management process. Measuring performance 
is as much part of a health and safety management sys-
tem as fi nancial, production or service delivery   manage-
ment. The HSG65 framework for managing health and 
safety, discussed at the end of Chapter 1 and illustrated 
in  Figure 7.1   , shows where measuring performance fi ts 
within the overall health and safety management system. 

 The   main purpose of measuring health and safety per-
formance is to provide information on the progress and 
current status of the strategies, processes and activities 
employed to control health and safety risks. Effective meas-
urement not only provides information on what the levels 
are but also why they are at this level, so that corrective 
action can be taken.  

    7.3.2       Answering questions 

 Health   and safety monitoring or performance measurement 
should seek to answer such questions as the following: 

       Where is the position relative to the overall health 
and safety aims and objectives?  
       Where is the position relative to the control of haz-
ards and risks?  
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that they are generally positive in nature, which demonstrates 
achievement, rather than negative, which demonstrates 
failure. 

 Yet  , if senior managers are asked how they measure 
their companies ’  health and safety performance, it is likely 
that the only measure would be accident or injury statistics. 
Although the general business performance of an organi-
zation is subject to a range of positive measures, for health 
and safety it too often comes down to one negative meas-
ure of failure. 

 Health   and safety differs from many areas measured 
by managers because improvement in performance means 
fewer outcomes from the measure (injuries or ill health) 
rather than more. A low injury or ill-health rate trend over 
years is still no guarantee that risks are being controlled 
and that incidents will not happen in the future. This is 
particularly true in organizations where major hazards are 
present but there is a low probability of accidents. 

 There   is no single reliable measure of health and 
safety performance. What is required is a  ‘ basket ’  of meas-
ures, providing information on a range of health and 
safety issues. 

 There   are some signifi cant problems with the use of 
injury/ill-health statistics in isolation: 

     There may be under-reporting  –  focusing on injury 
and ill-health rates as a measure, especially if a reward 
system is involved, can lead to non-reporting to keep 
up performance.  
       It is often a matter of chance whether a particular inci-
dent causes an injury, and they may not show whether 
or not a hazard is under control. Luck, or a reduction 
in the number of people exposed, may produce a low 
injury/accident rate rather than good health and safety 
management.  
       An injury is the particular consequence of an incident 
and often does not refl ect the potential severity. For 
example an unguarded machine could result in a cut 
fi nger or an amputation.  
       People can be absent from work for reasons which 
are not related to the severity of the incident.  
     There is evidence to show that there is little relation-
ship between  ‘ occupational ’  injury statistics (e.g. slips, 
trip and falls) and the reasons for the lack of control 
of major accident hazards (e.g. loss of containment of 
fl ammable or toxic material).  
       A small number of accidents may lead to complacency.  
       Injury statistics demonstrate outcomes not causes.    

 Because   of the potential shortcomings related to the 
use of accident/injury and ill-health data as a single measure 
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       How does the organization compare with others?  
       What is the reason for the current position?  
       Is the organization getting better or worse over time?  
       Is the management of health and safety doing the 
right things?  
       Is the management of health and safety doing things 
right consistently?  
       Is the management of health and safety proportion-
ate to the hazards and risks?  
       Is the management of health and safety effi cient?  
       Is an effective health and safety management system 
in place across all parts of the organization?  
       Is the culture supportive of health and safety, particu-
larly in the face of competing demands?    

 These   questions should be asked at all management 
levels throughout the organization. The aim of monitor-
ing should be to provide a complete picture of an organi-
zation’s health and safety performance.  

    7.3.3       Decision making 

 The   measurement information helps in deciding: 

       where the organization is in relation to where it wants 
to be;  
       what progress is necessary and reasonable in the 
circumstances;  
       how that progress might be achieved against particu-
lar restraints (e.g. resources or time);  
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       priorities  –  what should be done fi rst and what is 
most important;  
       effective use of resources.     

    7.3.4       Addressing different information needs 

 Information   from the performance measurement is 
needed by a variety of people. These will include directors, 
senior managers, line managers, supervisors, health and 
safety professionals and employees/safety representa-
tives. They each need information appropriate to their 
position and responsibilities within the health and safety 
management system. 

 For   example what the Chief Executive Offi cer of a 
large organization needs to know from the performance 
measurement system will differ in detail and nature from 
the information needs of the manager of a particular 
location. 

 A   coordinated approach is required so that individual 
measuring activities fi t within the general performance 
measurement framework. 

 Although   the primary focus for performance meas-
urement is to meet the internal needs of an organization, 
there is an increasing need to demonstrate to external 
stakeholders (regulators, insurance companies, sharehold-
ers, suppliers, contractors, members of the public, etc.) 
that arrangements to control health and safety risks are in 
place, operating correctly and effectively.   

     7.4       What to measure 

    7.4.1       Introduction 

 In   order to achieve an outcome of no injuries or work-
related ill health, and to satisfy stakeholders, health and 
safety risks need to be controlled. Effective risk control is 
founded on an effective health and safety management 
system. This is illustrated in  Figure 7.2   .  

    7.4.2       Effective risk control 

 The   health and safety management system comprises 
three levels of control (see  Figure 7.2 ): 

       Level 3  –  effective workplace precautions provided 
and maintained to prevent harm to people who are 
exposed to the risks;  
       Level 2  –  risk control systems (RCSs): the basis for 
ensuring that adequate workplace precautions are 
provided and maintained;  
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Figure 7.1      The health and safety management system (HSG65).    
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 These   information sources can be used independently 
or in combination. Direct observation includes inspection 
activities and the monitoring of the work environment (e.g. 
temperature, dust levels, solvent levels, noise levels) and 
people’s behaviour. Each risk control system (RCS) should 
have a built-in monitoring element that will defi ne the fre-
quency of monitoring; these can be combined to form a 
common inspection system.  

    7.5.2       Inspections 

    General 
 This   may be achieved by developing a checklist or inspection 
form that covers the key issues to be monitored in a particu-
lar department or area of the organization within a particular 
period. It might be useful to structure this checklist using the 
 ‘ four Ps ’  (note that the examples are not a defi nitive list): 

premises , including: 
●       work at height  
●       access  
●       working environment  
●       welfare  
●       services  
●       fi re precautions     
plant and substances , including: 
●       work equipment  
●       manual and mechanical handling  
●       vehicles  
●       dangerous/fl ammable substance  
●       hazardous substance     
procedures , including: 
●       risk assessments  
●       safe systems of work  
●       permits to work  
●       personal protective equipment  
●       contractors  
●       notices, signs and posters     
people , including: 
●       health surveillance  
●       people’s behaviour  
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       Level 1  –  the key elements of the health and safety 
management system: the management arrange-
ments (including plans and objectives) necessary to 
organize, plan, control and monitor the design and 
implementation of RCSs.    

 The   health and safety culture must be positive to sup-
port each level. 

 Performance   measurement should cover all elements 
of  Figure 7.2  and be based on a balanced approach which 
combines: 

Input: monitoring  the scale, nature and distribution 
of hazards created by the organization’s activities  –  
measures of the hazard burden.  
Process: active monitoring  of the adequacy, devel-
opment, implementation and deployment of the 
health and safety management system and the activi-
ties to promote a positive health and safety culture  –  
measures of success.  
Outcomes: reactive monitoring  of adverse out-
comes resulting in injuries, ill health, loss and acci-
dents with the potential to cause injuries, ill health or 
loss  –  measures of failure.      

     7.5       Proactive or active 
monitoring  –  how to measure 
performance 

    7.5.1       Introduction 

 The   measurement process can gather information through: 

       direct observation of conditions and of people’s 
behaviour (sometimes referred to as unsafe acts and 
unsafe conditions monitoring);  
       talking to people to elicit facts and their experiences 
as well as gauging their views and opinions’;  
       examining written reports, documents and records.    

➤

➤

➤

➤

➤

➤

➤

Input Process Output Outcome

Uncontrolled
hazards

The ‘Hazards
Burden’

Health and safety management systems
Management arrangements (Level 1)
Risk control systems (Level 2)
Workplace precautions (Level 3)
Positive health and safety culture

Controlled
hazards/risks

1. No injuries
2. No occupational
    ill health
3. No incidents
4. Stakeholder
    satisfaction

Figure 7.2          Health and safety management   system.    
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●       training and supervision  
●       appropriate authorized persons  
●       violence  
●       those especially at risk.       

 It   is essential that people carrying out an inspection 
do not in any way put themselves or anyone else at risk. 
Particular care must be taken with regard to safe access. In 
carrying out these safety inspections, the safety of people’s 
actions should be considered, in addition to the safety of 
the conditions they are working in  –  a ladder might be in 
perfect condition but it has to be used properly too.  

    Key points in becoming a good observer 
 To   improve health and safety performance, managers 
and supervisors must eliminate unsafe acts by observing 
them, taking immediate corrective action and following 
up to prevent recurrence. To become a good observer, 
they must improve their observation skills and must learn 
how to observe effectively. Effective observation includes 
the following key points: 

       be selective  
       know what to look for  
       practice  
       keep an open mind  
       guard against habit and familiarity  
       do not be satisfi ed with general impressions  
       record observations systematically.     

    Observation techniques 
 In   addition, to become a good observer, a person must: 

       stop for 10 – 30 seconds before entering a new area to 
ascertain where employees are working;  
       be alert for unsafe practices that are corrected as 
soon as you enter an area;  
       observe activity  –  do not avoid the action;  
       remember ABBI  –  look above, below, behind, inside;  
       develop a questioning attitude to determine what 
injuries might occur if the unexpected happened and 
how the job might be accomplished more safely. Ask 
 ‘ why? ’  and  ‘ what could happen if  … ? ’ ;  
       use all senses: sight, hearing, smell, touch;  
       maintain a balanced approach. Observe all phases of 
the job;  
       be inquisitive;  
       observe for ideas  –  not just to determine problems;  
       recognize good performance.     

    Daily/weekly/monthly safety inspections 
 These   will be aimed at checking conditions in a specifi ed 
area against a fi xed checklist drawn up by local management. 
It will cover specifi c items, such as the guards at p articular 
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machines, whether access/agreed routes are clear, whether 
fi re extinguishers are in place, etc. The checks should be car-
ried out by staff of the department who should sign off the 
checklist. They should not last more than half an hour, per-
haps less. This is not a specifi c hazard-spotting operation, 
but there should be a space on the checklist for the inspec-
tors to note down any particular problems encountered.  

    Reports from inspections 
 Some   of the items arising from safety inspections will have 
been dealt with immediately; other items will require action 
by specifi ed people. Where there is some doubt about the 
problem, and what exactly is required, advice should be 
sought from the Site Safety Adviser or external expert. A brief 
report of the inspection and any resulting action list should 
be submitted to the safety committee. While the commit-
tee may not have the time available to consider all reports 
in detail, it will want to be satisfi ed that appropriate action is 
taken to resolve all matters; it will be necessary for the com-
mittee to follow up the reports until all matters are resolved 
( Figure 7.3   ). 

(a)

(b)

Figure 7.3          (a) Poor conditions  –  inspection needed; (b) inspection in 
progress.    
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    7.5.3       Safety sampling 

 Safety   sampling is a helpful technique that helps organiza-
tions to concentrate on one particular area or subject at 
a time. A specifi c area is chosen which can be inspected in 
about 30 minutes. A checklist is drawn up to facilitate the 
inspection looking at specifi c issues. These may be different 
types of hazard: they may be unsafe acts or conditions noted; 
they may be proactive, good behaviour or practices noted. 

 The   inspection team or person then carries out the 
sampling at the same time each day or week in the speci-
fi ed period. The results are recorded and analysed to see if 
the changes are good or bad over time. Of course, defects 
noted must be brought to the notice of the appropriate 
person for action on each occasion.   

     7.6       Measuring failure  –  reactive 
monitoring

 So   far, this chapter has concentrated on measuring activities 
designed to prevent the occurrence of injuries and work-
related ill health (active monitoring). Failures in risk control 
also need to be measured (reactive monitoring), to provide 
opportunities to check performance, learn from failures and 
improve the health and safety management system. 

 Reactive   monitoring arrangements include systems 
to identify and report: 

       injuries and work-related ill health (details of the inci-
dent rate calculation is given in Chapter 4);  
       other losses such as damage to property;  
       incidents, including those with the potential to cause 
injury, ill health or loss (near misses);  
       hazards and faults;  
       weaknesses or omissions in performance standards 
and systems, including complaints from employees 
and enforcement action by the authorities.    

 Guidance   on investigating and analysing these inci-
dents is given in Chapter 8.  

     7.7       Who should monitor 
performance? 

 Performance   should be measured at each management 
level from directors downwards. It is not suffi cient to moni-
tor by exception, where unless problems are raised, it is 
assumed to be satisfactory. Senior managers must satisfy 
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 Essential   elements of a report are: 

       identifi cation of the organization, workplace, inspec-
tor and date of inspection;  
       list of observations;  
       priority or risk level;  
       actions to be taken;  
       timescale for completion of the actions.    

 Appendix 7.1 gives examples of poor workplaces 
which can be used for practice exercises. Appendix   7.2 
shows a specimen workplace inspection form which can 
be adapted for use at many workplaces. In Chapter 20 
(Appendix 20.1) there is a completed version of this form 
used for the NEBOSH practical assessment. 

 Appendix   7.3 gives a workplace inspection checklist 
which can be used to assist in drawing up a specifi c check-
list for any particular workplace or as an aid memoir for the 
workplace inspection report form.  

    Inspection standards 
 In   order to get maximum value from inspection check-
lists, they should be designed so that they require objec-
tive rather than subjective judgements of conditions. 
For example asking the people undertaking a general 
inspection of the workplace to rate housekeeping as 
good or bad, begs questions as to what does good and 
bad mean, and what criteria should be used to judge this. 
If good housekeeping means there is no rubbish left on 
the fl oor, all waste bins are regularly emptied and not 
overfl owing, fl oors are swept each day and cleaned once 
a week, decorations should be in good condition with 
no peeling paint, then this should be stated. Adequate 
expected standards should be provided in separate 
notes so that those inspecting know the standards that 
are required. 

 The   checklist or inspection form should facilitate: 

       the planning and initiation of remedial action, by 
requiring those doing the inspection to rank defi cien-
cies in priority order (those actions which are most 
important rather than those which can easily be done 
quickly);  
       identifying those responsible for taking remedial 
actions, with sensible timescales to track progress on 
implementation;  
       periodic monitoring to identify common themes which 
might reveal underlying problems in the system;  
       management information on the frequency or nature 
of the monitoring arrangements.      
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themselves that the correct arrangements are in place and 
working properly. Responsibilities for both active and reac-
tive monitoring must be laid down and managers need to 
be personally involved in making sure that plans and objec-
tives are met and compliance with standards is achieved. 
Although systems may be set up with the guidance of safety 
professionals, managers should be personally involved and 
given suffi cient training to be competent to make informed 
judgements about monitoring performance. 

 Other   people, such as safety representatives, will also 
have the right to inspect the workplace. Each employee 
should be encouraged to inspect their own workplace fre-
quently to check for obvious problems and rectify them if 
possible or report hazards to their supervisors. 

 Specifi c   statutory (or thorough) examinations of, for 
example, lifting equipment or pressure vessels, have to be 
carried out at intervals laid down in written schemes by 
competent persons  –  usually specially trained and experi-
enced inspection/insurance company personnel.  

     7.8       Frequency of monitoring 
and inspections 

 This   will depend on the level of risk and any statutory 
inspection requirement. Directors may be expected to 
examine the premises formally at an annual audit, whereas 
departmental supervisors may be expected to carry out 
inspection every week. Senior managers should regularly 
monitor the health and safety plan to ensure that objec-
tives are being met and to make any changes to the plan as 
necessary. 

 Data   from reactive monitoring should be considered 
by senior managers at least once a month. In most organi-
zations serious events would be closely monitored as they 
happen.  

     7.9       Report writing 

 There   are three main aims to the writing of reports and 
they are all about communication. A report should aim to: 

       get a message through to the reader;  
       make the message and the arguments clear and easy 
to understand;  
       make the arguments and conclusions persuasive.    

 Communication   starts with trying to get into the mind 
of the reader, imagining what would most effectively catch 
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the attention, what would be most likely to convince, and 
what will make this report stand out among others. 

 A   vital part of this is presentation; so while a hand-
written report is better than nothing if time is short, a 
well-organized, typed report is very much clearer. To the 
reader of the report, who may well be very busy with a 
great deal of written information to wade through, a clear, 
well-presented report will produce a positive attitude 
from the outset, with instant benefi t to the writer. 

 Five   factors which help to make reports effective are: 

       structure;  
       presentation of arguments;  
       style;  
       presentation of data;  
       how the report itself is presented.    

    7.9.1       Structure 

 The   structure of a report is the key to its professionalism. 
Good structuring will: 

       help the reader to understand the information and 
follow the arguments contained in the report;  
       increase the writer’s credibility;  
       ensure that the material contained in the report is 
organized to the best advantage.    

 The   following list shows a frequently used method of 
producing a report, but always bear in mind that different 
organizations use different formats: 

1.     title page  
2.     summary  
3.     contents list  
4.     introduction  
5.     main body of the report  
6.     conclusions  
7.     recommendations  
8.     appendices  
9.     references.    

 It   is important to check with the organization request-
ing the report in case their in-house format differs. 

    1. Title page 
 This   will contain: 

       a title and often a subtitle;  
       the name of the person or organization to whom the 
report is addressed;  
       the name of the writer(s) and their organization;  
       the date on which the report was submitted.    
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    7. Recommendations 
 The   use of this section depends on the requirements of 
the person commissioning the report. If recommendations 
are required, provide as few as possible, to retain a clear 
focus. Report writers are often asked only to provide the 
facts.  

    8. Appendices 
 This   part of the report should contain sections that may 
be useful to a reader who requires more detail. Examples 
would be the detailed charts, graphs and tables  , any ques-
tionnaires used in constructing the evidence mentioned 
in item 5, forms, case studies and so on. The appendices are 
the background material of the report.  

    9. References 
 If   any books, papers or journal articles have been used as 
source material, this should be acknowledged in a refer-
ence section. There are a number of accepted referencing 
methods used by academics. 

 Because   the reader is likely to be a person with some 
degree of expertise in the subject, a report must be reli-
able, credible, relevant and thorough. It is therefore impor-
tant to avoid emotional language, opinions presented as 
facts and arguments that have no supporting evidence. To 
make a report more persuasive, the writer needs to: 

       present the information clearly;  
       provide reliable evidence;  
       present arguments logically;  
       avoid falsifying, tampering with or concealing facts.    

 Expertise   in an area of knowledge means that distor-
tions, errors and omissions will quickly be spotted by the 
discerning reader and the presence of any of these will 
cast doubt on the credibility of the whole report. 

 Reports   are usually used as part of a decision-making 
process. If this is the case, clear, unembellished facts are 
needed. Exceptions to this would be where the report is 
a proposal document or where a recommendation is spe-
cifi cally requested. Unless this is the case, it is better not to 
make recommendations. 

 A   report should play a key role in organizing infor-
mation for the use of decision makers. It should review a 
complex and/or extensive body of information and make 
a summary of all the important issues. 

 It   is relatively straightforward to produce a report, as 
long as the writer keeps to a clear format. Using the format 
described here, it should be possible to tell the reader as 
clearly as possible: 

       what happened and why  
       who was involved  
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 As   report writing is about communication, it is a good 
idea to choose a title that is eye-catching and memorable as 
well as being informative, if this is appropriate to the subject.  

    2. Summary 
 Limit   the summary to between 150 and 500 words. Do not 
include any evidence or data. This should be kept for the 
main report. Include the main conclusions and principal 
recommendations and place the summary near the front 
of the report.  

    3. Contents list 
 Put   the contents list near the beginning of the report. 
Short reports do not need a list but if there are several 
headings, it does help the reader to grasp the overall con-
tent of the report in a short time.  

    4. Introduction 
 The   introduction should contain the following: 

       information about who commissioned the report and 
when;  
       the reason for the report;  
       objectives of the report;  
       terms of reference;  
       preparation of the report (type of data, research 
undertaken, subjects interviewed, etc.);  
       methodology used in any analysis;  
       problems and the methods used to tackle them;  
       details about consultation with clients, employees, etc.    

 There   may be other items that are specifi c to the report.  

    5. The main body of the report 
 This   part of the report should describe, in detail, what was 
discovered (the facts), and the signifi cance of these discov-
eries (analysis) and their importance (evaluation). Graphs, 
tables and charts are often used at this stage in the report. 
These should have the function of summarizing informa-
tion rather than giving large amounts of detail. The more 
detailed graphics should be made into appendices. 

 To   make it more digestible, this part of the report should 
be divided into sections, using numbered headings and 
sub-headings. Very long and complex reports will need to be 
broken down into chapters.  

    6. Conclusions 
 The   concluding part of the report should be a reason-
ably detailed  ‘ summing up ’ . It should give the conclusions 
arrived at by the writer and explain why the writer has 
reached these conclusions.  
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       what it cost if appropriate  
       what the result was.    

 There   may be a request for a special report and this 
is likely to be longer and more diffi cult to produce. Often 
it will relate to a  ‘ critical incident ’  and the decision makers 
will be looking for information to help them: 

       decide whether this is a problem or an opportunity;  
       decide whether to take action;  
       decide what action, if any, to take.    

 Finally  , report writing should be kept simple. Nothing 
is gained in the use of long, complicated sentences, jargon 
and offi cial-sounding language. When the report is fi  nished, 
it is helpful to run through it with the express intention of 
simplifying the language and making sure that it says what 
was intended in a clear and straight forward way.

KEEP IT SHORT AND SIMPLE

     7.10       Review and audit 

    7.10.1       Audits  –  purpose 

 The   fi nal steps in the health and safety management 
control cycle are auditing and performance review. 
Organizations need to be able to reinforce, maintain and 
develop the ability to reduce risks. The  ‘ feedback loop ’  
produced by this fi nal stage in the process enables them 
to do this and to ensure continuing effectiveness of the 
health and safety management system. 

 Audit   is a business discipline which is frequently used, 
for example, in fi nance, environmental matters and qual-
ity. It can equally well be applied to health and safety. 

 The   term is often used to mean inspection or other 
monitoring activity. Here, the following defi nition is used, 
which follows HSG65:          

      The structured process of collecting 
independent information on the effi ciency, 
effectiveness and reliability of the total 
health and safety management system 
and drawing up plans for corrective action .        

➤
➤

➤
➤
➤

 Over   time, it is inevitable that control systems will 
decay and may even become obsolete as things change. 
Auditing is a way of supporting monitoring by providing 
managers with information. It will show how effectively 
plans and the components of health and safety manage-
ment systems are being implemented. In addition, it will 
provide a check on the adequacy and effectiveness of the 
management arrangements and risk control systems (RCS). 

 Auditing   is critical to a health and safety manage-
ment system, but it is not a substitute for other essential 
parts of the system. Companies need systems in place to 
manage cash fl ow and pay the bills  –  this cannot be man-
aged through an annual audit. In the same way, health 
and safety needs to be managed on a day-to-day basis 
and for this, organizations need to have systems in place. 
A periodic audit will not achieve this. 

 The   aims of auditing should be to establish that the 
three major components of a safety management system 
are in place and operating effectively. It should show that: 

       appropriate management arrangements are in place;  
       adequate RCSs exist, are implemented and are con-
sistent with the hazard profi le of the organization;  
       appropriate workplace precautions are in place.    

 Where   the organization is spread over a number of sites, 
the management arrangements linking the centre with the 
business units and sites should be covered by the audit. 

 There   are a number of ways in which this can be 
achieved and some parts of the system do not need audit-
ing as often as others. For example an audit to verify the 
implementation of RCSs would be made more frequently 
than a more overall audit of the capability of the organiza-
tion or of the management arrangements for health and 
safety. Critical RCSs, which control the principal hazards of 
the business, would need to be audited more frequently. 
Where there are complex workplace precautions, it may be 
necessary to undertake technical audits. An example would 
be chemical process plant integrity and control systems. 

 A   well-structured auditing programme will give a 
comprehensive picture of the effectiveness of the health 
and safety management system in controlling risks. Such 
a programme will indicate when and how each compo-
nent part will be audited. Managers, safety representatives 
and employees, working as a team, will effectively widen 
involvement and cooperation needed to put together the 
programme and implement it. 

 The   process of auditing involves: 

       gathering information from all levels of an organiza-
tion about the health and safety management system;  
       making informed judgements about its adequacy 
and performance.     

➤
➤

➤

➤

➤
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useful way to compare sites or monitor progress over time. 
However, there is no evidence that quantifi ed results pro-
duce a more effective response than the use of qualitative 
evidence. Indeed, the introduction of a scoring system can, 
the HSE believes, have a negative effect, as it may encourage 
managers to place more emphasis on high-scoring ques-
tions which may not be as relevant to the development of 
an effective health and safety management system. 

 To   achieve the best results, auditors should be com-
petent people who are independent of the area and of the 
activities being audited. External consultants or staff from 
other areas of the organization can be used. An organiza-
tion can use its own auditing system or one of the propri-
etary systems on the market or, as it is unlikely that any 
ready-made system will provide a perfect fi t, a combina-
tion of both. With any scheme, cost and benefi ts have to 
be taken into account. Common problems include: 

       systems can be too general in their approach. These 
may need considerable work to make them fi t the 
needs and risks of the organization;  
       systems can be too cumbersome for the size and cul-
ture of the organization;  
       scoring systems may conceal problems in underlying 
detail;  
       organizations may design their management system 
to gain maximum points rather than using one which 
suits the needs and hazard profi le of the business.    

 HSE   encourages organizations to assess their health 
and safety management systems using in-house or propri-
etary schemes but without endorsing any particular one.  

    7.10.4       Performance review 

 When   performance is reviewed, judgements are made 
about its adequacy and decisions are taken about how and 
when to rectify problems. The feedback loop is needed by 
organizations so that they can see whether the health and 
safety management system is working as intended. The 
information for review of performance comes from audits 
of RCSs and workplace precautions, and from the meas-
urement of activities. There may be other infl uences, both 
internal and external, such as re-organization, new legisla-
tion or changes in current good practice. These may result 
in the necessity to redesign or change parts of the health 
and safety management system or to alter its direction or 
objectives. 

 Performance   standards need to be established which 
will identify the systems requiring change, responsibili-
ties, and completion dates. It is essential to feed back the 

➤

➤
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    7.10.2       Gathering information 

 Decisions   will need to be made about the level and detail 
of the audit before starting to gather information about 
the health and safety management of an organization. 
Auditing involves sampling; so initially it is necessary to 
decide how much sampling is needed for the assessment 
to be reliable. The type of audit and its complexity will 
relate to its objectives and scope, to the size and complex-
ity of the organization and to the length of time that the 
existing health and safety management system has been 
in operation. 

 Information   sources of interviewing people, looking 
at documents and checking physical conditions are usu-
ally approached in the following order: 

    Preparatory work 

           meet with relevant managers and employee repre-
sentatives to discuss and agree the objectives and 
scope of the audit;  
         prepare and agree the audit procedure with managers;     
    gather and consider documentation.  

    On site 

           interviewing;  
       review and assessment of additional documents;  
       observation of physical conditions and work activities.     

    Conclusion 

           assemble the evidence;  
       evaluate the evidence;  
       write an audit report.      

    7.10.3       Making judgements 

 It   is essential to start with a relevant standard or bench-
mark against which the adequacy of a health and safety 
management system can be judged. If standards are not 
clear, assessment cannot be reliable. Audit judgements 
should be informed by legal standards, HSE guidance 
and applicable industry standards. HSG65 sets out bench-
marks for management arrangements and for the design 
of RCSs. This book follows the same concepts. 

 Auditing   should not be seen as a fault-fi nding activ-
ity. It should make a valuable contribution to the health 
and safety management system and to learning. It should 
recognize achievement as well as highlight areas where 
more needs to be done. 

 Scoring   systems can be used in auditing along with 
judgements and recommendations. This can be seen as a 

➤
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information about success and failure so that employees 
are motivated to maintain and improve performance. 

 In   a review, the following areas will need to be examined: 

       the operation and maintenance of the existing system;  
       how the safety management system is designed, 
developed and installed to accommodate changing 
circumstances.    

 Reviewing   is a continuous process. It should be 
undertaken at different levels within the organization. 
Responses will be needed as follows: 

       by fi rst-line supervisors or other managers to remedy 
failures to implement workplace precautions which 
they observe in the course of routine activities;  
       to remedy sub-standard performance identifi ed by 
active and reactive monitoring;  
       to the assessment of plans at individual, departmen-
tal, site, group or organizational level;  
       to the results of audits.    

 The   frequency of review at each level should be 
decided upon by the organization and reviewing activi-
ties should be devised which will suit the measuring and 
auditing activities. The review will identify specifi c reme-
dial actions which establish who is responsible for imple-
mentation and set deadlines for completion.   

     7.11       Sources of reference   

 Successful   Health and Safety Management (HSG65), HSE 
Books 1997 ISBN 978 0 7176 1276 5. 

         Relevant statutory provisions 
 The   Management of Health and Safety at Work Regulations 

1999.    

     7.12       Practice NEBOSH questions for 
Chapter 7 

1.   Outline  ways in which an organization can monitor 
its health and safety performance  .  

2.   Identify EIGHT  measures that could be used by an 
organization in order to monitor its health and safety 
performance.  

➤
➤

➤

➤

➤
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3.   Outline TWO  reactive measures  AND   TWO  proactive 
(or active) measures that can be used in monitoring 
an organization’s health and safety performance.  

4.   Outline FOUR  proactive (or active) monitoring meth-
ods that can be used in assessing the health and 
safety performance of an organization.  

5.   Identify FOUR   active (or proactive)   AND FOUR   reac-
tive  means by which an organization can monitor its 
health and safety performance.  

6.     An employer intends to implement a programme of 
regular workplace inspections following a workplace 
accident. 
             (i)      Outline  the factors that should be considered 
when planning such inspections.  
(ii)     Outline THREE  additional proactive (active) 
methods that could be used in the monitoring of 
health and safety performance.  
    (iii)      Identify  the possible costs to the organization as 
a result of the accident.        

     7.   Identify  the main topic areas that should be included in 
a planned health and safety inspection of a workplace.  

8.     A health and safety inspection has been carried out 
on one of a company’s workshops. The inspection has 
found a number of unsafe conditions and practices 
and some positive issues. 
(i)     In addition to the date and time the inspection 
was carried out,  state  other issues that should also 
be included in the report to enable management 
to make an informal decision on possible remedial 
action to be taken.  
(ii)      Explain  how the report should be structured 
and presented in order to make it more effective and 
to increase the likelihood of action being taken by 
management.     

9.   Explain  how the following may be used to improve 
safety performance within an organization: 
             (i)     accident data  
    (ii)     safety inspections.        

10.   Outline  factors that would determine the frequency 
with which health and safety inspections should be 
undertaken in the workplace.  
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11.          (i)      Defi ne  the term  ‘ safety survey ’ .  
    (ii)      Outline  the issues which should be consid-
ered when a safety survey of a workplace is to be 
undertaken.     

12.   Outline  the  strengths   AND   weaknesses  of using a 
checklist to complete a health and safety inspection 
of a workplace.  

13.   (i)     Explain  the meaning of the term health and 
safety  ‘ audit ’ .  
    (ii)      Outline  the issues that need to be considered at 
the planning stage of the audit.  
    (iii)      State TWO  methods of gathering information dur-
ing an audit.     

14.          (i)      Outline  the differences between health and 
safety  ‘ audits ’  and  ‘ workplace inspections ’ .  
    (ii)      Identify  issues to be considered when compiling 
an action plan on completion of a workplace inspection.     

15.   Outline  the topics that should be included in a health 
and safety audit.  

    16.   Outline  the reasons why an organization should review 
and monitor its health and safety performance.  

17.     A health and safety audit of an organization has iden-
tifi ed a general lack of compliance with procedures. 
             (i)      Describe  the possible reasons for procedures not 
being followed.  
    (ii)      Outline  the practical measures that could be 
taken to motivate employees to comply with health 
and safety procedures.        

18.   List  the documents that are likely to be examined 
during a health and safety audit.  

19.   Identify  the  advantages   AND   disadvantages  of carry-
ing out a health and safety audit of an organization’s 
activities by: 

              (i)    an internal auditor  
     (ii)    an external auditor.          
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Figure 7.4          Offi ce.    

Figure 7.5          Road repair.    

    Appendix 7.1       Workplace inspection exercises 

              Figures 7.4 – 7.7          shows workplaces with numerous inadequately controlled hazards. They can be used to practise work-
place inspections and risk assessments.  
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Figure 7.7          Roof repair/unloading.    

Figure 7.6          Workshop.    
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    Appendix 7.2       Specimen workplace inspection report form 

       See Appendix 7.3  for inspection check list and Appendix 5.1 for hazard checklist. 

Workplace   Inspection Form

Workplace   Inspection Cover Sheet

   Name of Company/
Organization 

   Work area covered 
by this inspection 

   Activity carried out 
in workplace 

   Person carrying out 
inspection (PLEASE PRINT) 

 Date of 
Inspection 

   Observations  Priority/
risk

 Actions to be taken (if any)  Timescale 

   List hazards, unsafe practices and 
good practices 

  (H, M, L)   List all immediate and longer-term 
actions required 

 Immediate 
1 week, etc. 
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    Appendix 7.3       Workplace inspection checklist 

PREMISES

   1   Work at height   Ladders/step ladders  Right equipment for the job? 
 Level base? 
 Correct angle? 
 Secured at top and bottom? 
 Equipment in good condition? 
 Regularly inspected?   

 Working platforms/
temporary scaffolds 

Suitable for the task?
 Properly erected? 
 Good access? 
 Maintained and inspected? 

 Use of mobile elevating 
work platforms 

 Suitable for task? 
 Operators properly trained? 
 Properly maintained? 

   2 Access  Access ways  Adequate for people, machinery and work in 
progress? 
 Unobstructed? 
 Properly marked? 
 Stairs in good condition? 
 Handrails provided? 

   3   Working 
environment

 Housekeeping  Tidy, clean, well organized? 

 Flooring  Even and in good condition? 
 Non-slippery? 

 Comfort /health  Crowded? 
 Too hot/cold? Ventilation? 
 Humidity? Dusty? Lighting? 

 Cleaning  Slip risk controlled? 
 Hygienic conditions? 

 Noise  Normal conversation possible? 
 Noise assessment needed/not needed? 
 Noise areas designated? 

 Ergonomics  Tasks require uncomfortable postures or actions? 
 Frequent repetitive actions accompanying 
muscular strain? 
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 Visual display units  Workstation assessments needed/not needed? 
 Chairs adjustable/comfortable/maintained 
properly? 
 Cables properly controlled? 
 Lighting OK? No glare? 

   4   Welfare   Toilets/Washing  Washing and toilet facilities satisfactory? 
 Kept clean, with soap and towels? 
 Adequate changing facilities? 

 Eating facilities  Clean and adequate/Means of heating food? 

 Rest room  For pregnant or nursing mothers? 
 Kept clean? 

 First aid  Suitably placed and provisioned? 
 Appointed person? 
 Trained fi rst aider? 
 Correct signs and notices? 
 Eye wash bottles as necessary? 

   5   Services   Electrical equipment  Portable equipment tested? 
 Leads tidy not damaged? 
 Fixed installation inspected? 

 Gas  Equipment serviced annually? 

 Water  Hot and cold water provided? 
 Drinking water provided? 

   6   Fire precautions   Fire extinguishers  In place? Full? Correct type? 
 Maintenance contract? 

 Fire instructions  Posted up? 
 Not defaced or damaged? 

 Fire alarms  Fitted and tested regularly? 

 Means of escape/Fire 
exits

 Adequate for the numbers involved? 
 Unobstructed? 
 Easily opened? 
 Properly signed? 

 Means of escape/Fire 
exits

 Adequate for the numbers involved? 
 Unobstructed? 
 Easily opened? 
 Properly signed? 
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PLANT AND SUBSTANCES

   7   Work 
equipment

 Lifting equipment  Thoroughly examined? 
 Properly maintained? 
 Slings, etc. properly maintained? 
 Operators properly trained? 

 Pressure systems  Written schemes for inspection? 
 Safe working pressure marked? 
 Properly maintained? 

 Sharps  Safety knives used? 
 Knives/needles/glass properly used/disposed of? 

 Vibration  Any vibration problems with hand-held machinery 
or with whole body from vehicle seats, etc.? 

 Tools and equipment  Right tool for the job? 
 In good condition? 

 Manual handling  Moving excessive weight? 
 Assessments carried out? 
 Using correct technique? 
 Could it be eliminated or reduced? 

   8 Manual  &  
mechanical
handling

 Mechanical handling  Fork-lifts and other trucks properly maintained? 
 Drivers authorized and properly trained? 
 Passengers only where specifi cally intended with 
suitable seat? 

   9 Vehicles   On site  Speeding limits? 
 Following correct route? 
 Properly serviced? 
 Drivers authorized? 

 Road risks  Suitable vehicles used? 
 No use of mobile phones when driving? 
 Properly serviced? 
Schedules managed properly? 

   10 Dangerous 
substances

 Flammable liquids and 
gases

 Stored properly? 
 Used properly/minimum quantities in workplace? 
 Sources of ignition? 
 Correct signs used? 
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   11   Hazardous 
substances

 Chemicals  COSHH assessments OK? 
 Exposures adequately controlled? 
 Data sheet information available? 
 Spillage procedure available? 
 Properly stored and separated as necessary? 
 Properly disposed of? 

 Exhaust ventilation  Suitable and suffi cient? 
 Properly maintained? 
 Inspected regularly? 

PROCEDURES

   12 Risk 
assessments

 Carried out? General and fi re? 
 Suitable and suffi cient? 

   13 Safe systems of 
work

 Provided as necessary? 
 Kept up to date/Followed? 

   14 Permits to work  Used for high risk maintenance? 
 Procedure OK? 
 Properly followed? 

   15 Personal
         protective
         equipment

 Correct type? 
 Worn correctly? 
 Good condition? 

   16 Contractors  Is their competence checked thoroughly? 
 Are there control rules and procedures? 
 Are they followed? 

   17   Notices, signs 
and posters

 Employers ’  liability 
insurance 

 Notice displayed? In date? 

 Health and Safety law 
poster 

 Displayed? 

 Safety Signs  Correct type of sign used/ 
 signs in place and maintained? 
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PEOPLE

   18 Health
surveillance

 Specifi c surveillance required by law? 
 Stress or fatigue? 

   19 People’s 
behaviour

 Are behaviour audits carried out? 
 Is behaviour considered in the safety programme? 

   20 Training and 
supervision

 Suitable and suffi cient? 
 Induction training? 
 Refresher training? 

   21   Appropriate 
authorized 
person

 Is there a system like permits to work for 
authorizing people for certain special tasks 
involving dangerous machinery, entry into confi ned 
spaces? 

   22 Violence  Any violence likely in workplace? 
 Is it controlled? 
 Are there policies in place? 

   23   Especially at 
risk categories

 Young persons  Employed? 
 Special risk assessments? 

 New or expectant 
mothers

 Employed? 
 Special risk assessments? 
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 After   reading this chapter you should be able to: 

1.     explain the purpose of, and procedures for, inves-
tigating incidents (accidents, cases of work-related 
ill health and other occurrences)  

2.     describe the legal and organizational require-
ments for recording and reporting such incidents.    

       8.1     Introduction 

 This   chapter is concerned with the recording of incidents 
and accidents at work, their investigation, the legal report-
ing requirements and simple analysis of incidents to help 
managers benefi t from the investigation and recording 
process. 

 Incidents   and accidents rarely result from a single 
cause and many turn out to be complex. Most incidents 
involve multiple, interrelated causal factors. They can 
occur whenever signifi cant defi ciencies, oversights, errors, 
omissions or unexpected changes occur. Any one of these 
can be the precursor of an accident or incident. There is 
a value on collecting data on all incidents and potential 
losses as it helps to prevent more serious events. (See 
Chapter 5 for accident ratios and defi nitions.) 

 Incidents   and accidents, whether they cause dam-
age to property or more serious injury and/or ill health to 
people, should be properly and thoroughly investigated 
to allow an organization to take the appropriate action 

  8                Incident and accident 
investigation recording 
and reporting   

to prevent a recurrence ( Figure 8.1   ). Good investigation 
is a key element to making improvements in health and 
  safety performance. 

 Incident   investigation is considered to be part of a 
reactive monitoring system  because it is triggered after 
an event. 

 The   range of adverse events includes :

1.   Accidents : An event that results in injury or ill health, 
including sickness, absences.  

2.   Incidents : 
(a)      Near miss   –  Events that have the potential to 
cause injury or ill health and may cause damage to 
property, personal effects, work in progress.  

Figure 8.1          A dangerous occurrence  –  fi re.    
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(b)      Undesired circumstance   –  A set of conditions or 
circumstances that have the potential to cause injury 
or ill health or damage.       

    Figure 8.2    demonstrates the difference between an 
accident, near miss and undesired circumstances. 

 Each   type of event gives the opportunity to: 

       check performance;  
       identify underlying defi ciencies in management sys-
tems and procedures;  
       learn from mistakes and add to the corporate memory;  
       reinforce key health and safety messages;  
       identify trends and priorities for prevention;  
       provide valuable information if there is a claim for 
compensation;  
       help meet legal requirements for reporting certain 
incidents to the authorities.     

       8.2     Reasons for incident/accident 
investigation 

    8.2.1       Logic and understanding 

 Incident  /accident investigation is based on the logic that: 

       all incidents/accidents have causes  –  eliminate the 
cause and eliminate future incidents;  
       the direct and indirect causes of an incident/accident 
can be discovered through investigation;  
       corrective action indicated by the causation can be 
taken to eliminate future incidents/accidents.    

➤
➤

➤
➤
➤
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 Investigation   is not intended to be a mechanism for 
apportioning blame. There are often strong emotions 
associated with injury or signifi cant losses. It is all too easy 
to look for someone to blame without considering the 
reasons why a person behaved in a particular way. Often 
short cuts to working procedures that may have contrib-
uted to the accident give no personal advantage to the 
person injured. The short cut may have been taken out of 
loyalty to the organization or ignorance of a safer method. 

 Valuable   information and understanding can be 
gained from carrying out accident/incident investigations. 
These include: 

       an understanding of how and why problems arose 
which caused the accident/incident;  
       an understanding of the ways people are exposed to 
substances or situations which can cause them harm;  
       a snapshot of what really happens, for example why 
people take short cuts or ignore safety rules;  
       identifying defi ciencies in the control of risks in the 
organization.     

    8.2.2       Legal reasons 

 The   legal reasons for conducting an investigation are: 

       to ensure that the organization is operating in com-
pliance with legal requirements;  
       that it forms an essential part of the MHSW Regulation 
5 requirements to plan, organize, control, monitor and 
review health and safety arrangements;  
       to comply with the Woolf Report on civil action which 
changed the way cases are run. Full disclosure of 
the circumstances of an accident/incident has to be 

➤

➤
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➤
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(a) (b) (c)

Figure 8.2          (a) Accident. (b) Near miss. (c) Undesired circumstances.  Source : HSE.    
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made to the injured parties considering legal action. 
The fact that a thorough investigation was carried 
out and remedial action taken would demonstrate 
to a court that a company has a positive attitude to 
health and safety. The investigation will also provide 
essential information for insurers in the event of an 
employer’s liability or other claim.     

    8.2.3       Benefi ts 

 There   are many benefi ts from investigating accidents/inci-
dents. These include: 

       the prevention of similar events occurring again. 
Where the outcomes are serious injuries the enforc-
ing authorities are likely to take a tough stance if pre-
vious warnings have been ignored;  
       the prevention of business losses due to disruption 
immediately after the event, loss of production, loss 
of business through a lowering of reputation or ina-
bility to deliver, and the costs of criminal and legal 
actions;  
       improvement in employee morale and general atti-
tudes to health and safety particularly if they have 
been involved in the investigations;  
       improving management skills to improve health and 
safety performance throughout the organization.    

 The   case for investigating near misses and undesired 
circumstances may not be so obvious but it is just as use-
ful and much easier as there are no injured people to deal 
with ( Figure 8.3   ). There are no demoralized people at work 
or distressed families and seldom a legal action to answer. 
Witnesses will be more willing to speak the truth and help 
with the investigation.  

    8.2.4       What managers need to do 

 Managers   need to: 

       communicate the type of accident and incident that 
needs to be reported;  
       provide a system for reporting and recording;  
       check that proper reports are being made;  
       make appropriate records of accidents and incidents;  
       investigate all incidents and accidents reported;  
       analyse the events routinely to check for trends in 
performance and the prevalence of types of incident 
or injury;  
       monitor the system to make sure that it is working 
satisfactorily.      

➤

➤

➤

➤

➤

➤
➤
➤
➤
➤

➤

       8.3     Which incidents/accidents 
should be investigated? 

    8.3.1       Injury accident 

 Should   every accident be investigated or only those that 
lead to serious injury? In fact the main determinant is the 
potential of the accident to cause harm rather than the 
actual harm resulting. For example, a slip can result in an 
embarrassing fl ailing of arms or, just as easily, a broken 
leg. The frequency of occurrence of the accident type is 
also important  –  a stream of minor cuts from paper needs 
looking into. 

 As   it is not possible to determine the potential for 
harm simply from the resulting injury, the only really sen-
sible solution is to investigate all accidents. The amount 
of time and effort spent on the investigation should, 

Figure 8.3          Near miss event likely  –  accident waiting to happen.    
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employee representatives and will look for the imme-
diate, underlying and root causes.  
       A  high-level  investigation will involve a team-based 
investigation, involving supervisors or line managers, 
health and safety advisers and employee representa-
tives. It will be carried out under the supervision of 
senior management or directors and will look for the 
immediate, underlying and root causes.      

       8.4     Investigations and causes of 
accidents/incidents 

    8.4.1       Who should investigate? 

 Investigations   should be led by supervisors, line manag-
ers or other people with suffi cient status and knowledge 
to make recommendations that will be respected by the 
organization. The person to lead many investigations will 
be the Department Manager or Supervisor of the person/
area involved because they: 

       know about the situation;  
       know most about the employees;  
       have a personal interest in preventing further inci-
dents/accidents affecting  ‘ their ’  people, equipment, 
area, materials;  
       can take immediate action to prevent a similar 
incident;  
       can communicate most effectively with the other 
employees concerned;  
       can demonstrate practical concern for employees and 
control over the immediate work situation.     

    8.4.2        When should the investigation be 
conducted? 

 The   investigation should be carried out as soon as pos-
sible after the incident to allow the maximum amount 
of information to be obtained. There may be diffi culties 
which should be considered in setting up the investiga-
tion quickly  –  if, for example, the victim is removed from 
the site of the accident, or if there is a lack of a particu-
lar expert. An immediate investigation is advantageous 
because: 

       factors are fresh in the minds of witnesses;  
       witnesses have had less time to talk (there is an almost 
automatic tendency for people to adjust their story of 
the events to bring it into line with a consensus view);  
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however, vary depending on the level of risk (severity of 
potential harm, frequency of occurrence). The most effort 
should be focused on signifi cant events involving seri-
ous injury, ill health or losses and events which have the 
potential for multiple or serious harm to people or sub-
stantial losses. These factors should become clear dur-
ing the accident investigation and be used to guide how 
much time should be taken. 

 The   following table has been developed by the Health 
and Safety Executive (HSE) to help to determine the level 
of investigation which is appropriate. The potential worst 
injury consequences in any particular situation should be 
considered when using the table. A particular incident like 
a scaffold collapse may not have caused an injury but had 
the potential to cause major or fatal injuries.

Likelihood
of recurrence

Potential worst injury consequences of
accident/incident

Minor Serious Major Fatal

Certain

Likely

Possible

Unlikely

Rare

Risk Minimal Low Medium High

Investi-
gation
level

Minimal
level

Low
level

Medium
level

High
level

       In a  minimal-level  investigation, the relevant super-
visor will look into the circumstances of the accident/
incident and try to learn any lessons which will pre-
vent future incidents.  
       A  low-level  investigation will involve a short investi-
gation by the relevant supervisor or line manager into 
the circumstances and immediate underlying and 
root causes of the accident/incident, to try to prevent 
a recurrence and to learn any general lessons.  
       A  medium-level  investigation will involve a more 
detailed investigation by the relevant supervisor 
or line manager, the health and safety adviser and 
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       physical conditions have had less time to change;  
       more people are likely to be available, for example 
delivery drivers, contractors and visitors, who will 
quickly disperse following an incident, making con-
tact very diffi cult;  
       there will probably be the opportunity to take imme-
diate action to prevent a recurrence and to demon-
strate management commitment to improvement;  
       immediate information from the person suffering the 
accident often proves to be most useful.    

 Consideration   should be given to asking the person 
to return to site for the accident investigation if they are 
physically able, rather than wait for them to return to 
work. A second option, although not as valuable, would 
be to visit the injured person at home or even in hospital 
(with their permission) to discuss the accident.  

    8.4.3       Investigation method 

 There   are four basic elements to a sound investigation: 

1.     Collect facts about what has occurred.  
2.     Assemble, and analyse the information obtained.  
3.     Compare the information with acceptable industry 

and company standards and legal requirements to 
draw conclusions.  

4.     Implement the fi ndings and monitor progress.    

 Information   should be gathered from all available 
sources, for example, witnesses, supervisors, physical 
conditions, hazard data sheets, written systems of work, 
training records. The amount of time spent should not, 
however, be disproportionate to the risk. The aim of the 
investigation should be to explore the situation for pos-
sible underlying factors, in addition to the immediately 
obvious causes of the accident. For example, in a machin-
ery accident it would not be suffi cient to conclude that an 
accident occurred because a machine was inadequately 
guarded. It is necessary to look into the possible underly-
ing system failure that may have occurred. 

 Investigations   have three facets, which are particularly 
valuable and can be used to check against each other: 

       direct observation of the scene, premises, workplace, 
relationship of components, materials and substances 
being used, possible reconstruction of events and 
injuries or condition of the person concerned;  
       documents including written instructions, train-
ing records, procedures, safe operating systems, risk 
assessments, policies, records of inspections or test 
and examinations carried out;  

➤
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       interviews (including written statements) with per-
sons injured, witnesses, people who have carried 
out similar functions or examinations and tests on 
the equipment involved and people with specialist 
knowledge.    

    Immediate causes 
 A   detailed investigation should look at the following 
factors as they can provide useful information about 
immediate causes  that have been manifested in the 
incident/accident. 

       Personal factors: 
●  behaviour of the people involved  
●  suitability of people doing the work  
●  training and competence.     
     Task factors: 
● workplace conditions and precautions or controls  
● actual method of work adopted at the time  
● ergonomic factors  
       ● normal working practice either written or customary.        

    Underlying and root causes 
 A   thorough investigation should also look at the follow-
ing factors as they can provide useful information about 
underlying and root causes  that have been manifested 
in the incident/accident: 

Underlying   causes  are the less obvious system or 
organizational reasons for an accident or incident such as: 

       pre-start-up machinery checks were not made by 
supervisors  
       the hazard had not been considered in the risk 
assessment
       there was no suitable method statement  
       pressures of production had been more important  
       the employee was under a lot of personal pressure at 
the time  
       have there been previous similar incidents?  
       was there adequate supervision, control and coordi-
nation of the work involved?    

Root   causes  involve an initiating event or failing 
from which all other causes or failings arise. Root causes 
are generally management, planning or organizational 
failings including: 

       quality of the health and safety policy and 
procedures;  
       quality of consultation and cooperation of employees;  
       the adequacy and quality of communications and 
information;  
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should be sensitive; upsetting the witness further should 
be avoided.  

    8.4.5       Comparison with relevant standards 

 There   are usually suitable and relevant standards which 
may come from the HSE, industry or the organization 
itself. These should be carefully considered to see if: 

       suitable standards are available to cover legal stand-
ards and the controls required by the risk assessments;  
       the standards are suffi cient and available to the 
organization;  
       the standards were implemented in practice;  
       the standards were implemented, why there was a 
failure;  
       changes should be made to the standards.     

    8.4.6       Recommendations 

 The   investigation should have highlighted both imme-
diate causes and underlying causes. Recommendations, 
both for immediate action and for longer term improve-
ments, should come out of this, but it may be necessary to 
ensure that the report goes further up the management 
chain if the improvements recommended require authori-
zation, which cannot be given by the investigating team.  

    8.4.7       Follow-up 

 It   is essential that a follow-up is made to check on the 
implementation of the recommendations. It is also nec-
essary to review the effect of the recommendations to 
check whether they have achieved the desired result and 
whether they have had unforeseen  ‘ knock-on ’  effects, cre-
ating additional risks and problems.  

    8.4.8       Use of information 

 The   accident or incident investigation should be used to 
generate recommendations but should also be used to 
generate safety awareness. The investigation report or a 
summary should therefore be circulated locally to rele-
vant people and, when appropriate, summaries circulated 
throughout the organization. The accident or incident 
does not need to have resulted in a 3-day lost time injury 
for this system to be used.  

    8.4.9       Training 

 A   number of people will potentially be involved in acci-
dent or incident investigation. For most of these people 
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       defi ciencies in risk assessments, plans and control 
systems;  
       defi ciencies in monitoring and measurement of work 
activities;  
       quality and frequency of reviews and audits.       

       8.4.4       Investigation interview techniques 

 It   must be made clear at the outset and during the course 
of the interview that the aim is not to apportion blame 
but to discover the facts and use them to prevent similar 
accidents or incidents in the future. 

 A   witness should be given the opportunity to explain 
what happened in their own way without too much inter-
ruption and suggestion. Questions should then be asked 
to elicit more information. These should be of the open 
type, which do not suggest the answer. Questions starting 
with the words in  Figure 8.4    are useful. 

  ‘ Why ’  should not be used at this stage. The facts 
should be gathered fi rst, with notes being taken at the 
end of the explanation. The investigator should then read 
them or give a summary back to the witness, indicating 
clearly that they are prepared to alter the notes, if the wit-
ness is not content with them. 

 If   possible, indication should be given to the witness 
about immediate actions that will be taken to prevent a 
similar occurrence and that there could be further improve-
ments depending on the outcome of the investigation. 

 Seeing people injured   can often be very upsetting for 
witnesses, which should be borne in mind. This does not 
mean they will not be prepared to talk about what has 
happened. They may in fact wish to help, but questions 
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Figure 8.4          Questions to be asked in an investigation.    



Incident and accident investigation recording and reporting

159

this will only be necessary on very few occasions. Training 
guidance and help will therefore be required. Training 
can be provided in accident/incident investigation in 
courses run on site and also in numerous off-site venues. 
Computer-based training courses are also available. These 
are intended to provide refresher training on an individ-
ual basis or complete training at offi ce sites, for example, 
where it may not be feasible to provide practical training.  

    8.4.10       Investigation form 

 Headings   which could be used to compile an accident/ 
incident investigation form are given below: 

       date and location of accident/incident;  
       circumstances of accident/incident;  
       immediate cause of accident/incident;  
       underlying cause of accident/incident;  
       immediate action taken;  
       recommendation for further improvement;  
       report circulation list;  
       date of investigation;  
       signature of investigating team leader;  
       names of investigating team.    

    Follow-up 
           were the recommendations implemented?  
       were the recommendations effective?    

 The   following categories of immediate causes of acci-
dent are used in F2508: 

       1.     contact with moving machinery or material being 
machined;  

       2.     struck by moving, including fl ying or falling object;  
       3.     struck by moving vehicle;  
       4.     struck against something fi xed or stationary;  
       5.     injured whilst handling lifting or carrying;  
       6.     slip, trip or fall on same level;  
       7.     fall from height; indicate approximate distance of fall 

in metres;  
       8.     trapped by something collapsing or overturning;  
       9.     drowning or asphyxiation;  
10.     exposure to or contact with harmful substances;  
11.     exposure to fi re;  
12.     exposure to an explosion;  
13.     contact with electricity or an electrical discharge;  
14.     injured by an animal;  
15.     violence;  
16.     other kind of accident.
  The investigation form shown in Appendix 8.1 uses 

these immediate causes which can be used for analy-
sis purposes.      
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    8.4.11        Key date for medium level of 
investigation 

 The   HSE in HSG65 has suggested that the key data 
included in  Box 8.1    should be covered in an investigation 
report. This level of data is more appropriate to a medium 
level of investigation (see Section 8.3.1).   

   8.5     Legal recording and reporting 
requirements 

    8.5.1       Accident book 

 Under   the Social Security (Claims and Payments) 
Regulations 1979, Regulation 25, employers must keep a 
record of accidents at premises where more than 10 peo-
ple are employed. Anyone injured at work is required to 
inform the employer and record information on the acci-
dent in an accident book, including a statement on how 
the accident happened. 

 The   employer is required to investigate the cause 
and enter this in the accident book if they discover any-
thing that differs from the entry made by the employee. 
The purpose of this record is to ensure that information is 
available if a claim is made for compensation. 

 The   HSE produced a new Accident Book BI 510 (see 
 Figure 8.5   ) in May 2003 with notes on these Regulations, 
and the Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations 1995 (RIDDOR) and now com-
plies with the Data Protection Act 1998.  

    8.5.2       RIDDOR 

 RIDDOR   requires employers, the self-employed and those 
in control of premises, to report certain more serious acci-
dents and incidents to the HSE or other enforcing author-
ity and to keep a record. There are no exemptions for small 
organizations. A full summary of the Regulations is given 
in Chapter 17. The reporting and recording requirements 
are as follows: 

    Death or major injury 
 If   an accident occurs at work and: 

       an employee or self-employed person working on 
the premise is killed or suffers a major injury (includ-
ing the effects of physical violence) (see Chapter 17 
under RIDDOR for defi nition of major injury);  
       a member of the public is killed or taken to hospital.    

➤
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 The   responsible person must notify the enforc-
ing authority without delay by the quickest practicable 
means, for example telephone. They will need to give brief 
details about the organization, the injured person(s) and 
the circumstances of the accident and, within 10 days, the 
responsible person must also send a completed accident 
report form, F2508.  

    Over 3-day lost time injury 
 If   there is an accident connected with work (including 
physical violence), and an employee or self-employed per-
son working on the premises suffers an injury and is away 
from work or not doing his/her normal duties for more 
than 3 days (including weekends, rest days or holidays but 
not counting the day of the accident), the responsible per-
son must send a completed accident report form, F2508, 
to the enforcing authority within 10 days.  

    Disease 
 If   a doctor notifi es the responsible person that an 
employee suffers from a reportable work-related disease Figure 8.5      The accident book (BI 510 ISBN 978 0 7176 6249 4).    

   Box 8.1          Key data to be covered in accident, ill health and incident reports      

    The event 

           Details of any injured person, including age, sex, 
experience, training, etc.  
       A description of the circumstances, including the 
place, time of day and conditions.  
       Details of the event, including: 
●      any actions which led directly to the event  
●      the direct causes of any injuries, ill health or 

other loss  
●      the immediate causes of the event  
●      the underlying causes  –  for example failures in 

workplace precautions, risk control systems or 
management arrangements  .       

       Details of the outcomes, including in particular: 
     ●      the nature of the outcome  –  for example injuries 

or ill health to employees or members of the pub-
lic, damage to property, process disruption, emis-
sions to the environment, creation of hazards  

●      the severity of the harm caused, including inju-
ries, ill health and losses.       

     The immediate management response to the situa-
tion and its adequacy: 
●      Was it dealt with promptly?  
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●      Were continuing risks dealt with promptly and 
adequately?  

●      Was the fi rst-aid response adequate?  
●      Were emergency procedures followed?       

       Whether the event was preventable and if so how.     

    The potential consequences 

           What was the worst that could have happened?  
       What prevented the worst from happening?  
       How often could such an event occur (the  ‘  recur-
rence potential  ’ )?
       What was the worst injury or damage which could 
have resulted (the  ‘  severity potential  ’ )?
       How many people could the event have affected 
(the  ‘  population potential  ’ )?

    Recommendations 

 Prioritized   actions with responsibilities and targets for 
completion. 

Source   : HSG65.    
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or fatality phone 0151 951 4000 to be directed to the 
appropriate HSE offi ce.      

   8.6     Internal systems for collecting 
and analysing incident data 

       Introduction 
 Managers   need effective internal systems to know 
whether the organization is getting better or worse, to 
know what is happening and why, and to assess whether 
objectives are being achieved. Chapter 16 deals with mon-
itoring generally; but here, the basic requirements of a 
collection and analysis system for incidents are discussed. 

 The   incident report form (discussed earlier) is the basic 
starting point for any internal system. Each organization 
needs to lay down what the system involves and who is 
responsible to do each part of the procedure. This will involve: 

       what type of incidents should be reported;  
       who completes the incident report form  –  normally 
the manager responsible for the investigation;  
       how copies should be circulated in the organization;  
       who is responsible to provide management measure-
ment data;  
       how the incident data should be analysed and at 
what intervals;  
       the arrangements to ensure that action is taken on 
the data provided.    

 The   data should seek to answer the following questions: 

       are failure incidents occurring, including injuries, ill 
health and other loss incidents?  
       where are they occurring?  
       what is the nature of the failures?  
       how serious are they?  
       what are the potential consequences?  
       what are the reasons for the failures?  
       how much has it cost?  
       what improvements in controls and the management 
system are required?  
       how do these issues vary with time?  
       is the organization getting better or worse?     

    Type of accident/incident 
 Most   organizations will want to collect data on: 

       all injury accidents;  
       cases of ill health;  
       sickness absence;  
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a completed disease report form, F2508A, must be sent to 
the enforcing authority. A summary is included in Chapter 
17 and a full list is included with a pad of report forms. The 
HSE InfoLine or the Incident Contact Centre can be con-
tacted to check whether a particular disease is reportable.  

    Dangerous occurrence 
 If   an incident happens which does not result in a reportable 
injury, but obviously could have done, it could be a danger-
ous occurrence as defi ned by a list in the Regulations (see 
Chapter 17 for a summary of dangerous occurrences). All 
dangerous occurrences must be reported immediately by, 
for example, telephone, to the enforcing authorities. The HSE 
InfoLine or the Incident Contact Centre can be contacted to 
check whether a dangerous occurrence is reportable. 

 A   completed Dangerous occurrence report form, 
F2508DO, must be sent to the enforcing authorities within 
10 days. There are also special report forms for fl ammable 
gas incidents and incidents offshore.    

       8.5.3       Whom to report to 

 Until   2001 all reports had to be made to the local HSE offi ce 
or Local Authority. This can still be done, but there is a central-
ized national system, called the Incident Contact Centre (ICC), 
which is a joint venture between the HSE and local authori-
ties. All reports sent locally are now passed on to the ICC. 

 This   means that employers no longer need be con-
cerned about which authority to report to, as all incidents can 
be reported to the ICC directly. Reports can be sent by tele-
phone, fax, the Internet or by post. If reporting by the Internet 
or telephone, a copy of the report is sent to the responsible 
person for correction, if necessary, and for their records. 

         Postal reports should be sent to: 
        ●      Incident Contact Centre  
               Caerphilly Business Park  
               Caerphilly  
               CF83 3GG       

       For Internet reports go to: 
        ●       www.hse.gov.uk/riddor/online.htm        

       or link through 
        ●       www.hse.gov.uk        

       By telephone (charged at local rates) 
        ●      0845 300 9923       

       By fax (charged at local rates) 
        ●      0845 300 9924       

       By e-mail:  www.hse.gov.uk/forms/incident/index.htm . 
If the HSE is needed urgently to report a major incident 
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 Reports   should be prepared with simple tables and 
graphs showing trends and comparisons. Line graphs, bar 
charts and pie charts are all used quite extensively with 
good effect. All analysis reports should be made available 
to employees as well as managers. This can often be done 
through the Health and Safety Committee and safety rep-
resentatives, where they exist, or directly to all employees 
in small organizations. Other routine meetings, team brief-
ings and notice boards can all be used to communicate 
the message. 

 It   is particularly important to make sure that any 
actions recommended or highlighted by the reports are 
taken quickly and employees kept informed.    

   8.7     Compensation and insurance 
issues

 Accidents/incidents   arising out of the organization’s activi-
ties resulting in injuries to people and incidents resulting in 
damage to property can lead to compensation claims. The 
second objective of an investigation should be to collect 
and record relevant information for the purposes of dealing 
with any claim. It must be remembered that, in the longer 
term, prevention is the best way to reduce claims and must 
be the fi rst objective in the investigation. An overzealous 
approach to gathering information concentrating on the 
compensation aspect can, in fact, prompt a claim from 
the injured party where there was no particular intention 
to take this route before the investigation. Nevertheless, 
relevant information should be collected. Sticking to the 
collection of facts is usually the best approach. 

 As   mentioned earlier the legal system in England 
and Wales changed dramatically with the introduction of 
the Woolf reforms in 1999. These reforms apply to injury 
claims. This date was feared by many because of the 
uncertainty and the fact that the pre-action protocols 
were very demanding. 

 The   essence of the pre-legal action protocols is as 
follows: 

1.      ‘ letter of claim ’  to be acknowledged within 21 days;  
2.     ninety days from date of acknowledgement to either 

accept liability or deny. If liability is denied then full 
reasons must be given;  

3.     agreement to be reached on using a single expert.    

 The   overriding message is that to comply with the 
protocols quick action is necessary. It is also vitally impor-
tant that records are accurately kept and accessible. 

       damage to property, personal effects and work in 
progress;  
       incidents with the potential to cause serious injury, ill 
health or damage (undesired circumstances).    

 Not   all of these are required by law, but this should 
not deter the organization that wishes to control risks 
effectively.  

    Analysis 
 All   the information, whether in accident books or report 
forms, will need to be analysed so that useful manage-
ment data can be prepared. Many organizations look at 
the analysis every month and annually. However, where 
there are very few accidents/incidents, quarterly may 
be suffi cient. The health and safety information should 
be used alongside other business measures and should 
receive equal status. 

 There   are several ways in which data can be analysed 
and presented. The most common ways are: 

       by causation using the classifi cation used on the 
RIDDOR form F2508. This has been used on the exam-
ple accident/incident report form (see Appendix 8.1);  
       by the nature of the injury, such as cuts, abrasions, 
asphyxiation and amputations;  
       by the part of the body affected, such as hands, arms, 
feet, lower leg, upper leg, head, eyes, back and so on. 
Sub-divisions of these categories could be useful if 
there were suffi cient incidents;  
       by age and experience at the job;  
       by time of day;  
       by occupation or location of the job;  
       by type of equipment used.    

 There   are a number of up-to-date computer record-
ing programs which can be used to manipulate the data if 
signifi cant numbers are involved. The trends can be shown 
against monthly, quarterly and annual past performance of, 
preferably, the same organization. If indices are calculated, 
such as Incident Rate, comparisons can be made nation-
ally with HSE fi gures and with other similar organizations 
or businesses in the same industrial group. This is really of 
major value only to larger organizations with signifi cant 
numbers of events. (See Chapters 4 and 5 for more infor-
mation on defi nitions and calculation of Incident Rates.) 

 The   HSE produces annual bulletins of national per-
formance along with a detailed statistical report, which 
can be used for comparisons. There are diffi culties in com-
parisons across Europe and say, with the USA, where the 
defi nitions of accidents or time lost vary. 
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       Relevant statutory provisions 
 The   Reporting of Injuries, Diseases and Dangerous 

Occurrences Regulations 1995.    

   8.9     Practice NEBOSH questions for 
Chapter 8 

         1.                         (i)      Give FOUR  reasons why an organization should 
have a system for the internal reporting of accidents.  
(ii)      Outline  factors that may discourage employees 
from reporting accidents at work.     

       2.     An employee has been seriously injured after being 
struck by a reversing vehicle in a loading bay. 

                        (i)      Give FOUR  reasons why the accident should be 
investigated by the person’s employer.  
(ii)       Outline  the information that should be included 
in the investigation report.  
(iii)       Outline FOUR  possible immediate causes 
AND FOUR  possible underlying (root) causes of the 
accident.        

       3.   State  the issues that should be included in a typical 
workplace accident reporting procedure.  

       4.     An organization has decided to conduct an internal 
investigation of an accident in which an employee 
was injured following the collapse of storage 
racking. 

                        (i)       Outline FOUR  benefi ts to the organization of 
investigating the accident.  
(ii)      Giving reasons in  EACH  case,  identify FOUR  peo-
ple who may be considered useful members of the 
investigation team.  
(iii)      Having defi ned the team,  outline  the fac-
tors that should be considered when planning the 
investigation.        

       5.   Explain  the purpose and benefi ts of collecting  ‘ near-
miss ’  incident data.  

       6.   Explain  the differences between the  immediate  and 
the root (underlying)  causes of an accident.  

       7.   Outline  the immediate and longer term actions that 
should be taken following a major injury accident at 
work.  

 Lord   Woolf made it clear in his instructions to the 
judiciary that there should be very little leeway given to 
claimants and defendants who did not comply. 

 What   has been the effect of these reforms on day to 
day activity? 

 At   the present time there has been a dramatic drop in 
the number of cases moving to litigation. Whilst this was 
the primary objective of the reforms, the actual drop is far 
more signifi cant than any one anticipated. In large part 
this may simply be due to general unfamiliarity with the 
new rules and we can expect an increase in litigation as 
time goes by. 

 However,   some of the positive effects have been: 

       the elimination of speculative actions due to the 
requirement to fully outline the claimant’s case in the 
letter of claim;  
       earlier and more comprehensive details of the claim 
allowing a more focused investigation and response;  
      ‘ Part 36 offers ’  (payments into court) seeming to be 
having greater effect in deterring claimants from pur-
suing litigation;  
       overall faster settlement.    

 The   negative effects have principally arisen from fail-
ure to comply with the timescales, particularly relating to 
the gathering of evidence and records and having no time 
therefore to construct a proper defence. 

 Whilst   it is still too early to make a full assessment of 
the impact of Woolf there are reasons to be cautiously 
optimistic. 

 Appendix   8.2 provides a checklist of headings, 
which may assist in the collection of information. It is 
not expected that all accidents and incidents will be 
investigated in depth and a dossier with full information 
prepared. Judgement has to be applied as to which inci-
dents might give rise to a claim and when a full record 
of information is required. All accident/incident report 
forms should include the names of all witnesses as a mini-
mum. Where the injury is likely to give rise to lost time, a 
photograph(s) of the situation should be taken.  

   8.8     Sources of reference 

 Guide   to the Reporting of Injuries, Diseases and   
Dangerous Occurrences Regulations 1995 L73 HSE 
Books 2008 ISBN 978 0 7176 6290 6. 

 Investigating   Incidents and Accidents at Work HSG245 
HSE Books 2004 ISBN 978 0 7176 2827 8. 

 Incident   at Work Misc769 HSE Web 2007. 
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13.     An employee has suffered a fatal injury at work. 
(i)      Outline  the procedure for reporting the accident 
to the enforcing authority.  
(ii)      State  who should be informed of the accident, 
other than the enforcing authority.     

14.     With reference to the Reporting of Injuries, Diseases 
and Dangerous Occurrences Regulations 1995: 

                       (i) List FOUR  types of major injury.  
(ii)      Outline  the procedures for reporting a major 
injury to an enforcing authority.        

15.     With reference to the Reporting of Injuries, Diseases 
and Dangerous Occurrences Regulations (RIDDOR) 
1995: 
(i)      Explain , using  TWO  examples, the meaning of 
the term  ‘ dangerous occurrence ’ .  
(ii)      State  the requirements for reporting a danger-
ous occurrence.        

16.   (i)      State THREE  occupational diseases report-
able under the Reporting of Injuries, Diseases and 
Dangerous Occurrences Regulations (RIDDOR) 1995.  
(ii)      Outline  the legal requirements for reporting an 
occupational disease.     

17.   (i)      Identify TWO  ill-health conditions that are 
reportable under the Reporting of Injuries, Diseases 
and Dangerous Occurrences Regulations (RIDDOR) 
1995.  
(ii)      Outline  reasons why employers should keep 
records of occupational ill health among employees.     

18.     An employee is claiming compensation for injuries 
received during an accident involving a fork-lift truck. 
(i)                    Identify  the documented information that the 
employer might draw together when preparing a 
possible defence against the claim.                       

       8.     An employee slipped on a patch of oil on a ware-
house fl oor and was admitted to hospital where he 
remained for several days. The oil was found close to a 
stack of pallets that had been left abandoned on the 
designated pedestrian walkway. 

                        (i)      Outline  the legal requirements for reporting the 
accident to the enforcing authority.  
(ii)      Identify  the possible  immediate   AND   root  causes 
of the accident.  
    (iii)      Outline  ways in which management could demon-
strate their commitment to improve health and safety 
standards in the workplace following the accident.        

       9.     An employee broke their arm when they fell down a 
fl ight of stairs at work while carrying a box of letters 
to the mail room: 
 (i)      state  the requirements for reporting the accident 
to the enforcing authority  AND
(ii)      give  the information that should be contained in 
the accident report.     

10.   Identify  the questions that might be included on a 
checklist to gather information following an accident 
involving slips, trips and falls.  

11.   Outline  the key points that should be covered in a 
training session for employees on the reporting of 
accidents/incidents.  

12.     With reference to the Reporting of Injuries, Diseases 
and Dangerous Occurrences Regulations 1995: 

                        (i)       State  the legal requirements for reporting a fatal-
ity resulting from an accident at work to an enforcing 
authority.  
(ii) Outline THREE  further categories of work-related 
injury (other than fatal injuries) that are reportable.  
(iii) State  the requirements for reporting an  ‘ over 
three-day ’  injury.        
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ACCIDENT/INCIDENT REPORT

 INJURED   PERSON:  .........................................................................................  Date of Incident:  / /20 Time:  .......... a.m./p.m. 
 POSITION  : ..........................................................................................................  Place of Incident:  ...........................................................................
 DEPARTMENT  : ..................................................................................................    Details of Injury:  ............................................................................
 Investigation   carried out by:  ......................................................................................................................................................................................
 Position  : ...............................................................................................................  Estimated Absence: ....................................................................

Brief   details of Accident/Incident  (A detailed report together with diagrams, photographs and any witness state-
ments should be attached where necessary. Please complete all details requested overleaf.) 

Immediate   Causes     Underlying Causes                                      

Conclusions    (How can we prevent this kind of incident/accident occurring again?) 

Action   to be taken:     Completion Date:  / /20                                      

IMPORTANT  
 Please   ensure that an accident/incident investigation and report is completed and forwarded to Human Resources 
 within 48 hours of the accident/incident occurring  . 

 Remember   that accidents involving major injuries or dangerous occurrences have to be notifi ed immediately by 
telephone to the HSE/Local authority. 

 Signature   of manager making report: ...............................................................................  Copies: Personnel Manager 
                                       Health and Safety Manager 

      Date:  / /20   Payroll Controller 

 INJURED   PERSON: Surname .................................................................................     Forenames .........................................................................

Male/Female 

 Home   address ............................................................................................................................................................................ Age .................................

Employee       �       Agency Temp     �       Contractor     �       Visitor     �        Youth Trainee     �      (Tick one box)

     Appendix 8.1       Accident/incident report form 

(Continued)
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Kind   of Accident/incident  Indicate what kind of accident/incident led to the injury or condition (tick one box)

   Contact with moving 
machinery or material 
being machined 
                                                     1 

 Injured while handling, 
lifting or carrying 

                                                   5 

 Drowning or 
asphyxiation 

                                                   9 

 Contact with electricity 
or an electrical 
discharge 
                                                 13 

   Struck by moving, 
fl ying or falling object 
                                                     2 

 Slip, trip or fall on 
same level 
                                                   6 

 Exposure to or contact 
with harmful substance 
                                                 10 

 Injured by an animal 

                                                 14 

   Struck by moving 
vehicle 

                                                     3 

 Fall from height; 
indicate approx distance 
of fall . . . . . .              m 
                                                   7 

 Exposure to fi re 

                                                 11 

 Violence; physically 
assaulted by a person 

                                                 15 

   Struck against something 
fi xed or stationary 
                                                     4 

 Trapped by something 
collapsing 
                                                   8 

 Exposure to an 
explosion
                                                 12 

 Other kind of 
accident
                                                 16 

 Detail   any machinery, chemicals, tools etc. involved 

 Incident   fi rst reported to:   Name  ...........................................................................

 Position       ...........................................................................    Dept  .............................................................................

 First   Aid/medical attention by:   First Aider Name  ...................................    Dept  ............................................

    ............................................................   Doctor Name  .........................................

      Medical centre  ......................................    Hospital  ...................................

WITNESSES
 Name     Position  &  Dept   Statement obtained (yes/no) 
       Attach all statements taken 
..................................................... ........................................................................................................  yes/no 
..................................................... ........................................................................................................  yes/no 
..................................................... ........................................................................................................  yes/no 
..................................................... ........................................................................................................  yes/no 

 For   Offi ce use only 

 If   relevant:   Date reported to HSE/LA   a) by telephone    . . .  /  . . . /20 

       b) on form F2508   . . .  /  . . . /20 

                         Date reported to organization’s insurers  . . . /  . . . /20 

WERE THE RECOMMENDATIONS EFFECTIVE? YES/NO
IF NO SAY WHAT ACTION SHOULD BE TAKEN . 
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     Appendix 8.2       Information for 
insurance/compensation claims 

    Information for insurance/compensation 
purposes following accident or incident 
 Factual   information needs to be collected where there 
is the likelihood of some form of claim either against 
the organization or by the organization (e.g. damage to 
equipment). This aspect should be considered as a second 
objective in accident/incident investigation, the fi rst being 
to learn from the accident/incident to reduce the possibil-
ity of accidents/incidents occurring in the future.  

    Workplace claims 
           accident book entry;  
       fi rst aider report;  
       surgery record;  
       foreman/supervisor accident report;  
       safety representatives accident report;  
       RIDDOR report to HSE;  
       other communications between defendants and HSE;  
       minutes of Health and Safety Committee meeting(s) 
where accident/incident considered;  
       report to DSS;  
       documents listed above relative to any previous 
Accident/incident identifi ed by the claimant and 
relied upon as proof of negligence;  
       earnings information where defendant is employer.    

 Documents   produced to comply with require-
ments of the Management of Health and Safety at Work 
Regulations 1999: 

       pre-accident/incident risk assessment;  
       post-accident/incident re-assessment;  
       Accident/incident Investigation Report prepared in 
implementing the requirements; Health Surveillance 
Records in appropriate cases; information provided to 
employees;  
       documents relating to the employee’s health and 
safety training.     

    Workplace claims  –  examples of disclosure where 
specifi c Regulations apply 
    Section A  –  Workplace (Health Safety and Welfare) 
Regulations 1992 

           repair and maintenance records;  
       housekeeping records;  
       hazard warning signs or notices (traffi c routes).     

➤
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    Section B  –  Provision and Use of Work Equipment 
Regulations 1998 

           manufacturers ’  specifi cations and instructions in 
respect of relevant work equipment establishing its 
suitability to comply with Regulation 5;  
       maintenance log/maintenance records required; 
documents providing information and instructions to 
employees; documents provided to the employee in 
respect of training for use;  
       any notice, sign or document relied upon as a defence 
against alleged breaches dealing with controls and 
control systems.     

    Section C  –  Personal Protective Equipment at Work 
Regulations 1992 

           documents relating to the assessment of the PPE;  
       documents relating to the maintenance and replace-
ment of PPE;  
       record of maintenance procedures for PPE;  
       records of tests and examinations of PPE;  
       documents providing information, instruction and 
training in relation to the PPE;  
       instructions for use of PPE to include the manufactur-
ers ’  instructions.     

    Section D  –  Manual Handling Operations 
Regulations 1992 

           manual handling risk assessment carried out;  
       re-assessment carried out post-accident;  
       documents showing the information provided to the 
employee to give general indications related to the 
load and precise indications on the weight of the load 
and the heaviest side of the load if the centre of grav-
ity was not positioned centrally;  
       documents relating to training in respect of manual 
handling operations and training records.     

    Section E  –  Health and Safety (Display Screen 
Equipment) Regulations 1992 

           analysis of work stations to assess and reduce risks;  
       re-assessment of analysis of work stations to assess 
and reduce risks following development of symptoms 
by the claimant;  
       documents detailing the provision of training includ-
ing training records;  
       documents providing information to employees.     
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    Section F  –  Control of Substances Hazardous to Health 
Regulations 2002 

           risk assessments and any reviews;  
       copy labels from containers used for storage handling 
and disposal of carcinogens;  
       warning signs identifying designation of areas 
and installations which may be contaminated by 
carcinogens;  
       documents relating to the assessment of the PPE;  
       documents relating to the maintenance and replace-
ment of PPE;  
       record of maintenance procedures for PPE;  
       records of tests and examinations of PPE;  

➤
➤

➤

➤
➤

➤
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       documents providing information, instruction and 
training in relation to the PPE;  
       instructions for use of PPE to include the manufactur-
ers ’  instructions;  
       air monitoring records for substances assigned a 
workplace exposure limit;  
       maintenance examination and test of control meas-
ures records;  
       monitoring records;  
       health surveillance records;  
       documents detailing information, instruction and 
training including training records for employees;  
       labels and health and safety data sheets supplied to 
the employers.      

➤

➤
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  9                    Movement of people 
and vehicles  –  hazards 
and control   

 After   reading this chapter you should be able to: 

     1.      identify the hazards that may cause injuries to 
pedestrians in the workplace and the control meas-
ures to reduce the risk of such injuries  

2.      identify the hazards presented by the movement 
of vehicles in the workplace and the control meas-
ures to reduce the risks they present.    

9.1       Introduction 

 People   are most often involved in accidents as they walk 
around the workplace or when they come into contact 
with vehicles in or around the workplace. It is therefore 
important to understand the various common accident 
causes and the control strategies that can be employed 
to reduce them. Slips, trips and falls account for the major-
ity of accidents to pedestrians and the more serious 
accidents between pedestrians and vehicles can often 
be traced back to excessive speed or other unsafe vehi-
cle practices, such as lack of driver training. Many of the 
risks associated with these hazards can be signifi cantly 
reduced by an effective management system.  

9.2       Hazards to pedestrians 

 The   most common hazards to pedestrians at work are 
slips, trips and falls on the same level, falls from height, 

collisions with moving vehicles, being struck by moving, 
falling or fl ying objects and striking against fi xed or sta-
tionary objects. Each of these will be considered in turn, 
including the conditions and environment in which the 
particular hazard may arise. 

Figure 9.1      Tripping hazards.    
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       sloping or uneven fl oors  –  particularly where there is 
poor lighting or no handrails;  
       unsuitable footwear  –  shoes with a slippery sole or 
lack of ankle support.    

 The   vast majority of major accidents involving slips, 
trips and falls on the same level result in dislocated or 
fractured bones.  

    9.2.2       Falls from work at height 

 These   are the most common cause of serious injury or 
death in the construction industry and the topic is cov-
ered in Chapter 16. These accidents are often concerned 
with falls of greater than about 2       m and often result in 
fractured bones, serious head injuries, loss of conscious-
ness and death. Twenty-fi ve per cent of all deaths at work 
and 19% of all major accidents are due to falls from a 
height. Falls down staircases and stairways, through fragile 
surfaces, off landings and stepladders and from vehicles, 
all come into this category. Injury, sometimes serious, can 
also result from falls below 2       m, for example using swivel 
chairs for access to high shelves.  

    9.2.3       Collisions with moving vehicles 

 These   can occur within the workplace premises or on the 
access roads around the building. It is a particular prob-
lem where there is no separation between pedestrians 
and vehicles or where vehicles are speeding. Poor lighting,  
blind corners, the lack of warning signs and barriers at 
road crossing points also increase the risk of this type of 

➤

➤

    9.2.1       Slips, trips and falls on the same level 

 These   are the most common of the hazards faced by pedes-
trians and accounted for 30% of all the major accidents 
  every year and 20% of over 3-day injuries reported to the 
Health and Safety Executive (HSE), who have reported that 
every 25 minutes someone breaks or fractures a bone due 
to slipping, tripping or falling at work ( Figure 9.1   ). It has 
been estimated that the annual cost of these accidents to 
the nation is  £ 750 million and a direct cost to employers 
of  £ 300 million. The highest reported injuries are reported 
in the food and related industries. Older workers, especially 
women, are the most severely injured group from falls 
resulting in fractures of the hips and/or femur. Civil com-
pensation claims are becoming more common and costly 
to employers and such claims are now being made by 
members of the public who have tripped on uneven paving 
slabs on pavements or in shopping centres. 

 The   HSE has been so concerned at the large number 
of such accidents that it has identifi ed slips, trips and falls 
on the same level as a key risk area. The costs of slips, 
trips and falls on the same level are high to the injured 
employee (lost income and pain), the employer (direct 
and indirect costs including lost production) and to soci-
ety as a whole in terms of health and social security costs. 

 Slip   hazards are caused by: 

       wet or dusty fl oors;  
       the spillage of wet or dry substances  –  oil, water, fl our 
dust and plastic pellets used in plastic manufacture 
( Figure 9.2   );  
       loose mats on slippery fl oors;  
       wet and/or icy weather conditions;  
       unsuitable footwear or fl oor coverings or sloping fl oors.    

 Trip   hazards are caused by: 

       loose fl oorboards or carpets;  
       obstructions, low walls, low fi xtures on the fl oor;  
       cables or trailing leads across walkways or uneven 
surfaces; leads to portable electrical hand tools and 
other electrical appliances (vacuum cleaners and 
overhead projectors); raised telephone and electri-
cal sockets  –  also a serious trip hazard (this can be a 
signifi cant problem when the display screen work-
stations are re-orientated in an offi ce);  
       rugs and mats  –  particularly when worn or placed on 
a polished surface;  
       poor housekeeping  –  obstacles left on walkways, rub-
bish not removed regularly;  
       poor lighting levels  –  particularly near steps or other 
changes in level;  

➤
➤
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➤
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➤

➤
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Figure 9.2          Cleaning must be done carefully to prevent slipping.    
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accident. Eighteen per cent of fatalities at work are caused 
by collisions between pedestrians and moving vehicles 
with the greatest number occurring in the service sector 
(primarily in retail and warehouse activities).  

    9.2.4        Being struck by moving, falling or 
fl ying objects 

 This   causes 18% of fatalities at work and is the second high-
est cause of fatality in the construction industry. It also causes 
15% of all major and 14% of over 3-day accidents. Moving 
objects include articles being moved, moving parts of 
machinery or conveyor belt systems, and fl ying objects are 
often generated by the disintegration of a moving part or a 
failure of a system under pressure. Falling objects are a major 
problem in construction (due to careless working at height) 
and in warehouse work (due to careless stacking of pallets on 
racking). The head is particularly vulnerable to these hazards. 
Items falling off high shelves and moving loads are also sig-
nifi cant hazards in many sectors of industry.  

    9.2.5        Striking against fi xed or stationary 
objects 

 This   accounts for over 1000 major accidents every year. 
Injuries are caused to a person either by colliding with a 
fi xed part of the building structure, work in progress, 
a machine member or a stationary vehicle or by falling 
against such objects. The head appears to be the most vul-
nerable part of the body to this particular hazard and this 
is invariably caused by the misjudgement of the height of 
an obstacle. Concussion in a mild form is the most com-
mon outcome and a medical check-up is normally recom-
mended. It is a very common injury during maintenance 
operations when there is, perhaps, less familiarity with 
particular space restrictions around a machine. Effective 
solutions to all these hazards need not be expensive, time 
consuming or complicated. Employee awareness and 
common sense combined with a good housekeeping 
regime will solve many of the problems.   

9.3       Control strategies for 
pedestrian hazards 

    9.3.1       Slips, trips and falls on the same level 

 These   may be prevented or, at least, reduced by several con-
trol strategies. These and all the other pedestrian hazards dis-
cussed should be included in the workplace risk assessments 

required under the Management of Health and Safety at 
Work Regulations by identifying slip or trip hazards, such 
as poor or uneven fl oor/pavement surfaces, badly lit stair-
ways and puddles from leaking roofs. There is also a legal 
requirement in the Workplace (Health, Safety and Welfare) 
Regulations for all fl oors to be suitable, in good condition 
and free from obstructions. Traffi c routes must be so organ-
ized that people can move around the workplace safely. 

 The   key elements of a health and safety management 
system are as relevant to these as to any other hazards: 

Planning   –  remove or minimize the risks by using 
appropriate control measures and defi ned working 
practices (e.g. covering all trailing leads).  
Organization   –  involve employees and supervisors 
in the planning process by defi ning responsibility for 
keeping given areas tidy and free from trip hazards.  
Control   –  record all cleaning and maintenance work. 
Ensure that anti-slip covers and cappings are placed 
on stairs, ladders, catwalks, kitchen fl oors and smooth 
walkways. Use warning signs when fl oor surfaces 
have recently been washed.  
        Monitoring and review   –  carry out regular safety 
audits of cleaning and housekeeping procedures and 
include trip hazards in safety surveys. Check on accident 
records to see whether there has been an improvement 
or if an accident black spot can be identifi ed.    

 Slip   and trip accidents are a major problem for large 
retail stores for both customers and employees. The provi-
sion of non-slip fl ooring, a good standard of lighting and 
minimizing the need to block aisles during the re-stocking 
of merchandise are typical measures that many stores 
use to reduce such accidents. Other measures include 
the wearing of suitable footwear by employees, adequate 
handrails on stairways, the highlighting of any fl oor level 
changes and procedures to ensure a quick and effec-
tive response to any reports of fl oor damage or spillages. 
Good housekeeping procedures are essential. The design 
of the store layout and any associated warehouse can also 
ensure a reduction in all types of accident. Many of these 
measures are valid for a range of workplaces.  

    9.3.2       Falls from work at height 

 These   may be controlled by the use of suitable guardrails 
and barriers and also by the application of the hierarchy 
of controls discussed in Chapters 6 and 16 which is: 

       remove the possibility of falling a distance that could 
cause personal injury (e.g. by undertaking the work at 
ground level);  

➤

➤

➤

➤

➤



172

Introduction to health and safety at work

       special or alternative provision for disabled people 
(e.g. personnel elevator at the side of the staircase).    

 Great   care should be used when people are loading 
or unloading vehicles; as far as possible people should 
avoid climbing onto vehicles or their loads. For example 
sheeting of lorries should be carried out in designated 
places using properly designed access equipment.  

    9.3.3       Collisions with moving vehicles 

 These   are best prevented by completely separating pedes-
trians and vehicles, providing well-marked, protected and 
laid-out pedestrian walkways. People should cross roads 
by designated and clearly marked pedestrian crossings. 
Suitable guardrails and barriers should be erected at 
entrances and exits from buildings and at   ‘ blind ’  corners 
at the end of racking in warehouses. Particular care must be 
taken in areas where lorries are being loaded or unloaded. 
It is important that separate doorways are provided for 
pedestrians and vehicles and all such doorways should be 
provided with a vision panel and an indication of the safe 
clearance height, if used by vehicles. Finally, the enforce-
ment of a sensible speed limit, coupled, where practicable, 
with speed governing devices, is another effective control 
measure.  

    9.3.4        Being struck by moving, falling or 
fl ying objects 

 These   may be prevented by guarding or fencing the mov-
ing part (as discussed in Chapter 11) or by adopting the 
measures outlined for construction work (Chapter 16). 
Both construction workers and members of the public 
need to be protected from the hazards associated with 
falling objects. Both groups should be protected by the 
use of covered walkways or suitable netting to catch fall-
ing debris where this is a signifi cant hazard. Waste material 
should be brought to ground level by the use of chutes 
or hoists. Waste should not be thrown from a height and 
only minimal quantities of building materials should be 
stored on working platforms. Appropriate personal pro-
tective equipment, such as hard hats or safety glasses, 
should be worn at all times when construction operations 
are taking place. 

 It   is often possible to remove high-level storage in 
offi ces and provide driver protection on lift truck cabs in 
warehouses. Storage racking is particularly vulnerable and 
should be strong and stable enough for the loads it has 
to carry. Damage from vehicles in a warehouse can easily 

➤       protect against the hazard of falling a distance that 
could cause personal injury (e.g. by using handrails);  
       stop the person from falling a distance that could 
cause personal injury (e.g. by the provision of safety 
harnesses);  
       mitigate the consequences of falling a distance that 
could cause personal injury (e.g. by the use of air bags).    

 The   principal means of preventing falls of people 
or materials includes the use of fencing, guardrails, toe 
boards, working platforms, access boards and ladder 
hoops (Figure 9.3). Safety nets and safety harnesses 
should only be used when all other possibilities are not 
practical. The use of banisters on open sides of stairways 
and handrails fi tted on adjacent walls will also help to pre-
vent people from falling. Holes in fl oors and pits should 
always be fenced or adequately covered. Precautions 
should be taken when working on fragile surfaces (see 
Chapter 16 for details). 

 Permanent   staircases are also a source of accidents 
included within this category of falling from a height 
and the following design and safety features will help to 
reduce the risk of such accidents: 

       adequate width of the stairway, depth of the tread and 
provision of landings and banisters or handrails and 
intermediate rails; the treads and risers should always 
be of uniform size throughout the staircase and 
designed to meet Building Regulations requirements 
for angle of incline (i.e. steepness of staircase);  
       provision of non-slip surfaces and refl ective edging;  
       adequate lighting;  
       adequate maintenance;  

➤
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Figure 9.3          Falling from a height  –  tower scaffold.    
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weaken the structure and cause collapse. Uprights need 
protection, particularly at corners. 

 The   following action can be taken to keep racking 
serviceable: 

       Inspect them regularly and encourage workers to 
report any problems.  
       Post notices with maximum permissible loads and 
never exceed the loading.  
       Use good pallets and safe stacking methods.  
       Band, box or wrap articles to prevent items falling.  
       Set limits on the height of stacks and regularly inspect 
to make sure that limits are being followed.  
       Provide instruction and training for staff and special 
procedures for diffi cult objects.     

    9.3.5        Striking against fi xed or stationary 
objects 

 This   can only be effectively controlled by: 

       having good standards of lighting and housekeeping;  
       defi ning walkways and making sure they are used;  
       the use of awareness measures, such as training and 
information in the form of signs or distinctive colouring;  
       the use of appropriate personal protective equipment, 
such as head protection, as discussed previously.     

    9.3.6        General preventative measures for 
pedestrian hazards 

 Minimizing   pedestrian hazards and promoting good work 
practices requires a mixture of sensible planning, good 
housekeeping and common sense. A few of the required 
measures are costly or diffi cult to introduce and, although 
they are mainly applicable to slips, trips and falls on the 
same level and collisions with moving vehicles, they can 
be adapted to all types of pedestrian hazard ( Figure 9.4   ). 
Typical measures include the following: 

       Develop a safe workplace as early as possible and 
ensure that suitable fl oor surfaces and lighting are 
selected and vehicle and pedestrian routes are care-
fully planned. Lighting should not dazzle approach-
ing vehicles nor should pedestrians be obscured by 
stored products. Lighting is very important where 
there are changes of level or stairways. Any physical 
hazards, such as low beams, vehicular movements 
or pedestrian crossings, should be clearly marked. 
Staircases need particular attention to ensure that 
they are slip resistant and the edges of the stairs 
marked to indicate a trip hazard.  
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       Consider pedestrian safety when re-orientating the 
workplace layout (e.g. the need to reposition lighting 
and emergency lighting).  
       Adopt and mark designated walkways ( Figure 9.5   ).  
       Apply good housekeeping principles by keeping all 
areas, particularly walkways, as tidy as possible and 
ensure that any spillages are quickly removed.  
       Ensure that all workers are suitably trained in the 
correct use of any safety devices (such as machine 
guarding or personal protective equipment) or clean-
ing equipment provided by the employer.  
       Only use cleaning materials and substances that are 
effective and compatible with the surfaces being 
cleaned, so that additional slip hazards are not 
created.  
       Ensure that a suitable system of maintenance, clean-
ing, fault reporting and repair are in place and work-
ing effectively. Areas that are being cleaned must be 
fenced and warning signs erected. Care must also 
be taken with trailing electrical leads used with the 
cleaning equipment. Records of cleaning, repairs and 
maintenance should be kept.  
       Ensure that all workers are wearing high visibility 
clothing and appropriate footwear with the correct 
type of slip-resistant soles suitable for the type of 
fl ooring.  
       Consider whether there are signifi cant pedestrian 
hazards present in the area when any workplace risk 
assessments are being undertaken.    

 It   can be seen, therefore, that fl oors and traffi c routes 
should be of sound construction. If there are frequent, pos-
sibly transient, slip hazards, the provision of slip-resistant 
coating and/or mats should be considered and warning 
notices posted. Any damaged areas must be cordoned 
off until repairs are completed. Risk assessments should 
review past accidents and near misses to enable relevant 
controls, such as suitable footwear, to be introduced. 
Employees can often indicate problem areas, so employee 
consultation is important.   

9.4       Hazards in vehicle operations 

 Many   different kinds of vehicle are used in the workplace 
including dumper trucks, heavy goods vehicles, all ter-
rain vehicles and, perhaps the most common, the fork-lift 
truck. Approximately 70 persons are killed annually fol-
lowing vehicle accidents in the workplace. There are also 
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include driving into excavations, overturning while driving 
up steep inclines and runaway vehicles which have been 
left unattended with the engine running. 

 Risks   of injuries to employees and members of the 
public involving vehicles could arise due to the following 
occurrences: 

       collision with pedestrians;  
       collision with other vehicles;  
       overloading of vehicles;  
       overturning of vehicles;  
       general vehicle movements and parking;  
       dangerous occurrences or other emergency incidents 
(including fi re);  
       access and egress from the buildings and the site.    

➤
➤
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over 1000 major accidents (involving serious fractures, 
head injuries and amputations) caused by: 

       collisions between pedestrians and vehicles;  
       people falling from vehicles;  
       people being struck by objects falling from vehicles;  
       people being struck by an overturning vehicle;  
       communication problems between vehicle drivers 
and employees or members of the public.    

 A   key cause of these accidents is the lack of compe-
tent and documented driver training. HSE investigations, 
for example, have shown that in over 30% of dumper truck 
accidents on construction sites, the drivers had little expe-
rience and no training. Common forms of these accidents 
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(a)

(b)

Figure 9.4          (a) Typical warehouse vehicle loading/unloading area with separate pedestrian access. (b) Barriers to prevent collision with tank 
surrounds/bunds.    
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 There   are several other more general hazardous situ-
ations involving pedestrians and vehicles. These include 
the following: 

       reversing of vehicles, especially inside buildings;  
       poor road surfaces and/or poorly drained road 
surfaces;  
       roadways too narrow with insuffi cient safe parking 
areas;  
       roadways poorly marked out and inappropriate or 
unfamiliar signs used;  
       too few pedestrian crossing points;  
       the non-separation of pedestrians and vehicles;  
       lack of barriers along roadways;  
       lack of directional and other signs;  
       poor environmental factors, such as lighting, dust and 
noise;  
       ill-defi ned speed limits and/or speed limits which are 
not enforced;  
       poor or no regular maintenance checks;  
       vehicles used by untrained and/or unauthorized 
personnel;  
       poor training or lack of refresher training.    

 Vehicle   operations need to be carefully planned so 
that the possibility of accidents is minimized.  

➤
➤

➤

➤

➤
➤
➤
➤
➤

➤

➤
➤

➤

9.5       Mobile work equipment 

    9.5.1       Hazards of mobile work equipment 

 Mobile work equipment is used extensively throughout 
industry   –   in factories, warehouses and construction sites. 
As mentioned in the previous section, the most common 
is the fork-lift truck ( Figure 9.6   ). 

   Accidents, possibly causing injuries to people, often 
arise from one or more of the following events: 

       poor maintenance with defective brakes, tyres and 
steering;  
       poor visibility because of dirty mirrors and windows 
or loads which obstruct the driver’s view;  
       operating on rough ground or steep gradients which 
causes the mobile equipment to turn on its side 90 °  
plus or rollover 180 °  or more;  
       carrying of passengers without the proper accommo-
dation for them;  
       people being fl ung out as the vehicle overturns and 
being crushed by it;  
       being crushed under wheels as the vehicle moves;  
       being struck by a vehicle or an attachment;  
       lack of driver training or experience;  
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(a) (b)

Figure 9.5          (a) Internal roadway with appropriate markings. (b) Unsafe stacks of heavy boxes.    
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    9.5.2        Mobile Work Equipment Legislation  –  
PUWER 1998 Part III 

    (a) General 
 The   main purpose of the mobile work equipment PUWER 
1998 Part III, Regulations 25 to 30 is to require additional 
precautions relating to work equipment while it is travel-
ling from one location to another or where it does work 
while moving. All appropriate sections of PUWER 98 will 
also apply to mobile equipment as it does to all work 
equipment; for example dangerous moving parts of the 
engine would be covered by Part II Regulations 10, 11 and 
12 of PUWER 98. If the equipment is designed primarily 
for travel on public roads, the Road Vehicles (Construction 
and Use) Regulations will normally be suffi cient to comply 
with PUWER 98. 

 Mobile   equipment would normally move on wheels, 
tracks, rollers, skids, etc. Mobile equipment may be self-
propelled, towed or remote controlled and may incorpo-
rate attachments. Pedestrian-controlled work equipment, 
such as lawn mowers, are not covered by Part III.  

    (b)  Employees carried on mobile work 
equipment  –  Regulation 25 

 No   employee may be carried on mobile work 
equipment:  

       unless it is suitable for carrying persons;  
       unless it incorporates features to reduce risks as low 
as is reasonably practicable, including risks from 
wheels and tracks.   

➤
➤

       underlying causes of poor management procedures 
and controls, safe working practices, information, 
instruction, training and supervision;  
       collision with other vehicles;  
       overloading of vehicles;  
       general vehicle movements and parking;  
       dangerous occurrences or other emergency incidents 
(including fi re);  
       access and egress from the buildings and the site.    

 The   machines most at risk of rollover according to the 
HSE are: 

       compact dumpers frequently used in construction 
sites;  
       agricultural tractors;  
       variable reach rough terrain trucks (telehandlers) 
( Figure 9.7   ).     
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Figure 9.6          Industrial counter balanced lift truck.    

Figure 9.7      Telescopic materials handler.    
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Where there is signifi cant risk of falling materials, falling-
object protective structures (FOPS) must be fi tted.  

    (c) Rolling over of mobile work equipment 
 Where   there is a risk of overturning it must be mini-
mized by: 

       stabilizing the equipment;  
       fi tting a structure so that it only falls on its side;  
       fi tting a structure which gives suffi cient clearance for 
anyone being carried if it turns over further  –  rollover 
protection structure (ROPS);  
       a device giving comparable protection;  
       fi tting a suitable restraining system for people if there 
is a risk of being   crushed by rolling over     .     

    (d) Self-propelled work equipment 
 Where   self-propelled work equipment may involve risks 
while in motion it shall have: 

       facilities to prevent unauthorized starting;  
       facilities to minimize the consequences of collision 
(with multiple rail-mounted equipment);  
       a device for braking and stopping;  
       emergency facilities for braking and stopping, in the 
event of failure of the main facility, which have readily 
accessible or automatic controls (where safety con-
straints so require);  
       devices fi tted to improve vision (where the driver’s 
vision is inadequate);  
       appropriate lighting fi tted or otherwise it shall be 
made suffi ciently safe for its use (if used at night or in 
dark places);  
       if there is anything carried or towed that constitutes 
a fi re hazard liable to endanger employees (particu-
larly, if escape is diffi cult such as from a tower crane), 
appropriate fi re-fi ghting equipment carried, unless it 
is suffi ciently close by.     

    (e)  Rollover and falling-object protection 
(ROPS and FOPS) 

 Rollover   protective structures are now becoming much 
more affordable and available for most types of mobile 
equipment where there is a high risk of turning over. Their 
use is spreading across most developed countries and 
even some less well-developed areas. A ROPS is a cab or 
frame that provides a safe zone for the vehicle operator in 
the event of a rollover. 

 The   ROPS frame must pass a series of static and 
dynamic crush tests. These tests examine the ability of the 
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ROPS to withstand various loads to see if the protective 
zone around the operator remains intact in an overturn. 
A home-made bar attached to a tractor axle or simple 
shelter from the sun or rain cannot protect the operator if 
the equipment overturns. 

 The   ROPS must meet International Standards such as 
ISO 3471:1994. All mobile equipment safeguards should 
comply with the essential health and safety require-
ments of the Supply of Machinery (Safety) Regulations 
1992 (From December 2009, these become the 2008   
Regulations) but need not carry a CE marking. 

 ROPS   must also be correctly installed strictly follow-
ing the manufacturers ’  instructions and using the correct 
strength bolts and fi xings. They should never be modifi ed 
by drilling, cutting, welding or other means as this may 
seriously weaken the structure. 

 FOPS   are required where there is a signifi cant risk of 
objects falling on the equipment operator or other author-
ized person using the mobile equipment. Canopies that 
protect against falling objects (FOPS) must be properly 
designed and certifi ed for that purpose. Front loaders work 
in woods or construction sites near scaffolding or build-
ings under construction and high bay storage areas, these 
all being locations where there is a risk of falling objects. 
Purchasers of equipment should check that any canopies 
fi tted are FOPS. ROPS should never be modifi ed by the user 
to fi t a canopy without consultation with the manufacturers. 

 ROPS   provide some safety during overturning but 
operatives must be confi ned to the protective zone of the 
ROPS. So where ROPS are fi tted, a suitable restraining 

Figure 9.8          Various construction plant with driver protection.    
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system must be provided for all seats. The use of seat 
restraints could avoid accidents where drivers are thrown 
from machines, thrown through windows or doors or 
thrown around inside the cab. In agriculture and forestry, 
50% of overturning accidents occur on slopes of less than 
10 °  and 25% on slopes of 5 °  or less. This means that seat 
restraints should be used most of the time that the vehi-
cle is being operated.    

9.6       Safe driving 

 Drivers   have an important role to play in the safe use of 
mobile equipment. They should include the following in 
their safe working practice checklist: 

       Make sure they understand fully the operating proce-
dures and controls on the equipment being used.  
       Only operate equipment for which they are trained 
and authorized.  
       Never drive if abilities are impaired by, for example, 
alcohol, poor vision or hearing, ill health or drugs 
whether prescribed or not.  
       Use the seat restraints where provided.  
       Know the site rules and signals.  
       Know the safe operating limits relating to the terrain 
and loads being carried.  
       Keep vehicles in a suitably clean and tidy condition 
with particular attention to mirrors and windows or 
loose items which could interfere with the controls.  
       Drive at suitable speeds and following site rules and 
routes at all times.  
       Allow passengers only when there are safe seats pro-
vided on the equipment.  
       Park vehicles on suitable fl at ground with the engine 
switched off and the parking brakes applied; use 
wheel chocks if necessary.  
       Make use of visibility aids or a signaller when vision is 
restricted.  
       Get off the vehicle during loading operations unless 
adequate protection is provided.  
       Ensure that the load is safe to move.  
       Do not get off vehicle until it is stationary, engine 
stopped and parking brake applied.  
       Where practicable, remove the operating key when 
getting off the vehicle.  
     Take the correct precautions such as not smoking and 
switching off the engine when refuelling  .  
       Report any defects immediately.     
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9.7       Control strategies for safe 
vehicle and mobile plant 
operations 

 Any   control strategy involving vehicle operations will 
involve a risk assessment to ascertain where, on traffi c 
routes, accidents are most likely to happen. It is impor-
tant that the risk assessment examines both internal and 
external traffi c routes, particularly when goods are loaded 
and unloaded from lorries. It should also assess whether 
designated traffi c routes are suitable for the purpose and 
suffi cient for the volume of traffi c. 

 The   following need to be addressed: 

     Traffi c routes, loading and storage areas need to be 
well designed with enforced speed limits, good vis-
ibility and the separation of vehicles and pedestrians 
whenever reasonably practicable.  
       Environmental considerations, such as visibility, road 
surface conditions, road gradients and changes in 
road level, must also be taken into account.  
     The use of one-way systems and separate site access 
gates for vehicles and pedestrians may be required.  
     The safety of members of the public must be con-
sidered, particularly where vehicles cross public 
footpaths.  
       All external roadways must be appropriately marked, 
particularly where there could be doubt on right 
of way, and suitable direction and speed limit signs 
erected along the roadways. While there may well be 
a difference between internal and external speed lim-
its, it is important that all speed limits are observed.  
       Induction training for all new employees must include 
the location and designation of pedestrian walkways 
and crossings and the location of areas in the factory 
where pedestrians and fork-lift trucks use the same 
roadways.  
     The identifi cation of recognized and prohibited park-
ing areas around the site should also be given during 
these training sessions.    

 Many   industries have vehicles designed and used for 
specifi c workplace activities. The safe system of work for 
those activities should include: 

       details of the work area (e.g. vehicle routes, provision 
for pedestrians, signage);  
       details of vehicles (e.g. type, safety features and 
checks, maintenance requirements);  
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       information and training for employees (e.g. driver 
training, traffi c hazard briefi ng);  
       type of vehicle activities (e.g. loading and unloading, 
refuelling or recharging, reversing, tipping).     

9.8       The management of vehicle 
movements 

 The   movement of vehicles should be properly managed, 
as should vehicle maintenance and driver training. The 
development of an agreed code of practice for drivers, to 
which all drivers should sign up, and the enforcement of 
site rules covering all vehicular movements are essential 
for effective vehicle management. 

 All   vehicles should be subject to appropriate regular 
preventative maintenance programmes with appropri-
ate records kept and all vehicle maintenance procedures 
properly documented. Many vehicles, such as mobile 
cranes, require regular inspection by a competent person 
and test certifi cates. 

 Certain   vehicle movements, such as reversing, are 
more hazardous than others and particular safe systems 
should be set up. The reversing of lorries, for example, 
must be kept to a minimum (and then restricted to par-
ticular areas). Vehicles should be fi tted with reversing 
warning systems as well as being able to give warning of 
approach. Refuges, where pedestrians can stand to avoid 
reversing vehicles, are a useful safety measure. Banksmen, 
who direct reversing vehicles, should also be alert to the 
possibility of pedestrians crossing in the path of the vehi-
cle. Where there are many vehicle movements, consid-
eration should be given to the provision of high visibility 
clothing. Pedestrians must keep to designated walkways 
and crossing points, observe safety signs and use doors 
that are separate to those used by vehicles. Visitors who 
are unfamiliar with the site and access points should be 
escorted through the workplace. 

 Fire   is often a hazard which is associated with many 
vehicular activities, such as battery charging and the 
storage of warehouse pallets. All batteries should be 
recharged in a separate well-ventilated area. 

 As   mentioned earlier, driver training, given by com-
petent people, is essential. Only trained drivers should 
be allowed to drive vehicles and the training should be 
relevant to the particular vehicle (fork-lift truck, dumper 
truck, lorry, etc.). All drivers must receive specifi c train-
ing and instruction before they are permitted to drive 

➤
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vehicles. They must also be given refresher training and 
medical examinations at regular intervals. This involves 
a management system for ensuring driver competence, 
which must include detailed records of all drivers with 
appropriate training dates and certifi cation in the form 
of a driving licence or authorization. Competence and its 
defi nition are discussed in Chapter 4. 

 The   HSE publications  Workplace Transport Safety. 
Guidance for Employers  HSG136, and  Managing Vehicle 
Safety at the Workplace  INDG199 (revised) provide useful 
checklists of relevant safety requirements that should be 
in place when vehicles are used in a workplace.  

9.9       Managing occupational road 
safety 

    9.9.1       Introduction 

 This   section has been added outside the NEBOSH 
Certifi cate because it is an important area of concern 
recently given more prominence by the UK’s HSE. It has 
been estimated that up to a third of all road traffi c acci-
dents involve somebody who is at work at the time. This 
may account for over 20 fatalities and 250 serious injuries 
every week. It is estimated that between a quarter and a 
third of all road traffi c crashes involve someone who was 
at work at the time. Based on 2006 statistics, this means 
around 800 – 1060 deaths a year on the road, compared 
with 241 fatal injuries to workers in the  ‘ traditional work-
place ’ . Some employers believe, incorrectly, that if they 
comply with certain road traffi c law requirements, so 
that company vehicles have a valid MOT test certifi cate  , 
and drivers hold a valid licence, this is enough to ensure 
the safety of their employees, and others, when they are 
on the road. However, health and safety law applies to 
on-the-road work activities as it does to all work activi-
ties, and the risks should be managed effectively within a 
health and safety management system. 

 These   requirements are in addition to the duties 
employers have under road traffi c law, for example the 
Road Traffi c Act and Road Vehicle (Construction and Use) 
Regulations, which are administered by the police and 
other agencies such as the Vehicle and Operator Services 
Agency. 

 Health   and safety law does not apply to commuting, 
unless the employee is travelling from their home to a 
location which is not their usual place of work.  
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  9.9.4       Evaluating the risks 

 The   following considerations can be used to check on 
work-related road safety management. 

    The driver 
    Competency 

           Is the driver competent, experienced and capable of 
doing the work safely?  
       Is his or her licence valid for the type of vehicle to be 
driven ( Figure 9.10   )?  
       Is the vehicle suitable for the task or is it restricted by 
the driver’s licence?  
       Does recruitment procedure include appropriate pre-
appointment checks?  
       Is the driving licence checked for validity on recruit-
ment and periodically thereafter?  
       When the driver is at work, is he or she aware of com-
pany policy on work-related road safety?  
       Are written instructions and guidance available?  
       Has the company specifi ed and monitored the stand-
ards of skill and expertise required for the circum-
stances for the job?     

    Training 

 Are   drivers properly trained? 

       Do drivers need additional training to carry out their 
duties safely?  
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    9.9.2        Benefi ts of managing work-related 
road safety 

 The   true costs of accidents to organizations are nearly 
always higher than just the costs of repairs and insurance 
claims. The benefi ts of managing work-related road safety 
can be considerable, no matter what the size of the organ-
izations. There will be benefi ts in the area of: 

       control: costs, such as wear and tear and fuel, insur-
ance premiums and claims can be better controlled;  
       driver training and vehicle purchase: better informed 
decisions can be made;  
       lost time: fewer days will be lost due to injury, ill 
health and work rescheduling;  
       vehicles: fewer will need to be off the road for repair;  
       orders: fewer orders will be missed;  
       key employees: there is likely to be a reduction in 
driving bans.     

    9.9.3       Managing occupational road risks 

 Where   work-related road safety is integrated into the 
arrangements for managing health and safety at work, 
it can be managed effectively. The main areas to be 
addressed are policy, responsibility, organization, systems 
and monitoring. Employees should be encouraged to 
report all work-related road incidents and be assured that 
punitive action will not be taken against them ( Figure 9.9   ). 

 The   risk assessment should: 

       consider the use, for example, of air or rail transport as 
a partial alternative to driving;  
       attempt to avoid situations where employees feel 
under pressure;  
       make sure that maintenance work is organized to 
reduce the risk of vehicle failure. This is particularly 
important when pool cars are used because pool car 
users often assume another user is checking on mainte-
nance and the MOT. The safety critical systems that need 
to be properly maintained are the brakes, steering and 
tyres. Similarly, if the car is leased and serviced by the 
leasing company, a system should be in place to confi rm 
that servicing is being done to a reasonable standard;  
       insist that drivers and passengers are adequately 
protected in the event of an incident. Crash helmets 
and protective clothing for those who ride motorcy-
cles and other two-wheeled vehicles should be of the 
appropriate colour and standard;  
       ensure that company policy covers the important 
aspects of the Highway Code.     
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Figure 9.9          Occupational road risk.    
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       Does the company provide induction training for drivers?  
       Are those drivers whose work exposes them to the 
highest risk given priority in training?  
       Do drivers need to know how to carry out routine 
safety checks such as those on lights, tyres and wheel 
fi xings?  
       Do drivers know how to adjust safety equipment cor-
rectly, for example seat belts and head restraints?  
       Is the headrest 3.8       cm (1.5       in.) behind the driver’s 
head?
       Is the front of the seat higher than the back and are 
the legs 45 °  to the fl oor?  
       Is the steering wheel adjustable and set low to avoid 
shoulder stress?  
       Are drivers able to use anti-lock brakes (ABS) 
properly?  
       Do drivers have the expertise to ensure safe load 
distribution?
       If the vehicle breaks down, do drivers know what to 
do to ensure their own safety?  
       Is there a handbook for drivers?  
       Are drivers aware of the dangers of fatigue?  
       Do drivers know the height of their vehicle, both 
laden and empty?     
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    Fitness and health 

     The driver’s level of health and fi tness should be suf-
fi cient for safe driving.  
       Drivers of Heavy Goods Vehicles (HGVs)   must have 
the appropriate medical certifi cate.  
       Drivers who are most at risk should also undergo 
regular medicals. Staff should not drive, or undertake 
other duties, while taking a course of medicine that 
might impair their judgement.  
       All drivers should have regular (every 2 years) eye-
sight tests. A recent survey has indicated that 25% 
of motorists have a level of eyesight below the 
legal standard for driving. Drivers should rest their 
eyes by taking a break of at least 15 minutes every 
2 hours.    

 New   offences under the Road Safety Act allow courts 
to imprison drivers who cause deaths by not paying due 
care to the road or to other road users. Avoidable distrac-
tions which courts will consider when sentencing motor-
ists who have killed include: 

       using a mobile phone (for either calling or texting);  
       drinking and eating;  
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Figure 9.10          Must have a licence valid for vehicle.    
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additional issue. If the load is hazardous, emergency pro-
cedures (and possibly equipment) must be in place and 
the driver trained in those procedures. The load should be 
stacked safely in the lorry so that it cannot move during 
the journey. There must also be satisfactory arrangements 
for handling the load at either end of the journey.   

    The journey 
    Routes 

 Route   planning is crucial. Safe routes should be chosen 
which are appropriate for the type of vehicle undertak-
ing the journey wherever practicable. Motorways are the 
safest roads. Minor roads are suitable for cars, but they 
are less safe and could present diffi culties for larger vehi-
cles. Overhead restrictions, for example bridges, tunnels 
and other hazards such as level crossings, may present 
dangers for long and/or high vehicles, so route planning 
should take particular account of these.  

    Scheduling 

 There   are danger periods during the day and night when 
people are most likely, on average, to feel sleepy. These are 
between 2 a.m. and 6 a.m. and between 2 p.m. and 4 p.m. 
Schedules need to take suffi cient account of these periods. 
Where tachographs are carried, they should be checked reg-
ularly to make sure that drivers are not putting themselves 
and others at risk by driving for long periods without a break. 
Periods of peak traffi c fl ow should be avoided if possible and 
new drivers should be given extra support while training.  

    Time 

 Has   enough time been allowed to complete the driving 
job safely? A realistic schedule would take into account 
the type and condition of the road and allow the driver 
rest breaks. A non-vocational driver should not be 
expected to drive and work for longer than a professional 
driver. The recommendation of the Highway Code is for a 
15-minute break every 2 hours. 

       Are drivers put under pressure by the policy of the 
company? Are they encouraged to take unnecessary 
risks, for example exceeding safe speeds because of 
agreed arrival times?  
       Is it possible for the driver to make an overnight stay? 
This may be preferable to having to complete a long 
road journey at the end of the working day.  
       Are staff aware that working irregular hours can add 
to the dangers of driving? They need to be advised 
of the dangers of driving home from work when they 
are excessively tired. In such circumstances they may 
wish to consider an alternative, such as a taxi.     
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       applying make-up;  
       anything else which takes their attention away from 
the road and which a court judges to have been an 
avoidable distraction.    

 Every   year, over 87       000 motorists are disqualifi ed for 
drink-driving or driving while under the infl uence of drugs 
and up to 20% of drink-drivers are caught the morning 
after drinking. The Department for Transport have calcu-
lated that 5% of drivers who failed a breath test after a 
crash were driving for work at the time.   

    The vehicle 
    Suitability 

 All   vehicles should be fi t for the purpose for which they 
are used. When purchasing new or replacement vehicles, 
the management should look for vehicles that are most 
suitable for driving and public health and safety. The fl eet 
should be suitable for the job in hand. Where privately 
owned vehicles are used for work, they should be insured 
for business use and have an appropriate MOT certifi cate 
test (for vehicles over 3 years old, in the UK).  

    Condition and safety equipment 

 Are   vehicles maintained in a safe and fi t condition? There 
will need to be: 

       maintenance arrangements to acceptable standards;  
       basic safety checks for drivers;  
       a method of ensuring that the vehicle does not 
exceed its maximum load weight;  
       reliable methods to secure goods and equipment in 
transit;  
       checks to make sure that safety equipment is in good 
working order;  
       checks on seat belts and head restraints. (Are they fi t-
ted correctly and functioning properly?);  
       drivers needing to know what action to take if they 
consider their vehicle is unsafe.     

    Ergonomic considerations 

 The   health of the drivers, and possibly also their safety, 
may be put at risk from an inappropriate seating posi-
tion or driving posture. Ergonomic considerations should 
therefore be considered before purchasing or leasing new 
vehicles. Information may need to be provided to drivers 
about good posture and, where appropriate, on how to 
set their seat correctly.  

    The load 

 For   any lorry driving, most of the topics covered in this 
section are relevant. However, the load being carried is an 
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    Distance 

 Managers   need to satisfy themselves that drivers will not 
be put at risk from fatigue caused by driving excessive 
distances without appropriate breaks. Combining driv-
ing with other methods of transport may make it pos-
sible for long road journeys to be eliminated or reduced. 
Employees should not be asked to work an exceptionally 
long day.  

    Weather conditions 

 When   planning journeys, suffi cient consideration will 
need to be given to adverse weather conditions, such as 
snow, ice, heavy rain and high winds. Routes should be 
rescheduled and journey times adapted to take adverse 
weather conditions into consideration. Where poor 
weather conditions are likely to be encountered, vehicles 
should be properly equipped to operate, with, for exam-
ple, ABS. 

 Where   there are ways of reducing risk, for example 
when driving a high-sided vehicle in strong winds with a 
light load, drivers should have the expertise to deal with 
the situation. In addition, they should not feel pressu-
rized to complete journeys where weather conditions are 
exceptionally diffi cult and this should be made clear by 
management.    

    9.9.5        Typical health and safety rules for 
drivers of cars on company business 

 The   following example shows typical rules that have been 
prepared for use by car drivers. 

 At least   25% of all road accidents are work-related 
accidents involving people who are using the vehicle on 
company business. Drivers are expected to understand 
and comply with the relevant requirements of the current 
edition of the Highway Code. The following rules have 
been produced to reduce accidents at work. Any breach 
of these rules will be a disciplinary offence. 

       All drivers must have a current and valid driving 
licence.  
       All vehicles must carry comprehensive insurance for 
use at work.  
       Plan the journey in advance to avoid, where possible, 
dangerous roads or traffi c delays.  
       Use headlights in poor weather conditions and fog 
lights in foggy conditions (visibility  � 100     m).  
       Use hazard warning lights if an accident or severe 
traffi c congestion is approached (particularly on 
motorways).  

➤

➤

➤

➤

➤

       All speed limits must be observed but speeds should 
always be safe for the conditions encountered.  
       Drivers must not drive continuously for more than 2 
hours without a break of at least 15 minutes.  
       Mobile phones, including hands-free equipment, 
must not be used whilst driving. They must be turned 
off during the journey and only used during the rest 
periods or when the vehicle is safely parked and the 
handbrake on.  
       No alcohol must be consumed during the day of the 
journey until the journey is completed. Only minimal 
amounts of alcohol should be consumed on the day 
before a journey is to be made.  
       No recreational drugs should be taken on the day 
of a journey. Some prescribed and over the counter 
drugs and medicines can also affect driver awareness 
and speed of reaction. Always check with a doctor or 
pharmacist to ensure that it is safe to drive.     

    9.9.6        Further information on occupational 
road safety 

The   Highway Code  The Stationery Offi ce 2001 ISBN 0 11 
552290 5 Can also be viewed   on  www.highwaycode.
gov.uk  

Managing   Occupational Road Risk  Royal Society for the 
Prevention of Accidents available from Edgbaston 
Park, 353 Bristol Road, Birmingham B5 7ST Tel: 0121 
248 2000. 

 Driving   at Work  –  Managing Work-Related Road Safety 
HSE 2003 INDG382 ISBN 9780 7176 2740 0.   

9.10       Sources of reference 

 Essential   of Health and Safety at Work, HSE Books 2006 
ISBN 9780 0 7176 6179 4. 

 The   Workplace (Health, Safety and Welfare) Regulations 1992 
ACOP L24, HSE Books1992 ISBN 978 0 7176 0413 5. 

 Safe   Use of Work Equipment ACOP L22, HSE Books 2008 
ISBN 978 0 7176 6295 1. 

 Workplace   Transport Safety  –  Guidance for Employers 
HSG136, HSE Books 2005 ISBN 978 0 7176 6154 1. 

 Lighting   at Work HSG38, HSE Books 1998 ISBN 978 0 7176 
1232 1. 

 The   Health and Safety (Safety Signs and Signals) 
Regulations 1996. Guidance on Regulations L64, HSE 
Books 1996 ISBN 978 0 7176 0870 6. 

➤

➤

➤

➤

➤
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7.   (i)      Give FOUR  reasons why accidents may occur on 
stairs.  

     (ii)      Outline  ways in which accidents on stairs may be 
prevented.     

8.   Outline  the factors that may increase the risk of 
injury to pedestrians who need to walk through a 
warehouse.  

9.   Describe  the physical features of traffi c routes within 
a workplace designed to ensure the safe movement 
of vehicles.  

10.   Outline  the factors that should be taken into account 
when planning traffi c routes for internal transport.  

11.   Outline  measures to be taken to prevent accidents 
when pedestrians are required to work in vehicle 
manoevring areas.  

12.     In order to improve the safety of pedestrians in vehi-
cle manoevring areas, identify the rules that should 
be followed by: 

     (i)     drivers  
     (ii)     pedestrians.     

13.   Outline  the means by which the risk of accidents 
from reversing vehicles within a workplace can be 
reduced.  

14.     The warehouse of a ceramic tile manufacturer is to be 
developed to increase its storage capacity and to ena-
ble the use of internal transport to transfer the goods 
to and from the loading bays. 

     (i)      Outline  the design features of the traffi c routes 
that should be addressed in order to minimize the risk 
of fork-lift truck-related accidents.  

     (ii)      Describe   additional  measures that need to be 
taken to protect pedestrians from the risk of being 
struck by a fork-lift truck in the warehouse.     

15.   Outline  the factors to consider when assessing the 
risks to a long distance delivery driver.                 

    Relevant statutory provisions 
 The   Workplace (Health, Safety and Welfare) Regulations 

1992. 
 The   Provision and Use of Work Equipment Regulations 

1998  –  Part III in particular. 
 The   Health and Safety (Safety Signs and Signals) 

Regulations 1996.

9.11       Practice NEBOSH questions 
for Chapter 9 

1.   (i)      State EIGHT  types of hazard that may cause slips 
or trips at work.  
(ii)      Outline  how slip and trip hazards in the work-
place might be controlled.     

2.     A cleaner is required to polish fl oors using a rotary 
fl oor polisher. 

                        (i)      Identify  the hazards that might be associated 
with this operation.  
(ii)      Outline  suitable control measures that might be 
used to minimize the risk.        

3.     Staff are employed to clean a large science college in 
the mornings and evenings.    

             Outline  the specifi c hazards the cleaners could be 
exposed to.     

4.   Outline  the precautionary measures that may be 
needed to prevent slips and trip hazards in an engi-
neering factory.  

5.   Outline  the measures that may be needed to 
reduce the risk of slip and trip accidents in a large 
supermarket.  

6.   List EIGHT  design features and/or safe practices 
intended to reduce the risk of accidents on stair-
cases used as internal pedestrian routes within work 
premises.  
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  10                        Manual and 
mechanical handling 
hazards and control   

 After   reading this chapter you should be able to: 

1.    describe the hazards and the risk factors which 
should be considered when assessing risks from 
manual handling activities  

2 .    suggest ways of minimizing manual handling risk  
    3 .    identify the hazards and explain the precautions and 

procedures to ensure safety in the use of lifting and 
moving equipment with specifi c reference to fork-lift 
trucks, manually operated load-moving equipment 
(sack trucks, pallet trucks), lifts, hoists, conveyors and 
cranes.    

     10.1       Introduction 

 Until   a few years ago, accidents caused by the manual han-
dling of loads were the largest single cause of over 3-day 
accidents reported to the Health and Safety Executive (HSE). 
The Manual Handling Operations Regulations recognized 
this fact and helped to reduce the number of these acci-
dents. However, accidents due to poor manual handling 
technique still accounts for over 25% of all reported acci-
dents and in some occupational sectors, such as the health 
service, the fi gure rises above 50%. An understanding 
of the factors causing some of these accidents is essential if 
they are to be further reduced. Mechanical handling meth-
ods should always be used whenever possible, but they are 
not without their hazards, many of which are outlined in 
Chapter 9 and later in Chapter 10. Much   mechanical handling 

involves the use of lifting equipment, such as cranes and 
lifts, which present specifi c hazards to both the users and 
bystanders ( Figure 10.1   ). The risks from these hazards are 
reduced by thorough examinations and inspections as 
required by the Lifting Operations and Lifting Equipment 
Regulations (LOLER).  

     10.2       Manual handling hazards and 
injuries

 The   term  ‘ manual handling ’  is defi ned as the movement of 
a load by human effort alone. This effort may be applied 
directly or indirectly using a rope or a lever. Manual handling 

Figure 10.1          Handling goods onto a truck in a typical docking bay.    
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       work-related upper limb disorders (WRULDs)  –  cover 
a wide range of musculoskeletal disorders, which are 
discussed in detail in Chapter 15;  
       rheumatism  –  this is a chronic disorder involving 
severe pain in the joints. It has many causes, one of 
which is believed to be the muscular strains induced 
by poor manual handling lifting technique.    

 The   sites on the body of injuries caused by manual 
handling accidents are shown in  Figure 10.3   . 

 In   general, pulling a load is much easier for the body 
than pushing one. If a load can only be pushed, then push-
ing backwards using the back is less stressful on body mus-
cles. Lifting a load from a surface at waist level is easier than 
lifting from fl oor level and most injuries during lifting are 
caused by lifting and twisting at the same time. If a load has 
to be carried, it is easier to carry it at waist level and close 
to the body trunk. A fi rm grip is essential when moving any 
type of load.   

     10.3       Manual handling risk 
assessments 

    10.3.1        Hierarchy of measures for manual 
handling operations 

 With   the introduction of the Manual Handling Operations 
Regulations, the emphasis during the assessment of lifting 
operations changed from a simple reliance on safe lifting 

➤

➤

may involve the transportation of the load or the direct sup-
port of the load including pushing, pulling, carrying, moving 
using bodily force and, of course, straightforward lifting. Back 
injury due to the lifting of heavy loads is very common and 
several million working days are lost each year as a result of 
such injuries. 

 Typical   hazards of manual handling include: 

       lifting a load which is too heavy or too cumbersome, 
resulting in back injury;  
       poor posture during lifting or poor lifting technique, 
resulting in back injury;  
       dropping a load, resulting in foot injury;  
       lifting sharp-edged or hot loads resulting in hand injuries.    

    10.2.1       Injuries caused by manual handling 

 Manual   handling operations can cause a wide range of 
acute and chronic injuries to workers ( Figure 10.2   ). Acute 
injuries normally lead to sickness leave from work and a 
period of rest during which time the damage heals. Chronic 
injuries build up over a long period of time and are usually 
irreversible, producing illnesses such as arthritic and spinal 
disorders. There is considerable evidence to suggest that 
modern lifestyles, such as a lack of exercise and regular 
physical effort, have contributed to the long-term serious 
effects of these injuries. 

 The   most common injuries associated with poor manual 
handling techniques are all musculoskeletal in nature and are: 

       muscular sprains and strains  –  caused when a muscular 
tissue (or ligament or tendon) is stretched beyond its 
normal capability leading to a weakening, bruising and 
painful infl ammation of the area affected. Such injuries 
normally occur in the back or in the arms and wrists;  
       back injuries  –  include injuries to the discs situated 
between the spinal vertebrae (i.e. bones) and can lead 
to a very painful prolapsed disc lesion (commonly 
known as a slipped disc). This type of injury can lead 
to other conditions known as lumbago and sciatica 
(where pain travels down the leg);  
       trapped nerve  –  usually occurring in the back as a result 
of another injury but aggravated by manual handling;  
       hernia  –  this is a rupture of the body cavity wall in the 
lower abdomen, causing a protrusion of part of the 
intestine. This condition eventually requires surgery 
to repair the damage;  
       cuts, bruising and abrasions  –  caused by handling 
loads with unprotected sharp corners or edges;  
       fractures  –  normally of the feet due to the dropping 
of a load. Fractures of the hand also occur but are less 
common;  

➤

➤

➤
➤

➤

➤

➤

➤

➤

➤

Figure 10.2          Manual handling  –  there are many potential hazards.    
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techniques to an analysis, using risk assessment, of the need 
for manual handling. The Regulations established a clear 
hierarchy of measures to be taken when an employer is 
confronted with a manual handling operation: 

       Avoid manual handling operations so far as is rea-
sonably practicable by either redesigning the task to 
avoid moving the load or by automating or mecha-
nizing the operations.  
       If manual handling cannot be avoided, then a suitable 
and suffi cient risk assessment should be made.  
       Reduce the risk of injury from those operations so 
far as is reasonably practicable, either by the use of 
mechanical handling or making improvements to the 
task, the load and the working environment.    

 The   guidance given to the Manual Handling Operations 
Regulations (available in the HSE Legal series  –  L23) is a very 
useful document. It gives very helpful advice on manual han-
dling assessments and manual handling training. The advice 
is applicable to all occupational sectors. Appendix 10.1 gives 
an example of manual handling assessment forms.  

    10.3.2       Manual handling assessments 

 The   Regulations specify four main factors which must be 
taken into account during the assessment. These are the 
task, the load, the working environment and the capabil-
ity of the individual who is expected to do the lifting. 

➤

➤

➤

 The    task  should be analysed in detail so that all aspects 
of manual handling are covered including the use of mechan-
ical assistance. The number of people involved and the cost 
of the task should also be considered. Some or all of the fol-
lowing questions are relevant to most manual handling tasks: 

       Is the load held or manipulated at a distance from the 
trunk? The further from the trunk, the more diffi cult it 
is to control the load and the stress imposed on the 
back is greater.  
       Is a satisfactory body posture being adopted? Feet 
should be fi rmly on the ground and slightly apart and 
there should be no stooping or twisting of the trunk. 
It should not be necessary to reach upwards, as this 
will place additional stresses on the arms, back and 
shoulders. The effect of these risk factors is signifi cantly 
increased if several are present while the task is being 
performed.  
       Are there excessive distances to carry or lift the load? 
Over distances greater than 10       m, the physical demands 
of carrying the load will dominate the operation. The 
frequency of lifting and the vertical and horizontal dis-
tances the load needs to be carried (particularly if it has 
to be lifted from the ground and/or placed on a high 
shelf ) are very important considerations.  
       Is there excessive pulling and pushing of the load? The 
state of fl oor surfaces and the footwear of the individual 
should be noted so that slips and trips may be avoided.  
       Is there a risk of a sudden movement of the load? The 
load may be restricted or jammed in some way.  
       Is frequent or prolonged physical effort required? 
Frequent and prolonged tasks can lead to fatigue and 
a greater risk of injury.  
       Are there suffi cient rest or recovery periods? Breaks 
and/or the changing of tasks enables the body to 
recover more easily from strenuous activity.  
       Is there an imposed rate of work on the task? This is a 
particular problem with some automated production 
lines and can be addressed by spells on other opera-
tions away from the line.  
       Are the loads being handled while the individual is 
seated? In these cases, the legs are not used during 
the lifting processes and stress is placed on the arms 
and back.  
       Does the handling involve two or more people? The han-
dling capability of an individual reduces when he/she 
becomes a member of a team (e.g. for a three-person 
team, the capability is half the sum of the individual 
capabilities). Visibility, obstructions and the roughness of 
the ground must all be considered when team handling 
takes place.    

➤

➤

➤

➤

➤

➤

➤

➤

➤

➤

Back 45%

Rest of torso 8%

Arm 13%

Fingers and
thumb 16%

Lower limb 9%

Hand 6%

Figure 10.3          Main sites of injury caused by manual handling accidents.    
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during the assessment. The following areas will need to 
be assessed: 

       any space constraints which might inhibit good pos-
ture. Such constraints include lack of headroom, nar-
row walkways and items of furniture;  
       slippery, uneven or unstable fl oors;  
       variations in levels of fl oors or work surfaces, possibly 
requiring the use of ladders;  
       extremes of temperature and humidity. These effects 
are discussed in detail in Chapter 15;  
       ventilation problems or gusts of wind;  
       poor lighting conditions.    

 Finally  , the capability of the  individual  to lift or carry 
the load must be assessed. The following questions will 
need to be asked: 

       Does the task require unusual characteristics of the indi-
vidual (e.g. strength or height)? It is important to remem-
ber that strength and general manual handling ability 
depends on age, gender, state of health and fi tness.  
       Are employees who might reasonably be considered 
to be pregnant or to have a health problem, put at risk 
by the task? Particular care should be taken to protect 
pregnant women or those who have recently given 
birth from handling loads. Allowance should also be 
given to any employee who has a health problem, 
which could be exacerbated by manual handling.    

 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 to the manual handling operations to 
which it relates.  

➤

➤
➤

➤

➤
➤

➤

➤

 The    load  must be carefully considered during the 
assessment and the following questions asked: 

       Is the load too heavy? The maximum load that an indi-
vidual can lift will depend on the capability of the indi-
vidual and the position of the load relative to the body. 
There is therefore no safe load.  Figure 10.4    is repro-
duced from the HSE guidance, which does give some 
advice on loading levels. It recommends that loads in 
excess of 25       kg should not be lifted or carried by a man 
(and this is only permissible when the load is at the level 
of and adjacent to the thighs). For women, the guideline 
fi gures should be reduced by about one-third.  
       Is the load too bulky or unwieldy? In general, if any 
dimension of the load exceeds 0.75       m (c. 2       ft.), its han-
dling is likely to pose a risk of injury. Visibility around 
the load is important. It may hit obstructions or 
become unstable in windy conditions. The position of 
the centre of gravity is very important for stable lifting 
 –  it should be as close to the body as possible.  
       Is the load diffi cult to grasp? Grip diffi culties will be 
caused by slippery surfaces, rounded corners or a lack 
of foot room.  
       Are the contents of the load likely to shift? This is a partic-
ular problem when the load is a container full of smaller 
items, such as a sack full of nuts and bolts. The movements 
of people (in a nursing home) or animals (in a veterinary 
surgery) are loads which fall into this category.  
       Is the load sharp, hot or cold? Personal protective 
equipment may be required.    

 The    working environment  in which the manual 
handling operation is to take place, must be considered 

➤

➤

➤

➤

➤

Shoulder height

3 kg 7 kg
10 kg 5 kg

10 kg

15 kg

10 kg

5 kg

20 kg

25 kg

20 kg

10 kg

13 kg

16 kg

13 kg

7 kg

7 kg

10 kg

7 kg

3 kg

Women Men

Elbow height

Knuckle height

Mid lower leg height

Shoulder height

Elbow height

Knuckle height

Mid lower leg height

Figure 10.4          HSE guidance for manual lifting  –  recommended weights.    
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    10.3.3       Reducing the risk of injury 

 This   involves the introduction of control measures resulting 
from the manual handling risk assessment. The guidance 
to the Regulations (L23) and the HSE publication  Manual 
Handling   –   Solutions You Can Handle  (HSG115) contain many 
ideas to reduce the risk of injury from manual handling oper-
ations. An ergonomic approach, discussed in detail in Chapter 
15, is generally required to design and develop the manual 
handling operation as a whole. The control measures can be 
grouped under fi ve headings. However, the fi rst consideration, 
when it is reasonably practicable, is mechanical assistance. 

Mechanical   assistance  involves the use of mechani-
cal aids to assist the manual handling operation such as 
wheelbarrows, hand-powered hydraulic hoists, specially 
adapted trolleys, hoists for lifting patients, roller conveyors 
and automated systems using robots ( Figure 10.5   ). 

 The    task  can be improved by changing the layout of the 
workstation by, for example, storing frequently used loads at 
waist level. The removal of obstacles and the use of a bet-
ter lifting technique that relies on the leg rather than back 
muscles should be encouraged. When pushing, the hands 
should be positioned correctly. The work routine should also 
be examined to see whether job rotation is being used as 
effectively as it could be. Special  attention should be paid to 

seated manual handlers to ensure that loads are not lifted 
from the fl oor while they are seated. Employees should be 
encouraged to seek help if a diffi cult load is to be moved 
so that a team of people can move the load. Adequate and 
suitable personal  protective equipment should be provided 
where there is a risk of loss of grip or injury. Care must be 
taken to ensure that the clothing does not become a hazard 
in itself (e.g. the snagging of fasteners and pockets). 

 The    load  should be examined to see whether it could 
be made lighter, smaller or easier to grasp or manage. 
This could be achieved by splitting the load, the position-
ing of handholds or a sling, or ensuring that the centre of 
gravity is brought closer to the handler’s body. Attempts 
should be made to make the load more stable and any 
surface hazards, such as slippery deposits or sharp edges, 
should be removed. It is very important to ensure that any 
improvements do not, inadvertently, lead to the creation 
of additional hazards ( Figure 10.6   ). 

 The    working environment  can be improved in many 
ways. Space constraints should be removed or reduced. 
Floors should be regularly cleaned and repaired when dam-
aged. Adequate lighting is essential and working at more 
than one level should be minimized so that hazardous ladder 
work is avoided. Attention should be given to the need for 
suitable temperatures and ventilation in the working area. 

Figure 10.5          Mechanical aids to lift patients in hospital.    Figure 10.6          A pallet truck.    
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the full implementation of the control measures high-
lighted in the manual handling assessment. The following 
topics should be addressed in a manual handling training 
session: 

       types of injuries associated with manual handling 
activities;  
       the fi ndings of the manual handling assessment;  
       the recognition of potentially hazardous manual han-
dling operations;  
       the correct use of mechanical handling aids;  
       the correct use of personal protective equipment;  
       features of the working environment which aid safety 
in manual handling operations;  
       good housekeeping issues;  
       factors which affect the capability of the individual;  
       good lifting or manual handling technique as shown 
in  Figure 10.7   .    

 Finally  , it needs to be stressed that if injuries involving 
manual handling operations are to be avoided, planning, 
control and effective supervision are essential.   

     10.4       Safety in the use of lifting and 
moving equipment 

 An   amendment to LOLER included the positioning and 
installation of lifting equipment and the organization of 
lifting operations. 

    10.4.1        Positioning and installation of lifting 
equipment

 Lifting   equipment must be positioned and installed so 
as to reduce the risks, so far as is reasonably practicable, 
from: 

       equipment or a load striking a person;  
       a load drifting, falling freely or being released 
unintentionally.    

 Lifting   equipment should be positioned and installed 
to minimize the need to lift loads over people and to pre-
vent crushing in extreme positions. It should be designed 
to stop safely in the event of a power failure and not 
release its load. Lifting equipment, which follows a fi xed 
path, should be enclosed with suitable and substantial 
interlocked gates and any necessary protection in the 
event of power failure.  

➤

➤
➤

➤
➤
➤

➤
➤
➤

➤
➤

 The    capability of the individual  is the fi fth area where 
control measures can be applied to reduce the risk of injury. 
The state of health of the employee and his/her medical 
record will provide the fi rst indication as to whether the 
individual is capable of undertaking the task. A period of 
sick leave or a change of job can make an individual vul-
nerable to manual handling injury. The Regulations require 
that the employee be given information and training. The 
information includes the provision, where it is reasonably 
practicable to do so, of precise information on the weight 
of each load and the heaviest side of any load whose centre 
of gravity is not centrally positioned. In a more detailed risk 
assessment, other factors will need to be considered such 
as the effect of personal protective equipment and psycho-
social factors in the work organization. The following points 
may need to be assessed: 

       Does protective clothing hinder movement or posture?  
       Is the correct personal protective equipment being 
worn?  
       Is proper consideration given to the planning and 
scheduling of rest breaks?  
●      Is there good communication between managers 

and employees during risk assessment or worksta-
tion design?  

       Is there a mechanism in place to deal with sudden 
changes in the volume of workload?  
       Have employees been given suffi cient training and 
information?  
       Does the worker have any learning disabilities and, if so, 
has this been taken into account in the assessment?    

 Recent   amendments to the Manual Handling Opera-
tions Regulations have emphasized that a worker may be 
at risk if he/she: 

       is physically unsuited to carry out the tasks in question;  
       is wearing unsuitable clothing, footwear or other per-
sonal effects;  
       does not have adequate or appropriate knowledge or 
training.    

 HSE   has developed a Manual Handling Assessment 
Chart (MAC) to help with the assessment of common risks 
associated with lifting, carrying and handling. The MAC is 
available on the HSE website. 

 The   training requirements are given in the following 
section.  

    10.3.4       Manual handling training 

 Training   alone will not reduce manual handling injuries  –  
there still need to be safe systems of work in place and 

➤
➤

➤
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    10.4.2       The organization of lifting operations 

 Every   lifting operation, that is lifting or lowering of a load, 
shall be: 

       properly planned by a competent person;  
       appropriately supervised;  
       carried out in a safe manner.    

 The   person planning the operation should have ade-
quate practical and theoretical knowledge and experience 
of planning lifting operations. The plan needs to address 
the risks identifi ed by the risk assessment and identify the 
resources, the procedures and the responsibilities required 
so that any lifting operation is carried out safely. For rou-
tine simple lifts, a plan will normally be the responsibility 
of the people using the lifting equipment. For complex 
lifting operations, for example, where two cranes are used 
to lift one load, a written plan may need to be produced 
each time. 

 The   planning should include: the need to avoid sus-
pending loads over occupied areas, visibility, the attach-
ing/detaching and securing of loads, the environment, the 
location, the possibility of overturning, the proximity to 
other objects, any lifting of people and the pre-use checks 
required for the equipment.  

➤
➤
➤

    10.4.3        Summary of the requirements 
for lifting operations 

 There   are four general requirements for all lifting operations: 

       use strong, stable and suitable lifting equipment;  
       the equipment should be positioned and installed 
correctly;  
       the equipment should be visibly marked with the safe 
working load (SWL);  
       lifting operations must be planned, supervised and 
performed in a safe manner by competent people.      

     10.5       Types of mechanical handling 
and lifting equipment 

 There   are four elements to mechanical handling, each of 
which can present hazards. These are handling equipment, 
the load, the workplace and the employees involved. 

 The    mechanical handling equipment  must be capa-
ble of lifting and/or moving the load. It must be fault-free, 
well maintained and inspected on a regular basis. The haz-
ards related to such equipment include collisions between 

➤
➤

➤

➤

1.  Check suitable clothing
     and assess load.
     Heaviest side to body.

2.  Place feet apart –
     bend knees.

3.  Firm grip – close to body
     Slight bending of back, hips
     and knees at start.

4.  Lift smoothly
     to knee level and then
     waist level. No further
     bending of back.

5.  With clear visibility move
     forward without twisting.
     Keep load close to the waist.
     Turn by moving feet. Keep head
     up. Do not look at load.

6.  Set load down at waist level
     or to knee level and then on the floor.

1 2 3 4

5 6

Figure 10.7      The main elements of a good lifting technique.    
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an overhead crane is to be used, then people should be 
segregated away or barred from the path of the load. 

 The    employees  and others and any other people 
who are to use the equipment must be properly trained 
and competent in its safe use. 

    10.5.1       Conveyors and elevators 

 Conveyors   transport loads along a given level which may 
not be completely horizontal, whereas elevators move 
loads from one level or fl oor to another.     

people and the equipment and personal injury from being 
trapped in moving parts of the equipment (such as belt 
and screw conveyors). 

 The    load  should be prepared for transportation in 
such a way as to minimize the possibility of accidents. The 
hazards will be related to the nature of the load (e.g. sub-
stances which are fl ammable or hazardous to health) or 
the security and stability of the load (e.g. collapse of bales 
or incorrectly stacked pallets). 

 The    workplace  should be designed so that, whenever 
possible, workers and the load are kept apart. If, for  example, 

(a) (b)

(c)

Figure 10.8          Conveyor systems. (a) Roller conveyor (may have powered and free running rollers). (b) An overhead conveyor handling wheels. Other 
designs of overhead conveyor are useful for transferring components and garments between workstations in, for example, manufacture of machines or 
clothing. (c) A slat conveyor in use in the food industry.    
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 There   are three common forms of  conveyor   –  belt, 
roller and screw conveyors. The most common hazards and 
preventative measures are: 

       the in-running nip, where a hand is trapped between 
the rotating rollers and the belt. Protection from this 
hazard can be provided by nip guards and trip devices;  
       entanglement with the power drive requiring the fi t-
ting of fi xed guards and the restriction of loose cloth-
ing which could become caught in the drive;  
       loads falling from the conveyor. This can be avoided 
by edge guards and barriers;  
       impact against overhead systems. Protection against 
this hazard may be given by the use of bump caps, 
warning signs and restricted access;  
       contact hazards prevented by the removal of sharp 
edges, conveyor edge protection and restricted access;  
       manual handling hazards;  
       noise and vibration hazards.    

 Screw   conveyors, often used to move very viscous sub-
stances, must be provided with either fi xed guards or covers 
to prevent accidental access. People should be prohibited 
from riding on belt conveyors, and emergency trip wires or 
stop buttons must be fi tted and be operational at all times. 

Elevators    are used to transport goods between fl oors, 
such as the transportation of building bricks to upper storeys 
during the construction of a building or the transportation 
of grain sacks into the loft of a barn ( Figure 10.9   ). Guards 
should be fi tted at either end of the elevator and around 
the power drive. The most common hazard is injury due to 
loads falling from elevators. There are also potential manual 
handling problems at both the feed and discharge ends of 
the elevator.  

    10.5.2       Fork-lift trucks 

 The   most common form of mobile handling equipment is 
the fork-lift truck [shown in  Figure 10.10    (see also Figure 9.6)]. 
It comes from the group of vehicles, known as lift trucks, and 
can be used in factories, on construction sites and on farms. 
The term fork-lift truck is normally applied to the counter-
balanced lift truck, where the load on the forks is counter-
balanced by the weight of the vehicle over the rear wheels. 
The reach truck is designed to operate in narrower aisles 
in warehouses and enables the load to be retracted within 
the wheelbase. The very narrow aisle (VNA) truck does not 
turn within the aisle to deposit or retrieve a load. It is often 
guided by guides or rails on the fl oor. Other forms of lift 
truck include the pallet truck and the pallet stacker truck, 
both of which may be pedestrian or rider controlled. 

➤
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 There   are many hazards associated with the use of 
fork-lift trucks. These include: 

       overturning  –  maneuvering at too high a speed (par-
ticularly cornering); wheels hitting an obstruction 
such as a kerb; sudden braking; poor tyre condition 
leading to skidding; driving forwards down a ramp; 
movement of the load; insecure, excessive or uneven 
loading; incorrect tilt or driving along a ramp;  
       overloading  –  exceeding the rated capacity of the 
machine;  
       collisions  –  particularly with warehouse racking which 
can lead to a collapse of the whole racking system;  
       silent operation of the electrically powered fork-lift 
truck  –  can make pedestrians unaware of its presence;  
       uneven road surface  –  can cause the vehicle to overturn 
and/or cause musculoskeletal problems for the driver;  
       overhead obstructions  –  a particular problem for 
inexperienced drivers;  
       loss of load  –  shrink wrapping or sheeting will reduce 
this hazard;  

➤
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Figure 10.9          A brick elevator.    
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 There   are also the following physical hazards: 

       noise  –  caused by poor silencing of the power unit;  
       exhaust fumes  –  should only be a problem when the 
maintenance regime is poor;  
       vibrations  –  often caused by a rough road surface or 
wide expansion joints. Badly infl ated tyres will exacer-
bate this problem;  
       manual handling  –  resulting from manoeuvring the 
load by hand or lifting batteries or gas cylinders;  
       ergonomic  –  musculoskeletal injuries caused by soft 
tyres and/or undulating road surface or holes or 
cracks in the road surface (e.g. expansion joints).    

 Regular   and documented maintenance by competent 
mechanics is essential. However, the driver should under-
take the following checks at the beginning of each shift: 

       condition of tyres and correct tyre pressures;  
       effectiveness of all brakes;  
       audible reversing horn and light working properly;  
       lights, if fi tted, working correctly;  
       mirrors, if fi tted, in good working order and properly set;  
       secure and properly adjusted seat;  
       correct fl uid levels, when appropriate;  
       fully charged batteries, when appropriate;  
       correct working of all lifting and tilting systems.    

 A   more detailed inspection should be undertaken by 
a competent person within the organization on a weekly 
basis to include the mast and the steering gear. Driver 
training is essential and should be given by a competent 
trainer. The training session must include the site rules 
covering items such as the fork-lift truck driver code of 
practice for the organization, speed limits, stacking pro-
cedures and reversing rules. Refresher training should be 
provided at regular intervals and a detailed record kept 
of all training received.  Table 10.1    illustrates some key 
requirements of fork-lift truck drivers and the points listed 
should be included in most codes of practice. 

 Finally  , care must be taken with the selection of driv-
ers, including relevant health checks and previous experi-
ence. Drivers should be at least 18 years of age and their 
fi tness to drive should be reassessed regularly (every fi ve 
years after the age of 40 and every year after 65 (HSG6)).  

    10.5.3       Other forms of lifting equipment 

 The   other types of lifting equipment to be considered 
are cranes (mobile overhead and jib), lifts and hoists and 
 lifting tackle. A sample risk assessment for the use of lift-
ing equipment is given in Appendix 10.2. 
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       inadequate maintenance leading to mechanical failure;  
       use as a work platform;  
       speeding  –  strict enforcement of speed limits is 
essential;  
       poor vision around the load;  
       pedestrians  –  particularly when pedestrians and vehi-
cles use the same roadways. Warning signs, indicating 
the presence of fork-lift trucks, should be posted at 
regular intervals;  
       dangerous stacking or de-stacking technique  –  this 
can destabilize a complete racking column;  
       carrying passengers  –  this should be a disciplinary 
offence;  
       battery charging  –  presents an explosion and fi re risk;  
       fi re  –  often caused by poor maintenance resulting in 
fuel leakages or engine/motor burnout, or through 
using an unsuitable fork-lift truck in areas where fl am-
mable liquids or gases are used and stored;  
       lack of driver training.    

 If   fork-lift trucks are to be used outside, visibility and 
lighting, weather conditions and the movement of other 
vehicles become additional hazards. 
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Figure 10.10          Reach truck designed so that the load retracts within the 
wheelbase to save space.    
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 The   lifting operation should be properly prepared and 
planned. This involves the selection of a suitable crane having 
up-to-date test certifi cates and examination reports that 
have been checked. A risk assessment of the task will be 
needed which would ascertain the weight, size and shape 
of the load and its fi nal resting place. A written plan for 

completing the lift should be drafted and a competent per-
son appointed to supervise the operation. 

Cranes    may be either a jib crane or an overhead gantry 
travelling crane. The safety requirements are similar for each 
type. All cranes need to be properly designed, constructed, 
installed and maintained. They must also be operated in 
accordance with a safe system of work. They should only be 
driven by authorized persons who are fi t and trained. Each 
crane is issued with a certifi cate by its manufacturer giving 
details of the safe working load (SWL). The SWL must  never
be exceeded and should be marked on the crane structure. 
If the SWL is variable, as with a jib crane (the SWL decreases 
as the operating radius increases), an SWL indicator should 
be fi tted. Care should be taken to avoid sudden shock 
loading, as this will impose very high stresses on the crane 
structure. It is also very important that the load is properly 
shackled and all eyebolts tightened. Safe slinging should be 
included in any training programme. All controls should be 
clearly marked and be of the  ‘ hold-to-run ’  type.     

 Large   cranes, which incorporate a driving cab, often 
work in conjunction with a banksman, who will direct 
the lifting operation from the ground. It is important 
that banksmen are trained so that they understand rec-
ognized crane signals.     The   lifting operation should be 
properly prepared and planned. This involved the selec-
tion of a suitable crane having up-to-date test certifi cates 
and examination reports that have been checked. A risk 
assessment of the task will be needed which would ascer-
tain the weight, size and shape of the load and its fi nal 
resting place. A written plan for completing the lift should 
be drafted and a competent person appointed to super-
vise the operation. 

 The   basic principles for the safe operation of cranes 
are as follows.  For all cranes , the driver must: 

       undertake a brief inspection of the crane and associ-
ated lifting tackle each time before it is used;  
       check that all lifting accessory statutory inspections 
are in place and up-to-date;  
       check that tyre pressures, where appropriate, are correct;  
       ensure that loads are not left suspended when the 
crane is not in use;  
       before a lift is made, ensure that nobody can be struck 
by the crane or the load;  
       ensure that loads are never carried over people;  
       ensure good visibility and communications;  
       lift loads vertically  –  cranes must not be used to drag 
a load;  
       travel with the load as close to the ground as possible;  
       switch off power to the crane when it is left unattended.    
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 Table 10.1          Safe driving of lift trucks  

   Drivers must: 

         drive at a suitable speed to suit road conditions 
and visibility  
     use the horn when necessary (at blind corners 
and doorways)  
     always be aware of pedestrians and other 
vehicles  
     take special care when reversing (do not rely on 
mirrors)  
     take special care when handling loads which 
restrict visibility  
     travel with the forks (or other equipment fi tted 
to the mast) lowered  
     use the prescribed lanes  
     obey the speed limits  
     take special care on wet and uneven surfaces  
     use the handbrake, tilt and other controls 
correctly  
     take special care on ramps  
     always leave the truck in a state which is safe and 
discourages unauthorized use (brake on, motor 
off, forks down, key out).    

●
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   Drivers must not: 

         operate in conditions in which it is not possible 
to drive and handle loads safely (e.g. partially 
blocked aisles)  
     travel with the forks raised  
     use the forks to raise or lower persons unless a 
purpose-built working cage is used  
     carry passengers  
     park in an unsafe place (e.g. obstructing emer-
gency exits)  
     turn round on ramps  
     drive into areas where the truck would cause a 
hazard (fl ammable substance store)  
     allow unauthorized use.    

●

●

●

●

●

●

●

●
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Figure 10.11          Manoeuvring a yacht using a large overhead travelling 
gantry and slings in a marina.    

 For   mobile jib cranes, the following points should be 
considered: 

       Each lift must be properly planned, with the maxi-
mum load and radius of operation known.  
       Overhead obstructions or hazards must be identifi ed; 
it may be necessary to protect the crane from over-
head power lines by using goal posts and bunting to 
mark the safe headroom.  
     The ground on which the crane is to stand should be 
assessed for its load-bearing capacity.  
       If fi tted, outriggers should be used.    

 The   principal reasons for crane failure, including loss 
of load, are: 

       overloading;  
       poor slinging of load;  
       insecure or unbalanced load;  
       loss of load;  
       overturning;  
       collision with another structure or overhead power 
lines;  
       foundation failure;  
       structural failure of the crane;  
       operator error;  
       lack of maintenance and/or regular inspections;  
       no signaller used when driver’s view is obscured;  
       incorrect signals given.    

 Typical   causes of recent serious incidents with tower 
cranes include: 

       mechanical failure of the brake or lifting ram;  
       overturn of the crane;  
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       jib collapse;  
       a load or dropped load striking a worker;  
       sling failure.    

 The   reasons for some of these incidents were: 

       poor site induction training  –  not dealing with site-
specifi c risks and lasting too long (20 – 30 minutes 
maximum is suffi cient time);  
       problems with crane maintenance and thorough 
examinations;  
       operators working long hours without a break;  
       poor operator cabin design and too high a climbing 
distance;  
       operator health problems;  
       problems in communicating health and safety issues 
by crane operators on site.    

 During   lifting operations using cranes, it must be 
ensured that: 

       the driver has good visibility;  
       there are no pedestrians below the load by using bar-
riers, if necessary;  
       an audible warning is given prior to the lifting operation.    

 If   lifting takes place in windy conditions, tag lines may 
need to be attached to the load to control its movement. 

 A    lift or hoist  incorporates a platform or cage and is 
restricted in its movement by guides ( Figure 10.12   ). Hoists 
are generally used in industrial settings (e.g. construction 
sites and garages), whereas lifts are normally used inside 
buildings. Lifts and hoists may be designed to carry pas-
sengers and/or goods alone. They should be of sound 
mechanical construction and have interlocking doors or 
gates, which must be completely closed before the lift or 
hoist moves. The hoistway should be properly enclosed so 
that the moving parts of the hoist are guarded. The loads 
should be secured on the hoist platform so that they 
cannot fall and the operator should have a clear view of 
the landing levels. There should be no unauthorized use 
of the hoist by untrained personnel. Passenger carrying 
lifts must be fi tted with an automatic braking system to 
prevent overrunning, at least two suspension ropes, each 
capable alone of supporting the maximum working load, 
and a safety device which could support the lift in the 
event of suspension rope failure. Maintenance procedures 
must be rigorous, recorded and only undertaken by com-
petent persons. It is very important that a safe system of 
work is employed during maintenance operations to pro-
tect others, such as members of the public, from falling 
down the lift shaft and other hazards. 
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 Other    items of lifting tackle , usually used with cranes, 
include chain slings and hooks, wire and fi bre rope slings, 
eyebolts and shackles ( Figure 10.13   ). Special care should 
be taken, when slings are used, to ensure that the load is 
properly secured and balanced. Lifting hooks should be 
checked for signs of wear and any distortion of the hook. 
Shackles and eyebolts must be correctly tightened. Slings 
should always be checked for any damage before they 
are used and only competent people should use them. 
Training and instruction in the use of lifting tackle is essen-
tial and should include regular inspections of the tackle, in 
addition to the mandatory thorough examinations. Finally, 
care should be taken when these items are being stored 
between use.   

     10.6       Requirements for the statutory 
examination of lifting 
equipment 

 The   LOLER specify examinations required for lifting equip-
ment by using two terms  –  an inspection and a thorough 
examination. Both terms are defi ned by the HSE in guid-
ance accompanying various Regulations. 

 Lifting   equipment includes any equipment used at 
work to lift or lower loads including any anchoring, fi xing 
or supporting attachments. 

 An    inspection  is used to identify whether the equip-
ment can be operated, adjusted and maintained safely so 
that any defect, damage or wear can be detected before it 
results in unacceptable risks. It is normally performed by a 
competent person appointed by the employer (often an 
employee). 

 A    thorough examination  is a detailed examination, 
which may involve a visual check, a disassembly and testing 
of components and/or an equipment test under operating 
conditions. Such an examination must normally be carried 
out by a competent person who is independent of the 
employer. The examination is usually carried out according 
to a written scheme and a written report is submitted to 
the employer. 

 The   Code of Practice for the Safe Use of Lifting Equipment 
defi nes a thorough examination as a visual examination car-
ried out by a competent person carefully and critically and, 
where appropriate, supplemented by other means, such as 
measurement and testing, in order to check whether the 
equipment is safe to use. 

 A   detailed summary of the thorough examination 
and inspection requirements of the LOLER is given in 
Chapter 17 (Section 17.21). 

Figure 10.12          Hoist for lifting a car.    

Figure 10.13          Specially designed safety hooks.    
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       10.7       Sources of reference 

 Safe   Use of Work Equipment ACOP L22, HSE Books 2008 
ISBN 978 0 7176 6295 1. 

 Manual   Handling (Guidance) L23, HSE Books 2004 ISBN 
978 0 7176 2823 0. 

 Safety   in Working with Lift Trucks HSG6, HSE Books 2000 
ISBN 978 0 7176 1781 4. 

 Rider  -operated Lift Trucks  –  Operator Training (ACOP and 
Guidance) L117, HSE Books 1999 ISBN 978 0 7176 2455 3. 

 Safe   Use of Lifting Equipment L113, HSE Books 1998 ISBN 
978 0 7176 1628 2. 

       Relevant statutory provisions 
 The   Manual Handling Operations Regulations 1992. 
 The   Provision and Use of Work Equipment Regulations 

1998. 
 The   Lifting Operations and Lifting Equipment Regulations 

1998.    

     10.8       Practice NEBOSH questions for 
Chapter 10 

             1.   (i)      List TWO  types of injury that may be caused by 
the incorrect manual handling of loads.  

     (ii)     Outline a good lifting technique that could be 
adopted by a person required to lift a load from the 
ground.  

     (iii)      Give TWO  examples of how a manual handling 
task might be avoided.     

     2.   (i)      List FOUR  specifi c types of injury that may be 
caused by the incorrect manual handling of loads.  

     (ii)      Outline  the factors in relation to the load that 
will affect the risk of injury.     

     3.     A storeman is required to place boxes of metal com-
ponents by hand on to shelved racking. 

                          (i)      List FOUR  types of injury to which the storeman 
may be at risk while carrying out this operation.  
(ii)      Outline  the factors in relation to the task that 
may affect the risk of injury.        

     4.     Employees working for a charity are required to col-
lect plastic bags of clothes, books and other donated 
goods from outside householders ’  premises and carry 
them to a waiting company van. 

 A   thorough examination of lifting equipment should 
be undertaken at the following times: 

       before the equipment is used for the fi rst time;  
       after it has been assembled at a new location;  
       at least every 6 months for equipment used for lifting 
persons or a lifting accessory;  
       at least every 12 months for all other lifting equipment 
including the lifting of loads over people;  
       in accordance with a particular examination scheme 
drawn up by an independent competent person;  
       each time that exceptional circumstances, which are 
likely to jeopardize the safety of the lifting equipment, 
have occurred (such as severe weather).    

 The   person making the thorough examination of lift-
ing equipment must: 

       notify the employer forthwith of any defect which, in 
their opinion, is or could become dangerous;  
       as soon as practicable (within 28 days) write an 
authenticated report to the employer and any person 
who leased or hired the equipment.    

 The   Regulations specify the information that should 
be included in the report. 

 The   initial report should be kept for as long as the 
lifting equipment is used (except for a lifting accessory 
which need only be kept for 2 years). For all other exami-
nations, a copy of the report should be kept until the next 
thorough examination is made or for 2 years (whichever is 
the longer). If the report shows that a defect exists, which 
could lead to an existing or imminent risk of serious per-
sonal injury, a copy of the report must be sent, by the per-
son making the thorough examination, to the appropriate 
enforcing authority. 

 The   equipment should be inspected at suitable inter-
vals between thorough examinations. The frequency and 
the extent of the inspection are determined by the level 
of risk presented by the lifting equipment. A report or 
record should be made of the inspection which should 
be kept until the next inspection. Unless stated otherwise, 
lifts and hoists should be inspected every week. 

 It   is important to stress that thorough examinations 
must be accompanied by meticulous in-service inspec-
tion that will detect any damage every time the equip-
ment is used. For most workplaces, it is better to store 
every item of portable lifting equipment in a central store 
where these inspections can take place and records of the 
equipment be kept. Users must also be encouraged to 
report any defects in equipment that they have used.  
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    Giving reasons in  EACH  case,  outline  the types of 
injury the employees may sustain from the activity.           

     5.   (i)      Outline  the main requirements of the Manual 
Handling Operations Regulations 1992.  

     (ii)      List  the possible indications of a manual han-
dling problem in a workplace.     

     6.     An assessment has concluded that the person car-
rying out a particular manual handling task is fi t and 
capable of lifting the loads involved. 

         Outline  the factors associated with the task and work 
environment that would need to be considered in 
order to complete the assessment.          

     7.   Outline  the factors that may affect the risk from man-
ual handling activities in relation to: 

                          (i)     the load  
(ii)     the individual.        

     8.     An automated piece of equipment designed to lift 
boxes weighing 20       kg from a conveyor and place 
them on to pallets has failed and is likely to be out of 
action for several weeks. During this time, the task will 
be carried out manually. 

                          (i)      Outline  the factors that should be considered 
when undertaking a manual handling assessment of 
the task.  
(ii)      Outline  the measures that may be needed in 
order to reduce the risk of injury to employees carry-
ing out the manual handling task.        

     9.   Outline  the issues to be considered when under-
taking a manual handling assessment of a task that 
involves lifting buckets of water out of a sink.  

10.     Newspapers are printed, bundled and placed onto 
roller conveyors at a publisher’s where they are trans-
ported to an area for dispatch to the customer. 

                                    Identify EIGHT  hazards to which employees involved 
with the transport of the newspapers from the print-
ing room to the dispatch room may be exposed.           

11.     A telecommunications worker needs to lift a 20       kg 
manhole cover in order to repair fi bre optic cables. 
The working area is 1.5       m below ground and 1       m from 
the kerb of a busy road. 
(i)      Identify FOUR  factors associated with the  worker
that may affect the risk of injury when removing the 
manhole cover.  

(ii)      Outline SIX  types of hazard associated with 
these activities.  
(iii)      Outline  possible control measures to minimize 
the risk to the  worker  and  pedestrians  whilst carrying 
out these activities.     

12.   Outline  factors to be considered when undertaking a 
manual handling assessment of the work undertaken 
by baggage handlers at a large, busy airport.  

13.   Outline FOUR  hazards and the corresponding pre-
cautions to be taken when using conveyor systems 
for moving materials within a workplace.  

14.     Drivers of internal transport are required to be com-
petent before they are permitted to drive vehicles 
within the workplace. 
                         (i)      Explain  the meaning of the term  ‘ competence ’ .  
(ii)      Identify  measures an employer can take in order 
to ensure that their drivers of internal transport are, 
and remain, competent.        

    15.   Outline  the health and safety topics that should be 
covered in a training course for fork-lift truck operators.  

16.   Outline  the health and safety considerations when a 
fork-lift truck is to be used to unload palletized goods 
from a vehicle parked in a factory car park.  

17.   Outline EIGHT  types of hazard associated with the 
operation of fork-lift trucks.  

18.   List EIGHT  items to be included on a checklist for the 
routine inspection of a fork-lift truck at the beginning 
of a shift.  

19.     Battery operated fork-lift trucks are used to move 
materials within a warehouse. 
(i)      Describe FOUR  hazards associated specifi cally 
with battery powered fork-lift trucks.  
(ii)      Outline  the precautions that may be needed to 
ensure the safety of pedestrians in areas where the 
fork-lift trucks are operating.  
(iii)      Outline EIGHT  rules to follow when a fork-lift 
truck is left unattended during a driver’s work break.        

20.   Identify EIGHT  ways in which a fork-lift truck may 
become unstable whilst in operation.  

21.     A driver of a fork-lift truck has been seriously injured 
after the vehicle he was driving overturned.  Outline
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26.     An engineering workshop uses an overhead gantry 
crane to transport materials. 
(i)      Identify TWO  reasons why loads may fall from 
this crane.  
(ii)      Outline  precautions to prevent accidents to 
employees working at ground level when overhead 
cranes are in use.        

27.   Outline  the precautions that should be taken to 
reduce the risk of injury during lifting operations with 
a mobile jib crane.  

28.     A mechanical hoist is to be used to remove an engine 
from a vehicle in a motor repair shop. 
(i)      State  the requirements for the statutory exami-
nation and inspection of the hoist.  
(ii)      Outline  the precautions to be taken to reduce 
the risk of injury to employees and others during the 
lifting operation.     

29.   State  the hazards associated with the use of a materi-
als hoist on a construction site.  

30.   (i)      Identify TWO  occasions when a thorough exam-
ination of a fork-lift truck is required under the Lifting 
Operations and Lifting Equipment Regulations 1998.  
(ii)      Outline  a range of circumstances that may cause 
a fork-lift truck to become unstable.  
(iii)     Other than those associated with instability, 
identify FIVE  hazards presented by a diesel-powered 
fork-lift truck  AND describe  the precautions that 
might be necessary in  EACH  case.     

31.   Describe  the occasions when a thorough exami-
nation of workplace lifting equipment should be 
undertaken.    

the possible immediate  causes of the accident associ-
ated with: 
(i)     the way in which the vehicle was driven  
(ii)     the workplace  
(iii)     the vehicle.        

22.     An organization is about to purchase a fork-lift truck. 
With reference to its possible intended use and work-
ing environment,  outline  the particular features of 
the vehicle that should be taken into account when 
determining its suitability for the job.  

23.   (i)      List THREE  types of crane used for lifting 
operations.  
    (ii)      Outline  a procedure for the safe lifting of a load 
by a crane, having ensured that the crane has been 
correctly selected and positioned for the job.     

24.     A modular, portable offi ce building has been deliv-
ered to a company’s premises. It is to be lifted from 
the delivery vehicle, to its designated resting place, 
by a mobile crane. To assist with the health and safety 
of persons who may be on the premises during the 
lifting operation: 
(i)      Identify  the issues that should be considered 
when planning and preparing for the lifting opera-
tion to be undertaken.  
(ii)      Outline  a procedure for the safe lifting and low-
ering of the portable offi ce.  
(iii)      Outline  the statutory requirements for the 
inspection and examination of lifting equipment.     

25.   Outline  the precautions to be taken when employ-
ees are working at ground level in a workshop where 
loads are lifted and transported by means of an over-
head gantry crane.  
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    Appendix 10.1       Manual handling of load assessment checklist 

    Section A  –  Preliminary assessment  

Task description:    Is an assessment needed? (i.e. is there a 
potential risk of injury, and are the factors 
beyond the limits of the guidelines?)

Factors beyond the limits of the guidelines?    Yes/No

If  ‘ YES ’  continue. If  ‘ NO ’  no further assessment required.

Tasks covered by this assessment:    Diagram and other information

Location:

People involved:

Date of assessment:

Section B  –  See detailed analysis form

Section C  –  Overall assessment of the risk of injury? Low/Med/High

Section D  –  Remedial action needed:

Remedial action, in priority order:

a           
b           
c           
d           
e           
f           
g           
h           

Date action should be completed:    Date for review:

Assessor’s name:    Signature:

Manual Handling Risk Assessment

Task description………………………………………………
………………………………………………………………….  
…………………………….……………………………………

Employee…………………………………

I.D. Number……………………………….  

Risk Factors

A. Task Characteristics    Yes/No    Risk Level    Current Controls

      H    M    L    See guidance

   1. Loads held away from trunk?           

   2. Twisting?           

(Continued)
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A. Task Characteristics    Yes/No    Risk Level    Current Controls

      H    M    L    See guidance

    3. Stooping?           

    4. Reaching upwards?           

    5. Extensive vertical movements?           

   6. Long carrying distances?           

   7. Strenuous pushing or pulling?           

    8. Unpredictable movements of 
loads? 

          

    9. Repetitive handling operations?           

   10. Insuffi cient periods of rest/
recovery? 

          

   11. High work rate imposed?           

B. Load characteristics           

   1. Heavy?           

   2. Bulky?           

   3. Diffi cult to grasp?           

   4. Unstable/unpredictable?           

   5. Harmful (sharp/hot)?           

C. Work environment 
characteristics

          

   1. Postural constraints?           

   2. Floor suitability?           

   3. Even surface?           

   4. Thermal/humidity suitability?           

   5. Lighting suitability?           

D. Individual characteristics           

   1. Unusual capability required?           

   2. Hazard to those with health 
problems? 

          

   3. Hazard to pregnant workers?           

   4. Special information/training 
required? 

          

(Continued)
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Yes/No Risk Level Current Controls

      H    M    L    See guidance

E. Other factors to consider           

   1. Movement or posture hindered 
by protective clothing? 

          

   2. Absence of correct/suitable PPE?           

   3. Lack of planning and scheduling 
of basics/rest basics? 

          

   4. Poor communication between 
managers and employees? 

          

   5. Sudden changes in workload 
or seasonal changes in volume 
without mechanisms to deal with 
change?

          

   6. Lack of training and/or 
information? 

          

   7. Any learning disabilities?           

Any further action needed?    Yes/No         

Details:
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    Appendix 10.2       A typical risk assessment for the use of lifting equipment                  

    INITIAL RISK ASSESSMENT    Use of Lifting Equipment  

    SIGNIFICANT HAZARDS    Low    Medium    High  

1.        Unintentional release of load       ✓

2.        Unplanned movement of load ✓     

3.        Damage to equipment ✓     

4.        Crush injuries to personnel     ✓

5.                 

ACTION ALREADY TAKEN TO REDUCE THE RISKS:

Compliance with:

   Lifting Operations  &  Lifting Equipment Regulations (LOLER) 
   Safety Signs and Signals Regulations (SSSR). Provision and Use of Work Equipment Regulations (PUWER) 
   British Standard  –  Specifi cation for fl at woven webbing slings 
   BS  –  Guide to selection  &  use of lifting slings for multi purposes 

Planning:

   Copies of statutory thorough examinations of lifting equipment will be kept on site. Before selection of lifting 
equipment, the above standards will be considered as well as the weight, size, shape and centre of gravity of the 
load. Lifting equipment is subject to the planned maintenance programme. 

Physical:

   All items of lifting equipment will be identifi ed individually and stored so as to prevent physical damage or 
deterioration. Safe working loads of lifting equipment will be established before use. Packing will be used to protect 
slings from sharp edges on the load. All items of lifting equipment will be visually examined for signs of damage 
before use. Ensuring the eyes of strops are directly below the appliance hook and that tail ropes are fi tted to larger 
loads will check swinging of the load. Banksmen will be used where the lifting equipment operator’s vision is 
obstructed. Approved hand signals will be used. 

Managerial/Supervisory:

   Only lifting equipment that is in date for statutory examination will be used. Manufacturer’s instructions will be 
checked to ensure that methods of sling attachment and slinging arrangements generally are correct. 

Training:

   Personnel involved in the slinging of loads and use of lifting equipment will be required to be trained to CITB or 
equivalent standard. Supervisors will be trained in the supervision of lifting operations. 

   Date of Assessment………………….. Assessment made by…………………………… 

   Risk Re-Assessment Date .…………… Site Manager’s Comments: 
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extremely wide and includes hand tools, power tools, lad-
ders, photocopiers, laboratory apparatus, lifting equipment, 
fork-lift trucks, and motor vehicles (which are not privately 
owned). Virtually anything used to do a job of work, includ-
ing employees ’  own equipment, is covered. The uses covered 
include starting or stopping the equipment, repairing, modi-
fying, maintaining, servicing, cleaning and transporting. 

 Employers   and the self-employed must ensure that work 
equipment is suitable, maintained, inspected if necessary, 
provided with adequate information and instruction and 
only used by people who have received suffi cient training.  

   11.2     Suitability of work equipment 
and CE marking 

    11.2.1       Standards and requirements 

 When   work equipment is provided it has to conform to 
standards which cover its supply as a new or second-hand 
piece of equipment and its use in the workplace. This 
involves: 

       its initial integrity;  
       the place where it will be used;  
       the purpose for which it will be used.    

 There   are two groups of law that deal with the provi-
sion of work equipment: 

       One deals with what manufacturers and suppliers 
have to do. This can be called the  ‘ supply ’  law. One of 

➤
➤
➤

➤

  11                                             Work equipment 
hazards and control   

 After   reading this chapter you should   be able to: 

1.     outline general requirements for work equipment  
    2.     outline the hazards and controls for hand tools  
3.     describe the main mechanical and non-mechanical 

hazards of machinery  
4.     describe the main methods of protection from 

machinery hazards.    

   11.1     Introduction 

 This   chapter covers the scope and main requirements 
for work equipment as covered by Parts II and III of 
the Provision and Use of Work Equipment Regulations 
(PUWER). The requirements for the supply of new machin-
ery are also included. Summaries of PUWER and The 
Supply of Machinery (Safety) Regulations are given in 
Chapter 17. The safe use of hand tools, hand-held power 
tools and the proper safeguarding   of a small range of 
machinery used in industry and commerce are included.     

 Any   equipment used by an employee at work is gen-
erally covered by the term  ‘ work equipment ’ . The scope is 

Figure 11.1      Typical machinery safety notice.    
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       issue a  ‘ Declaration of Conformity ’  for the machine 
(see  Figure 11.3   ). This is a statement that the machine 
complies with the relevant essential health and safety 
requirements or with the example that underwent 
type-examination. A declaration of conformity   must 

●      state the name and address of the manufacturer or 
importer into the EU  

●      contain a description of the machine, and its make, 
type and serial number  

●      indicate all relevant European Directives with which 
the machinery complies  

●      state details of any notifi ed body that has been 
involved  

●      specify which standards have been used in the 
manufacture (if any)  

●      be signed by a person with authority to do so  

➤the most common is the Supply of Machinery (Safety) 
Regulations 1992 (in December 2009 the Supply 
of Machinery (Safety) Regulations 2008 come into 
force), which requires manufacturers and suppliers to 
ensure that machinery is safe when supplied and has 
CE marking. Its  primary  purpose is to prevent barri-
ers to trade across the EU, and not to protect people 
at work  
     The other deals with what the users of machinery and 
other work equipment have to do. This can be called 
the  ‘ user ’  law, PUWER 98, and applies to most pieces 
of work equipment. Its  primary  purpose is to protect 
people at work.    

 Under    ‘ user ’  law employers have to provide safe 
equipment of the correct type, ensure that it is correctly 
used and maintain it in a safe condition. When buying 
new equipment, the  ‘ user ’  has to check that the equip-
ment complies with all the  ‘ supply ’  law that is relevant. 
The user must check that the machine is safe before it 
is used . 

 Most   new equipment, including machinery in par-
ticular, should have  ‘ CE ’  marking when purchased ( Figure 
11.2   ).   ‘ CE ’  marking is only a claim by the manufacturer 
that the equipment is safe and that they have met rele-
vant supply law. If this is done properly manufacturers will 
have to do the following: 

       fi nd out about the health and safety hazards (trapping, 
noise, crushing, electrical shock, dust, vibration, etc.) 
that are likely to be present when the machine is used;  
       assess the likely risks;  
       design out the hazards that result in risks; or, if that is 
not possible;  
       provide safeguards (e.g. guarding dangerous parts 
of the machine, providing noise enclosures for noisy 
parts); or, if that is not possible;  
       use warning signs on the machine to warn of haz-
ards that cannot be designed out or safeguarded (e.g. 
 ‘ noisy machine ’  signs).    

 Manufacturers   also have to: 

       keep information, explaining what they have done 
and why, in a technical fi le.  
       fi x CE marking to the machine where necessary, to 
show that they have complied with all the relevant 
supply laws;  

➤

➤

➤
➤

➤

➤

➤

➤

Figure 11.2          CE mark.    

Figure 11.3      Typical certifi cate of conformity.    

          Before   buying new equipment the buyer will need 
to think about: 

➤  where and how it will be used  
➤  what it will be used for  
➤  who will use it (skilled employees, trainees)  
       ➤  what risks to health and safety might result  
➤  how well health and safety risks are controlled 

by different manufacturers.       
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       manufacturers can fraudulently put on the CE marking;  
       manufacturers might make mistakes in claiming con-
formity with safety laws.      

       11.3     Use and maintenance of 
equipment with specifi c risks 

 Some   pieces of work equipment involve specifi c risks 
to health and safety where it is not possible to control 
adequately the hazards by physical measures alone, for 
example the use of a bench-mounted circular saw or an 
abrasive wheel ( Figure 11.4   ). In all cases the hierarchy of 
controls should be adopted to reduce the risks by: 

       eliminating the risks; or, if this is not possible;  
       taking physical measures to control the risks such as 
guards, but if the risks cannot be adequately controlled;  
       taking appropriate software measures, such as a safe 
system of work.    

 PUWER   98 Regulation 7 restricts the use of such equip-
ment to the persons designated to use it. These people need 
to have received suffi cient information, instruction and train-
ing so that they can carry out the work using the equipment 
safely. 

 Repairs  , modifi cations, maintenance or servicing is also 
restricted to designated persons. A designated person may 
be the operator if he/she has the necessary skills and has 
received specifi c instruction and training. Another person 
specifi cally trained to carry out a particular maintenance 
task, for example dressing an abrasive wheel, may not be the 
operator but may be designated to do this type of servicing 
task on a range of machines.  

➤
➤

➤
➤

➤

●      provide the buyer with instructions to explain how 
to install, use and maintain the machinery safely.        

 This   can help in deciding which equipment may be 
suitable, particularly if buying a standard piece of equip-
ment    ‘off the shelf ’ . 

 If   buying a more complex or custom-built machine 
the buyer should discuss their requirements with poten-
tial suppliers. For a custom-built piece of equipment, there 
is the opportunity to work with the supplier to design 
out the causes of injury and ill health. Time spent now on 
agreeing the necessary safeguards, to control health and 
safety risks, could save time and money later. 

Note:  Sometimes equipment is supplied via another 
organization, for example, an importer, rather than direct 
from the manufacturer, so this other organization is 
referred to as the supplier. It is important to realize that 
the supplier may not be the manufacturer. 

 When   the equipment has been supplied the buyer 
should look for CE marking, check for a copy of the 
Declaration of Conformity and that there is a set of 
instructions in English on how the machine should be 
used and most important of all,  check to see if they think 
that it is safe .

    11.2.2       Limitations of CE marking 

 CE   marking is not a guarantee that the machine is safe. It 
is a claim by the manufacturer that the machinery com-
plies with the law. CE marking has many advantages if 
done properly, for example: 

       it allows a common standard across Europe;  
       it provides a means of selling to all European Community 
member states without barriers to trade;  
       it ensures that instructions and safety information is 
supplied in a fairly standard way in most languages in 
the EC;    
       it has encouraged the use of diagrams and pictorials 
which are common to all languages;  
       it allows for independent type-examination for 
some machinery like woodworking machinery which 
has not been made to an EC-harmonized standard  –  
identifi ed by an EN marking before the standard 
number (e.g. BS EN  … .).    

 Clearly   there are disadvantages as well, for example: 

       instruction manuals have become very long. Some-
times two volumes are provided, because of the 
number of languages required;  
       translations can be very poor and disguise the proper 
meaning of the instruction;  

➤
➤

➤

➤

➤

➤

➤
Figure 11.4          Using a bench-mounted abrasive wheel.    
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       11.4     Information, instruction and 
training 

 People   using and maintaining work equipment, where 
there are residual risks that cannot be suffi ciently reduced 
by physical means, require enough information, instruc-
tion and training to operate safely. 

 The   information and instructions are likely to come 
from the manufacturer in the form of operating and main-
tenance manuals. It is up to the employer to ensure that 
what is provided is easily understood, and set out logically 
with illustrations and standard symbols where appropriate. 
The information should normally be in good plain English 
but other languages may be necessary in some cases. 

 The   extent of the information and instructions will 
depend on the complexity of the equipment and the spe-
cifi c risks associated with its use.  They should cover: 

       all safety and health aspects;  
       any limitations on the use of the equipment;  
       any foreseeable problems that could occur;  
       safe methods to deal with the problems;  
       any relevant experience with the equipment that 
would reduce the risks or help others to work more 
safely, should be recorded and circulated to everyone 
concerned.    

 Everyone   who uses and maintains work equipment 
needs to be adequately trained. The amount of training 
required will depend on: 

       the complexity and level of risk involved in using or 
maintaining the equipment;  
       the experience and skills of the person doing the 
work, whether it is normal use or maintenance.    

 Training   needs will be greatest when a person is fi rst 
recruited but will also need to be considered: 

       when working tasks are changed, particularly if the 
level of risk changes;  
       if new technology or new equipment is introduced;  
       where a system of work changes;  
       when legal requirements change;  
       periodically to update and refresh people ’ s knowl-
edge and skills;  
       it may also be necessary following an accident.    

 Supervisors   and managers also require adequate 
training to carry out their function, particularly if they only 
supervise a particular task occasionally. The training and 
supervision of young persons is particularly important 

➤
➤
➤
➤
➤

➤

➤

➤

➤
➤
➤
➤

➤

because of their relative immaturity, unfamiliarity with a 
working environment and lack of awareness of existing or 
potential risks. Some Approved Codes of Practice, for exam-
ple on the Safe Use of Woodworking Machinery,  restrict the 
use of high-risk machinery, so that only young persons with 
suffi cient maturity and competence who have fi nished 
their training may use the equipment unsupervised.  

       11.5     Maintenance and inspection 

    11.5.1       Maintenance 

 Work   equipment needs to be properly maintained so 
that it continues to operate safely and in the way it was 
designed to perform. The amount of maintenance will 
be stipulated in the manufacturer ’ s instructions and 
will depend on the amount of use, the working envi-
ronment and the type of equipment. High-speed, high-
risk machines, which are heavily used in an adverse 
environment like salt water, may require very frequent 
maintenance, whereas a simple hand tool, like a shovel, 
may require very little ( Figure 11.5   ). 

 Maintenance   management schemes can be based 
around a number of techniques designed to focus on 
those parts which deteriorate and need to be maintained 
to prevent health and safety risks. These techniques 
include the following: 

Preventative planned maintenance   –  this involves 
replacing parts and consumables or making neces-
sary adjustments at preset intervals normally set by 
the manufacturer, so that there are no hazards cre-
ated by component deterioration or failure. Vehicles 
are normally maintained on this basis.  
Condition based maintenance   –  this involves moni-
toring the condition of critical parts and carrying out 
maintenance whenever necessary to avoid hazards 
which could otherwise occur.  

➤

➤

Figure 11.5      Typical maintenance notice.    
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        Breakdown based maintenance   –  here maintenance 
is only carried out when faults or failures have occurred. 
This is only acceptable if the failure does not present an 
immediate hazard and can be corrected before the risk 
is increased. If, for example, a bearing overheating can 
be detected by a monitoring device, it is acceptable to 
wait for the overheating to occur as long as the equip-
ment can be stopped and repairs carried out before 
the fault becomes dangerous to persons employed.    

 In   the context of health and safety, maintenance is 
not concerned with operational effi ciency but only with 
avoiding risks to people. It is essential to ensure that main-
tenance work can be carried out safely. This will involve 
the following: 

       competent well-trained maintenance people;  
       the equipment being made safe for the maintenance 
work to be carried out. In many cases, the normal safe-
guards for operating the equipment may not be suffi -
cient as maintenance sometimes involves going inside 
guards to observe and subsequently adjust, lubricate or 
repair the equipment. Careful design allowing adjust-
ments, lubrication and observation from outside the 
guards, for example, can often eliminate the hazard. 
Making equipment safe will usually involve disconnect-
ing the power supply and then preventing anything 
moving, falling or starting during the work. It may also 
involve waiting for equipment to cool or warm up to 
room temperature;  
       a safe system of work being used to carry out the 
necessary procedures to make and keep the equip-
ment safe and perform the maintenance tasks. This 
can often involve a formal  ‘ permit-to-work ’  scheme 
to ensure that the correct sequence of safety critical 
tasks has been performed and all necessary precau-
tions taken;  
       correct tools and safety equipment being available to 
perform the maintenance work without risks to peo-
ple. For example special lighting or ventilation may 
be required.     

    11.5.2       Inspection under PUWER 

 Complex   equipment and/or high-risk equipment will 
probably need a maintenance log and may require a more 
rigid inspection regime to ensure continued safe opera-
tion. This is covered by PUWER 98, Regulation 6. 

 PUWER   requires, where safety is dependent on the 
installation conditions and/or the work equipment is 
exposed to conditions causing deterioration, which may 

➤

➤
➤

➤

➤

result in a signifi cant risk and a dangerous situation devel-
oping, that the equipment is inspected by a competent 
person. In this case the competent person would normally 
be an employee, but there might be circumstances where 
an outside competent person would be used. 

 The   inspection must be done: 

       after installation for the fi rst time;  
       after assembly at a new site or in a new location and 
thereafter;  
       at suitable intervals;  
       each time exceptional circumstances occur which could 
affect safety.    

 The   inspection under PUWER will vary from a simple 
visual inspection to a detailed comprehensive inspection, 
which may include some dismantling and/or testing. The 
level of inspection required would normally be less rigor-
ous and intrusive than thorough examinations under the 
Lifting Operations and Lifting Equipment Regulations 
1998 (LOLER) for certain lifting equipment. In the case of 
boilers and air receivers the inspection is covered by the 
Pressure Systems Safety Regulations 2000, which involves 
a thorough examination (see the summary in Chapter 17). 
The inspection under PUWER would only be needed in 
these cases if the examinations did not cover all the sig-
nifi cant health and safety risks that are likely to arise.  

    11.5.3        Examination of boilers and air 
receivers 

 Under   the Pressure Systems Safety Regulations 2000, a 
wide range of pressure vessels and systems require thor-
ough examination by a competent person to an agreed 
specifi cally written scheme. This includes steam boilers, 
pressurized hot water plants and air receivers which are 
contained in the Certifi cate syllabus ( Figure 11.6   ). 

 The   Regulations place duties on designers and manu-
facturers but this section is only concerned with the duty 
on users to have the vessels examined. An employer who 
operates a steam boiler and/or a pressurized hot water 
plant and/or an air receiver must ensure: 

       that it is supplied with the correct written information 
and markings;  
       that the equipment is properly installed;  
       that it is used within its operating limits;  
       there is a written scheme for periodic examination of 
the equipment certifi ed by a competent person (in the 
case of standard steam boilers and air receivers the 
scheme is likely to be provided by the manufacturer);  

➤
➤

➤
➤

➤

➤
➤
➤
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       stopping in normal circumstances;  
       emergency stopping as necessary to prevent danger.    

 All   controls should be well positioned, clearly visible 
and identifi able, so that it is easy for the operator to know 
what each control does. Markings should be clearly visible 
and remain so under the conditions met at the workplace. 
See  Figure 11.7    for more information on controls. 

    (a) Start controls 
 It   should only be possible to start the work equipment 
by using the designed start control. Equipment may well 
have a start sequence which is electronically controlled to 
meet certain conditions before starting can be achieved, 
for example preheating a diesel engine, or purge cycle 
for gas-fed equipment. Restarting after a stoppage will 
require the same sequence to be performed. 

 Stoppage   may have been deliberate or as a result 
of opening an interlocked guard or tripping a switch 
accidentally. In most cases it should not be possible to 
restart the equipment simply by shutting the guard or 
resetting the trip. Operation of the start control should be 
required. 

➤
➤

       that the equipment is examined in accordance with 
the written scheme by a competent person within 
the specifi ed period;  
       that a report of the periodic examination is held on 
fi le giving the required particulars;  
       that the actions required by the report are carried out;  
       that any other safety critical maintenance work is car-
ried out, whether or not covered by the report.    

 In   these cases the competent person is usually a special-
ist inspector from an external inspection organization. Many 
of these organizations are linked to the insurance companies 
who cover the fi nancial risks of use of the pressure vessel.   

       11.6     Operation and working 
environment 

 To   operate work equipment safely it must be fi tted with 
easily reached and operated controls, kept stable, prop-
erly lit, kept clear and provided with adequate markings 
and warning signs. These are covered by PUWER 98, which 
applies to all types of work equipment. 

    11.6.1       Controls 

 Equipment   should be provided with effi cient means of: 

       starting or making a signifi cant change in operating 
conditions;  

➤

➤

➤
➤

➤

Equipment controls should:

be easily reached from the operating 
positions
not permit accidental starting of
equipment
move in the same direction as the motion 
being controlled
vary in mode, shape and direction of 
movement to prevent inadvertent operation
of the wrong control
incorporate adequate red emergency 
stop buttons
incorporate adequate red emergency 
stop buttons of the mushroom-headed 
type with lock-off
have shrouded or sunken green start
buttons to prevent accidental starting of
the equipment 
be clearly marked to show what they do.

Figure 11.7          Equipment controls  –  design features.    

Figure 11.6      Typical  electrically powered compressor with air receiver.    
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 Any   other change to the operating conditions such 
as speed, pressure or temperature should only be done by 
using a control designed for the purpose.  

    (b) Stop controls 
 The   action of normal stopping controls should bring the 
equipment to a safe condition in a safe manner. In some 
cases immediate stopping may cause other risks to occur. 
The stop controls do not have to be instantaneous and 
can bring the equipment to rest in a safe sequence or at 
the end of an operating cycle. It is only the parts necessary 
for safety, that is, accessible dangerous parts, that have to 
be stopped. So, for example, suitably guarded cooling fans 
may need to run continuously and be left on. 

 In   some cases where there is, for example, stored 
energy in hydraulic systems, it may be necessary to insert 
physical scotches to prevent movement and/or to exhaust 
residual hydraulic pressure. These should be incorporated 
into the stopping cycle, which should be designed to dis-
sipate or isolate all stored energy to prevent danger. 

 It   should not be possible to reach dangerous parts 
of the equipment until it has come to a safe condition, 
e.g. stopped, cooled, electrically safe.  

    (c) Emergency stop controls 
 Emergency   stop must be provided where the other safe-
guards in place are not suffi cient to prevent danger to 
operatives and any other persons who may be affected. 
Where appropriate, there should be an emergency stop 
at each control point and at other locations around 
the equipment so that action can be taken quickly. 
Emergency stops should bring the equipment to a halt 
rapidly but this should be controlled where necessary so 
as not to create any additional hazards. Crash shutdowns 
of complex systems have to be carefully designed to opti-
mize safety without causing additional risks. 

 Emergency   stops are not a substitute for effective 
guarding of dangerous parts of equipment and should 
not be used for normal stopping of the equipment. 

 Emergency   stop buttons should be easily identifi ed, 
reached and operated.  Common types are mushroom-
headed buttons, bars, levers, kick-plates or pressure-sensitive 
cables. They are normally red and should need to be reset 
after use. With stop buttons this is either by twisting or a 
security key.  (See  Figure 11.8.   ) 

 Mobile   work equipment is normally provided with 
effective means of stopping the engine or power source. 
In some cases large equipment may need emergency stop 
controls away from the operator’s position.  

    (d) Isolation of equipment 
 Equipment   should be provided with effi cient means of 
isolating it from all sources of energy. The purpose is to 
make the equipment safe under particular conditions, for 
example when maintenance is to be carried out or where 
adverse weather conditions may make it unsafe to use. On 
static equipment isolation will usually be for mains electri-
cal energy; however, in some cases there may be additional 
or alternative sources of energy. The isolation should cover 
all sources of energy such as diesel and petrol engines, 
LPG, steam, compressed air, hydraulics, batteries, heat. In 
some cases special consideration is necessary where, for 
example, hydraulic pumps are switched off, so as not to 
allow heavy pieces of equipment to fall under gravity. An 
example would be the loading shovel on an excavator.   

    11.6.2       Stability 

 Stability   is important and is normally achieved by bolting 
equipment in place or, if this is not possible, by using clamps. 
Some equipment can be tied down, counterbalanced or 

Figure 11.8          Emergency stop buttons.    
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11.8   Hand-held tools 

    11.8.1       Introduction 

 Work   equipment includes hand tools and hand-held 
power tools. This section deals with hand tools. These 
tools need to be correct for the task, well maintained and 
properly used by trained people. 

 Five   basic safety rules can help prevent hazards asso-
ciated with the use of hand-held tools: 

       keep all tools in good condition with regular 
maintenance;  
       use the right tool for the job;  
       examine each tool for damage before use and do not 
use damaged tools;  
       use tools according to the manufacturer ’ s instructions;  
       provide and use properly the right personal protec-
tive equipment (PPE).     

    11.8.2       Hazards of hand tools 

 Hazards   from the misuse or poor maintenance of hand 
tools ( Figure 11.9   ) include: 

       broken handles on fi les/chisels/screwdrivers/ham-
mers which can cause cut hands or hammer heads to 
fl y off;  
       incorrect use of knives, saws and chisels with hands 
getting injured in the path of the cutting edge;  
       tools that slip causing stab wounds;  
       poor-quality uncomfortable handles that damage 
hands;  
       splayed spanners that slip and damage hands or 
faces;  
       chipped or loose hammer heads that fl y off or 
slip;  
       incorrectly sharpened or blunt chisels or scissors that 
slip and cut hands. Dull tools can cause more haz-
ards than sharp ones. Cracked saw blades must be 
removed from service;  
       fl ying particles that damage eyes from breaking up 
stone or concrete;  
       electrocution or burns by using incorrect or damaged 
tools for electrical work;  
       use of poorly insulated tools for hot work in the cater-
ing or food industry;  
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weighted, so that it remains stable under all operating 
conditions. If portable equipment is weighted or counter-
balanced, it should be reappraised when the equipment is 
moved to another position. If outriggers are needed for sta-
bility in certain conditions, for example to stabilize mobile 
access towers, they should be employed whenever condi-
tions warrant the additional support. In severe weather con-
ditions it may be necessary to stop using the equipment or 
reappraise the situation to ensure stability is maintained. 

 The   quality of general and local lighting will need to 
be considered to ensure the safe operation of the equip-
ment. The level of lighting and its position relative to the 
working area are often critical to the safe use of work 
equipment. Poor levels of lighting, glare and shadows can 
be dangerous when operating equipment. Some types of 
lighting, for example sodium lights, can change the colour 
of equipment, which may increase the level of risk. This is 
particularly important if the colour coding of pipe work or 
cables is essential for safety.  

    11.6.3       Markings 

 Markings   on equipment must be clearly visible and dura-
ble. They should follow international conventions for 
some hazards like radiation and lasers and, as far as pos-
sible, conform to the Health and Safety (Safety Signs and 
Signals) Regulations (see Chapter 17 for a summary). 
The contents, or the hazards of the contents, as well as 
controls, will need to be marked on some equipment. 
Warnings or warning devices are required in some cases 
to alert operators or people nearby to any dangers, for 
example  ‘ wear hardhats ’ , a fl ashing light on an airport 
vehicle or a reversing horn on a truck.   

       11.7     User responsibilities 

 The   responsibilities for users of work equipment are cov-
ered in section 7 of the Health and Safety at Work (HSW) 
Act and Regulation 14 of the Management Regulations. 
Section 7 requires employees to take reasonable care for 
themselves and others who may be affected and to coop-
erate with the employer. Regulation 14 requires employees 
to use equipment properly in accordance with instructions 
and training. They must also inform employers of danger-
ous situations and shortcomings in protection arrange-
ments. The self-employed who are users have similar 
responsibilities to employers and employees combined.  
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       use of pipes or similar equipment as extension han-
dles for a spanner which is likely to slip causing hand 
or face injury;  
       mushroomed headed chisels or drifts which can dam-
age hands or cause hammers (not suitable for chisels) 
and mallets to slip;  
       use of spark-producing or percussion tools in fl am-
mable atmospheres;  
       painful wrists and arms (upper limb disorders) from 
the frequent twisting from using screwdrivers;  
       when using saw blades, knives or other tools, they 
should be directed away from aisle areas and away 
from other people working in close proximity.     

    11.8.3       Hand tools safety considerations 

 Use of hand   tools should be properly controlled including 
those tools owned by employees. The following controls are 
important: 

Suitability     –  All tools should be suitable for the pur-
pose and location in which they are to be used. Using the 
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correct tool for the job is the fi rst step in safe hand tool 
use. Tools are designed for specifi c needs. That is why 
screwdrivers have various lengths and tip styles and pliers 
have different head shapes. Using any tool inappropriately 
is a step in the wrong direction. To avoid personal injury 
and tool damage, select the proper tool to do the job well 
and safely. 

 High-quality   professional hand tools will last many 
years if they are taken care of and treated with respect. 
Manufacturers design tools for specifi c applications. Use 
tools only for their intended purpose. 

 Suitability   will include: 

       specially protected and insulated tools for electricians;  
       non-sparking tools for fl ammable atmospheres and 
the use of non-percussion tools and cold cutting 
methods;  
       tools made of suitable quality materials which will not 
chip or splay in normal use;  
       the correct tools for the job, for example using the 
right-sized spanner and the use of mallets not ham-
mers on chisel heads. The wooden handles of tools 
must not be splintered;  
       safety knives with enclosed blades for regular cutting 
operations;  
       impact tools such as drift pins, wedges and cold-
chisels being kept free of mushroomed heads;  
       spanners not being used when jaws are sprung to the 
point that slippage occurs.    

Inspection     –  All tools should be maintained in a safe 
and proper condition. This can be achieved through: 

       the regular inspection of hand tools;  
       discarding or prompt repair of defective tools;  
       taking time to keep tools in the proper condition and 
ready for use;  
       proper storage to prevent damage and corrosion;  
       locking tools away when not in use to prevent them 
being used by unauthorized people.    

Training     –  All users of hand tools should be prop-
erly trained in their use. This may well have been done 
through apprenticeships and similar training. This will be 
particularly important with specialist working conditions 
or work involving young people. 

 Always   wear approved eye protection when using 
hand tools, particularly when percussion tools are being 
used. Metal and wood particies will fl y out when the mate-
rial is cut or planed, so other workers in the vicinity should 
wear eye protection, as well. 
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Figure 11.9      Typical range of hand tools.    



214

Introduction to health and safety at work

 The   section covers, in particular, electric drills, sand-
ers, and chainsaws which are commonly used in the 
workplace.  

    11.9.2        General hazards of hand-held 
power tools 

 The   general hazards involve    : 

       mechanical entanglement in rotating spindles or 
sanding discs;  
       waste material fl ying out of the cutting area;  
       coming into contact with the cutting blades or drill bits;  
       risk of hitting electrical, gas or water services when 
drilling into building surfaces;  
       electrocution/electric shock from poorly maintained 
equipment and cables or cutting the electrical cable;  
       manual handling problem with a risk of injury if the 
tool is heavy or very powerful;  
       hand–arm vibration, especially with pneumatic drill 
and chainsaws, disc cutters and petrol-driven units;  
       tripping hazard from trailing cables, hoses or power 
supplies;  
       eye hazard from fl ying particles;  
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Use   well-designed, high-quality tools   –  Finally, 
investing in high-quality tools makes the professional’s 
job safer and easier: 

       if extra leverage is needed, use high-leverage pliers, 
which give more cutting and gripping power than 
standard pliers. This helps, in particular, when making 
repetitive cuts or twisting numerous wire pairs;  
       serrated jaws provide sure gripping action when pull-
ing or twisting wires;  
       some side-cutting and diagonal-cutting pliers are 
designed for heavy-duty cutting. When cutting 
screws, nails and hardened wire, only use pliers that 
are recommended for that use;  
       pliers with hot riveting at the joint ensure smooth 
movement across the full action range of the pliers, 
which reduces handle wobble, resulting in a positive 
cut. The knives align perfectly every time;  
       induction hardening on the cutting knives adds to 
long life, so the pliers cut cleanly day after day;  
       sharp cutting knives and tempered handles also con-
tribute to cutting ease;  
       some pliers are designed to perform special functions. 
For example some high-leverage pliers have features 
that allow crimping connectors and pulling fi sh 
tapes;  
       tool handles with dual-moulded material allow for 
a softer, more comfortable grip on the outer surface 
and a harder, more durable grip on the inner surface 
and handle ends;  
       well-designed tools often include a contoured thumb 
area for a fi rmer grip or colour-coded handles for easy 
tool identifi cation;  
       insulated tools reduce the chance of injury where the 
tool may make contact with an energized source.    

 Well  -designed tools are a pleasure to use. They save 
time, give professional results and help to do the job more 
safely.   

       11.9     Hand-held power tools 

    11.9.1       Introduction 

 The   electrical hazards of portable hand-held tools and 
portable appliance testing (PAT) are covered in more 
detail in Chapter 12. This section deals mainly with other 
physical hazards and safeguards relating to hand-held 
power tools ( Figure 11.10   ). 
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Figure 11.10      Typical range of hand-held power tools.    
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    (c) Safe operations/instructions 
 When   using power tools, the following basic safety measures 
should be observed to protect against electrical shock, per-
sonal injury, ill health and risk of fi re. See also more detailed 
electrical precautions in Chapter 14. Operators should read 
these instructions before using the equipment and ensure 
that they are followed: 

       maintain a clean and tidy working area that is well lit 
and clear of obstructions;  
       never expose power tools to rain. Do not use power 
tools in damp or wet surroundings;  
       do not use power tools in the vicinity of combustible 
fl uids, dusts or gases unless they are specially pro-
tected and certifi ed for use in these areas;  
       protect against electric shock (if tools are electrically 
powered) by avoiding body contact with grounded 
objects such as pipes, scaffolds and metal ladders 
(see Chapter 14 for more electrical safety precautions);  
       keep children away;  
       do not let other persons handle the tool or the cable. 
Keep them away from the working area;  
       store tools in a safe place when not in use where 
they are in a dry, locked area which is inaccessible to 
children;  
       tools should not be overloaded as they operate bet-
ter and safer in the performance range for which they 
were intended;  
       use the right tool. Do not use small tools or attach-
ments for heavy work. Do not use tools for purposes 
and tasks for which they were not intended; for exam-
ple, do not use a hand-held circular saw to cut down 
trees or cut off branches;  
       wear suitable work clothes. Do not wear loose-fi tting 
clothing or jewellery. They can get entangled in mov-
ing parts. For outdoor work, rubber gloves and non-
skid footwear are recommended. Long hair should be 
protected with a hair net;  
       use safety glasses;  
       also use fi ltering respirator mask for work that gener-
ates dust;  
       do not abuse the power cable;  
       do not carry the tool by the power cable and do 
not use the cable to pull the plug out of the power 
socket. Protect the cable from heat, oil and sharp 
edges;  
       secure the workpiece. Use clamps or a vice to hold 
the workpiece. It is safer than using hands and it frees 
both hands for operating the tool;  
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       injury from poorly secured or clamped workpieces;  
       fi re and explosion hazard with petrol-driven tools or 
when used near fl ammable liquids, explosive dusts or 
gases;  
       high noise levels with pneumatic chisels, planes and 
saws in particular (see Chapter 17);  
       dust and fumes given off during the use of the tools 
levels (but see Chapter 16).     

    11.9.3       Typical safety controls and instructions 

    (a) Guarding 
 The   exposed moving parts of power tools need to be safe-
guarded. Belts, gears, shafts, pulleys, sprockets, spindles, 
drums, fl ywheels, chains or other reciprocating, rotating 
or moving parts of equipment must be guarded. Machine 
guards, as appropriate, must be provided to protect the 
operator and others from the following: 

       point of operation;  
       in-running nip points;  
       rotating parts;  
       fl ying chips and sparks.    

 Safety   guards must never be removed when a tool is 
being used. Portable circular saws must be equipped at all 
times with guards. An upper guard must cover the entire 
blade of the saw. A retractable lower guard must cover the 
teeth of the saw, except where it makes contact with the 
work material. The lower guard must automatically return 
to the covering position when the tool is withdrawn from 
the work material.  

    (b) Operating controls and switches 
 Most   hand-held power tools should be equipped with a 
constant-pressure switch or control that shuts off the power 
when pressure is released. On/off switches should be easily 
accessible without removing hands from the equipment. 

 Handles   should be designed to protect operators 
from excessive vibration and keep their hands away from 
danger areas. In some cases handles are also designed to 
activate a brake of the cutting chain or blade, for example 
in a chainsaw. Equipment should be designed to reduce 
lifting and manual handling problems, with special har-
nesses being used as necessary, for example when using 
large strimmers. 

 Means   of starting engines and holding equipment 
should be designed to minimize any musculoskeletal 
problems.  
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       do not overreach the work area. Avoid abnormal 
body postures. Maintain a safe stance and maintain a 
proper balance at all times;  
       maintain tools with care. Keep your tools clean and 
sharp for effi cient and safe work. Follow the mainte-
nance Regulations and instructions for the changing 
of tools. Check the plug and cable regularly and in 
the case of damage, have them repaired by a quali-
fi ed service engineer. Also inspect extension cables 
regularly and replace if damaged;  
       keep the handle dry and free of oil or grease;  
       disconnect the power plug when not in use, before 
servicing and when changing the tool, that is blade, 
bits, cutter, sanding disc, etc;  
       do not forget to remove key. Check before switch-
ing on that the key and any tools for adjustment are 
removed;  
       avoid unintentional switch-on. Do not carry tools 
that are connected to power with your fi nger on the 
power switch. Check that the switch is turned off 
before connecting the power cable;  
       outdoors, use extension cables. When working out-
doors, use only extension cables which are intended 
for such use and marked accordingly;  
       stay alert, keep eyes on the work. Use common sense. 
Do not operate tools when there are signifi cant 
distractions;  
       check the equipment for damage. Before further use 
of a tool, check carefully the protection devices or 
lightly damaged parts for proper operation and per-
formance of their intended functions. Check movable 
parts for proper function, for whether there is bind-
ing or for damaged parts. All parts must be correctly 
mounted and meet all conditions necessary to ensure 
proper operation of the equipment;  
       damaged protection devices and parts should be 
repaired or replaced by a competent service centre 
unless otherwise stated in the operating instructions. 
Damaged switches must be replaced by a competent 
service centre. Do not use any tool which cannot be 
turned on and off with the switch;  
       only use accessories and attachments that are described 
in the operating instructions or are provided or recom-
mended by the tool manufacturer. The use of tools other 
than those described in the operating instructions or in 
the catalogue of recommended tool inserts or accesso-
ries can result in a risk of personal injury;  
       use engine-driven power tools in well-ventilated 
areas. Store petrol in a safe place in approved storage 
cans. Stop and let engines cool before refuelling.      
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    11.9.4        Specifi c hazards and control measures 
for specifi ed hand-held power tools 

 The   following hand-held power tools have been put in 
the General Certifi cate syllabus: electric drill, sanders 
and chainsaws, all of which are commonly used. The 
hazards and safety control measures in addition to the 
general ones covered earlier are set out for each type of 
equipment. 

    (a) Electric drills 
 Hazards   are ( Figure 11.11   ): 

       entanglement, particularly of loose clothing or long 
hair in rotating drill bits;  
       high noise levels from the drill or attachment;  
       eye injury from fl ying particles and chips, particularly 
from chisels  ;
       injury from poorly secured workpieces  ;
       electrocution/electric shock from poorly maintained 
equipment  ;
       electric shock from drilling into a live hidden cable  ;
       hand–arm vibration hazard in hammer mode  ;
       dust given off from material being worked on;  
       tripping hazard from trailing cables;  
       upper limb disorder from powerful machines with a 
strong torque, particularly if they jam and kick back;  
       foot injury hazards from dropping heavy units onto 
unprotected feet;  
       manual handling hazards. particularly with heavy 
machines and intensive use or using at awkward 
heights and/or reaches;  
       fi re and explosion hazard when used near fl ammable 
liquids, explosive dusts or gases  ;
       using equipment in poor weather conditions with 
wet, slippery surfaces, poor visibility and cold 
conditions.    

 Specifi c   control measures include the following: 

       use double-insulated tools or earthed reduced volt-
age tools with a residual current device (see Chapter 
12 for electrical safeguards in detail);  
       use a pilot hole or punch to start holes whenever 
possible;  
       select the correct drill bit for the material being 
drilled;  
       secure small pieces to be drilled to prevent spinning;  
       protect against damage or injury on the far side if the 
bit is long enough to pass through the material or 
there are buried services in, say, plaster walls;  
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    (b) Sanders 
 There   is a large range of hand-held sanders on the market, 
from rotating discs ( Figure 11.12 ), random orbital ( Figure 
11.13b ), rectangular orbital, belt sanders and heavy-duty 
fl oor sanders of both the rotating drum ( Figure 11.13 a) and, 
recently, the orbital fl oor sander ( Figure 11.13   ). The high-
speed rotating discs and drum types are the most hazard-
ous but they all need using with care. 

 Hazards   include: 

       high noise levels from the sander in operation;  
       injury from poorly secured workpieces;  
       electrocution/electric shock from poorly maintained 
electrical equipment;  
       potential of entanglement with rotating disc and drum 
sanders;  
       sanding attachments becoming loose in the chuck 
and can fl ing off;  
       injury from contact with abrasive surfaces, particu-
larly with course abrasives and high-speed rotating 
sanding discs and drums;  
       hand–arm vibration hazard, particularly from recipro-
cating equipment;  
       health hazards from extensive dust given off from 
material being worked on;  
       fi re and health hazards from overheating of abraded 
surfaces, particularly if plastics are being sanded;  
       tripping hazard from trailing cables;  
       large powerful sanders suddenly gripping the surface 
and pulling the operative off their feet;  
       foot injury hazards from dropping heavy units onto 
unprotected feet;  
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       take care to prevent loose sleeves or long hair from 
being wound around the drill bit; for example wear 
short or close-fi tting sleeves;  
       wear suitable eye protection.     
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(a)

Figure 11.11          Electric drills.         

(b)

Figure 11.12          Disc sander.    
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       manual handling hazards, particularly with heavy 
machines and intensive use or using at awkward 
heights and/or reaches;  
       fi re and explosion hazard when used near fl ammable 
liquids, explosive dusts or gases;  
       using equipment in poor weather conditions with wet, 
slippery surfaces, poor visibility and cold conditions.    

 Specifi c   control measures include the following: 

       the workpieces must be securely clamped or held in 
position during sanding. In some cases a jig will be 
necessary. The direction of spin of disc sanders (nor-
mally anti-clockwise) is important to ensure that a 
small workpiece is pushed towards a stop or fence 
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which is normally at the left side of the workpiece, 
particularly when clamping is impossible;  
       abrasive sanding belts, discs and sheets should be 
properly and fi rmly attached to the machine without 
any torn parts or debris underneath. The manufac-
turer ’ s instructions and fi xing accessories should be 
used to ensure correct attachment of the abrasive. 
Operators should be trained, competent and regis-
tered to fi t abrasive discs;  
       old nails and fi xings should be sunk below the surface 
or removed to prevent the sander snagging;  
       always hold the equipment by the proper handles and 
particularly on large disc and fl oor sanders always use 
both hands. Excessive pressure should not be used as the 
surface will be rutted and the machine may malfunction 
( Figure 11.12   );  
       ensure that the dust extraction is working properly 
and has been emptied when about one-third full. 
Some extraction systems draw dust and air through 
the sanding sheet, which must have correctly pre-
punched holes to allow the passage of air;  
       operators should wear suitable dust respirators, eye 
protection and, where necessary, hearing protection;  
       operators should wear suitable clothing avoiding 
loose garments, long hair and jewellery, which could 
catch in the equipment. Protective gloves and foot-
wear are recommended.       

       11.10   Mechanical machinery hazards 

 Most   machinery has the potential to cause injury to peo-
ple, and machinery accidents fi gure prominently in offi cial 
accident statistics. These injuries may range in severity 
from a minor cut or bruise, through various degrees of 
wounding and disabling mutilation, to crushing, decapita-
tion or other fatal injury. It is not solely powered machin-
ery that is hazardous, for many manually operated 
machines (e.g. hand-operated guillotines and fl y presses) 
can still cause injury if not properly safeguarded. 

 Machinery   movement basically consists of rotary, 
sliding or reciprocating action, or a combination of these. 
These movements may cause injury by entanglement, 
friction or abrasion, cutting, shearing, stabbing or punc-
ture, impact, crushing, or by drawing a person into a posi-
tion where one or more of these types of injury can occur. 
The hazards of machinery are set out in BS EN ISO 12100  –  
Part 2: 2003, which covers the classifi cation of machinery 
hazards and how harm may occur. The following machinery 
hazards follow this standard ( Figure 11.14   ). 
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(a)

Figure 11.13           (a) Rotary drum fl oor sander. (b) Orbital fi nishing sander.         

(b)
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Scissor lifts

Trap against fixed structures

Radial flow fans

Rotating spoked wheels Band saw blades

Axial flow fans

Cutting hazardsShear hazardsCrushing hazards

Abrasive wheels Shaft with projections

Abrasion and ejection hazard Entanglement hazard

Chains and sprockets

Belt conveyor

Drawing-in hazards

Meshing gears Counterrotating rolls

Rack and pinion gears Pulley belts

Figure 11.14          Range of mechanical hazards.    
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       radiation: ionizing and non-ionizing;  
       biological: viral or bacterial;  
       physiological effects (e.g. musculoskeletal disorders);  
       psycho-physiological effects (e.g. mental overload or 
underload);  
       human errors;  
       hazards from the environment where the machine is 
used (e.g. temperature, wind, snow, lightning).    

 In   many cases it will be practicable to install safe-
guards which protect the operator from both mechanical 
and non-mechanical hazards. 

 For   example a guard may prevent access to hot or 
electrically live parts as well as to moving ones. The use of 
guards which reduce noise levels at the same time is also 
common. 

 As   a matter of policy, machinery hazards should be 
dealt with in this integrated way instead of dealing with 
each hazard in isolation.  

       11.12     Examples of machinery hazards 

 The   following examples are given to demonstrate a small 
range of machines found in industry and commerce, 
which are included in the Certifi cate syllabus. 

    Offi ce  –  photocopier 
 The   hazards are: 

       contact with moving parts when clearing a jam;  
       electrical  –  when clearing a jam, maintaining the 
machine or through poorly maintained plug and 
wiring;  
       heat through contact with hot parts when clearing a 
jam;  
       health hazard from ozone or lack of ventilation in the 
area.     

    Offi ce  –  document shredder 
 The   hazards are: 

       drawing in between the rotating cutters when feed-
ing paper into the shredder;  
       contact with the rotating cutters when emptying the 
waste container or clearing a jam;  
       electrical through faulty plug and wiring or during 
maintenance;  
       possible noise from the cutting action of the machine;  
       possible dust from the cutting action.     
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 A   person may be injured at machinery as a result of: 

       a  crushing hazard  through being trapped between a 
moving part of a machine and a fi xed structure, such 
as a wall or any material in a machine;  
       a  shearing hazard  which traps part of the body, typi-
cally a hand or fi ngers, between moving and fi xed 
parts of the machine;  
       a  cutting or severing hazard  through contact with a 
cutting edge, such as a band saw or rotating cutting 
disc;  
        an entanglement hazard  with the machinery which 
grips loose clothing, hair or working material, such as 
emery paper, around revolving exposed parts of the 
machinery. The smaller the diameter of the revolving 
part the easier it is to get a wrap or entanglement;  
       a  drawing-in or trapping hazard  such as between 
in-running gear wheels or rollers or between belts 
and pulley drives;  
       an  impact hazard  when a moving part directly 
strikes a person, such as with the accidental move-
ment of a robot’s working arm when maintenance is 
taking place;  
       a  stabbing or puncture hazard  through ejection of 
particles from a machine or a sharp operating com-
ponent like a needle on a sewing machine;  
       contact with a  friction or abrasion hazard , for exam-
ple, on grinding wheels or sanding machines;  
        a high-pressure fl uid injection (ejection hazard) , 
for example, from a hydraulic system leak.    

 In   practice, injury may involve several of these at once, 
for example, contact, followed by entanglement of cloth-
ing, followed by trapping.  

       11.11     Non-mechanical machinery 
hazards 

 Non  -mechanical hazards include: 

       access: slips, trips and falls; falling and moving objects; 
obstructions and projections;  
       lifting and handling;  
       electricity (including static electricity): shock, burns;  
       burns and other injuries from fi re and explosion;  
       noise and vibration;  
       pressure and vacuum;  
       high/low temperature;  
       inhalation of dust/fume/mist;  
       suffocation;  
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    Manufacturing and maintenance  –  bench-top 
grinding machine 
 The   hazards are: 

       contact with the rotating wheel causing abrasion;  
       drawing in between the rotating wheel and a badly 
adjusted tool rest;  
       bursting of the wheel, ejecting fragments which 
puncture the operator;  
       electrical through faulty wiring and/or earthing or 
during maintenance;  
       fragments given off during the grinding process caus-
ing eye injury;  
       hot fragments given off which could cause a fi re or burns;  
       noise produced during the grinding process;  
       possible health hazard from dust/particles/fumes 
given off during grinding.     

    Manufacturing and maintenance  –  pedestal drill 
 The   hazards are: 

       entanglement around the rotating spindle and chuck;  
       contact with the cutting drill or workpiece;  
       being struck by the workpiece if it rotates;  
       being cut or punctured by fragments ejected from 
the rotating spindle and cutting device;  
       drawing in to the rotating drive belt and pulley;  
       contact or entanglement with the rotating motor;  
       electrical from faulty wiring and/or earthing or during 
maintenance;  
       possible health hazard from cutting fl uids or dust 
given off during the process.     

    Agriculture/horticultural  –  cylinder mower 
 The   hazards are: 

       trapping, typically hands or fi ngers, in the shear caused 
by the rotating cutters;  
       contact and entanglement with moving parts of the 
drive motor;  
       drawing in between chain and sprocket drives;  
       impact and cutting injuries from the machine starting 
accidentally;  
       burns from hot parts of the engine;  
       fi re from the use of highly fl ammable petrol as a fuel;  
       possible noise hazard from the drive motor;  
       electrical if electrically powered, but this is unlikely;  
       possible sensitization health hazard from cutting 
grass, for example, hay fever;  
       possible health hazard from exhaust fumes.     
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    Agriculture/horticultural  –  brush cutter/strimmer 
 The   hazards are: 

       entanglement with rotating parts of motor and shaft;  
       cutting from contact with cutting head/line;  
       electric shock, if electrically powered but this is unlikely;  
       burns from hot parts of the engine;  
       fi re from the use of highly fl ammable petrol as a fuel;  
       possible noise hazard from the drive motor and cut-
ting action;  
       eye and face puncture wounds from ejected particles;  
       health hazard from hand–arm vibration causing white 
fi nger and other problems;  
       back strain from carrying the machine while operating;  
       health hazards from animal faeces.     

    Chainsaw 
 The   hazards are: 

       very serious cutting by contact with the high-speed 
cutting chain;  
       kick back due to being caught on the wood being 
cut or contact with the top front corner of the chain 
in motion with the saw chain being kicked upwards 
towards the face in particular;  
       pull in when the chain is caught and the saw is pulled 
forward;  
       push back when the chain on the top of the saw bar is 
suddenly pinched and the saw is driven straight back 
towards the operator;  
       burns from hot parts of the engine;  
       high noise levels;  
       hand–arm vibration causing white fi nger and other 
problems;  
       fi re from the use of highly fl ammable petrol as a fuel;  
       eye and face puncture wounds from ejected particles;  
       back strain while supporting the weight of the chain-
saw while operating;  
       electric shock if electrically powered;  
       falls from height if using the chainsaw in trees and 
the like;  
       lone working and the risk of serious injury;  
       contact with overhead power lines if felling trees;  
       being hit by falling branches or whole trees while felling;  
       possible health hazards from cutting due to wood 
dust, particularly if wood has been seasoned;  
       using chainsaw in poor weather conditions with slip-
pery surfaces, poor visibility and cold conditions;  
       health hazards from the engine fumes (carbon diox-
ide and carbon monoxide), particularly if used inside 
a shed or other building.     
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       drawing in between chain and sprocket or V belt 
drives;  
       contact and entanglement with moving parts of the 
drive motor;  
       likely noise hazards from the cutting action and 
motor;  
       health hazards from wood dust given off during 
cutting;  
       electric shock from faulty wiring and/or earthing or 
during maintenance;  
       climatic conditions such as wet/extreme heat or cold;  
       possible fi re and/explosion from wood dust caused 
by overheated blades from excessive friction or an 
electrical fault.       

       11.13     Practical safeguards 

 PUWER   requires that access to dangerous parts of 
machinery should be prevented in a preferred order or 
hierarchy of control methods. The standard required is a 
 ‘ practicable ’  one,  so that the only acceptable reason for non-
compliance is that there is no technical solution. Cost is 
not a factor. (See Chapter 1 for more details on standards 
of compliance.) 

 The   levels of protection required are, in order of 
implementation: 

       fi xed enclosing guarding;  
       other guards or protection devices, such as inter-
locked guards and pressure-sensitive mats;  
       protection appliances, such as jigs, holders and push 
sticks;  
       the provision of information, instruction, training and 
supervision.    

 As   the mechanical hazard of machinery arises prin-
cipally from someone coming into contact or entangle-
ment with dangerous components, risk reduction is based 
on preventing this contact occurring. 

 This   may be by means of: 

       a physical barrier between the individual and the 
component (e.g. a fi xed enclosing guard);  
       a device which allows access only when the compo-
nent is in a safe state (e.g. an interlocked guard which 
prevents the machine starting unless a guard is closed 
and acts to stop the machine if the guard is opened);  
       a device which detects that the individual is entering 
a risk area and then stops the machine (e.g. certain 
photoelectric guards and pressure-sensitive mats).    
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    Retail  –  compactor 
 The   hazards are: 

       crushing hazard between the ram and the machine 
sides;  
       trapping between the ram and machine frame (shear 
action);  
       crushing when the waste unit is being changed if 
removed by truck;  
       entanglement with moving parts of pump motor;  
       electrical from faulty wiring and/or earthing or during 
maintenance;  
       failure of hydraulic hoses with liquid released under 
pressure causing puncture to eyes or other parts of 
body;  
       falling of vertical ram under gravity if the hydraulic 
system fails;  
       handling hazards during loading and unloading.     

    Retail  –  checkout conveyor system 
 The   hazards are: 

       entanglement with belt fasteners if fi tted;  
       drawing in between belt and rollers if under tension;  
       drawing in between drive belt and pulley;  
       contact or entanglement with motor drive;  
       electrical from faulty wiring and/or earthing or during 
maintenance.     

    Construction  –  cement/concrete mixer 
 The   hazards are: 

       contact and entanglement with moving parts of the 
drive motor;  
       crushing between loading hopper (if fi tted) and drum;  
       drawing in between chain and sprocket drives;  
       electrical, if electrically powered;  
       burns from hot parts of engine;  
       fi re if highly fl ammable liquids used as fuel;  
       possible noise hazards from the motor and dry mix-
ing of aggregates;  
       eye injury from splashing cement slurry;  
       possible health hazard from cement dust and cement 
slurry while handling.     

    Construction  –  bench-mounted circular saw 
 The   hazards are: 

       contact with the cutting blade above and below the 
bench;  
       ejection of the workpiece or timber as it closes after 
passing the cutting blade;  
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machinery. It must be of robust construction and suffi cient 
to withstand the stresses of the process and environmen-
tal conditions. If visibility or free air fl ow (e.g. for cooling) 
is necessary, this must be allowed for in the design and 
construction of the guard. If the guard can be opened or 
removed, this must only be possible with the aid of a tool. 

 An   alternative fi xed guard is the distance fi xed guard, 
which does not completely enclose a hazard, but which 
reduces access by virtue of its dimensions and its distance 
from the hazard. Where perimeter fence guards are used, 
the guard must follow the contours of the machinery as 
far as possible, thus minimizing space between the guard 
and the machinery. With this type of guard, it is important 
that the safety devices and operating systems prevent 
the machinery being operated with the guards closed 
and someone inside the guard, that is in the danger area. 
 Figure 11.15    shows a range of fi xed guards for some of the 
examples shown in  Figure 11.14 .  

 The   best method should, ideally, be chosen by the 
designer as early in the life of the machine as possible. It is 
often found that safeguards which are  ‘ bolted on ’  instead 
of  ‘ built in ’  are not only less effective in reducing risk, but 
are also more likely to inhibit the normal operation of the 
machine. In addition, they may in themselves create hazards 
and are likely to be diffi cult and hence expensive to maintain. 

    11.13.1       Fixed guards 

 Fixed   guards have the advantage of being simple, always 
in position, diffi cult to remove and almost maintenance-
free. Their disadvantage is that they do not always prop-
erly prevent access, they are often left off by maintenance 
staff and they can create diffi culties for the operation of 
the machine. 

 A   fi xed guard has no moving parts and should, by 
its design, prevent access to the dangerous parts of the 

Shaft with projections Rack and pinion gears

Axial flow fans Belt conveyor

Counterrotating rolls Pulley beltsMeshing gears

Chain and sprockets

Figure 11.15          Range of fi xed guards.    
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 As   with adjustable guards (see  Figure 11.16 ) they 
only provide a partial solution in that they may well still 
allow access to the dangerous part of the machinery. They 
require careful maintenance to ensure they work to the 
best advantage ( Figure 11.17   ).   

    11.13.3       Interlocking guard 

 The   advantages of interlocked guards are that they allow 
safe access to operate and maintain the machine without 
dismantling the safety devices. Their disadvantage stems 
from the constant need to ensure that they are operating 
correctly and designed to be fail-safe. Maintenance and 
inspection procedures must be very strict. 

 This   is a guard which is movable (or which has a mov-
able part) whose movement is connected with the power 
or control system of the machine. 

 An   interlocking guard must be connected to the 
machine controls such that: 

       until the guard is closed the interlock prevents the 
machinery from operating by interrupting the power 
medium;  
       either the guard remains locked until the risk of injury 
from the hazard has passed or opening the guard causes 
the hazard to be eliminated before access is possible.    

 A   passenger lift or hoist is a good illustration of these 
principles: the lift will not move unless the doors are closed, 
and the doors remain closed and locked until the lift is station-
ary and in such a position that it is safe for the doors to open. 

 Special   care is needed with systems which have stored 
energy. This might be the momentum of a heavy moving 
part, stored pressure in a hydraulic or pneumatic system, 
or even the simple fact of a part being able to move under 
gravity even though the power is disconnected. In these 
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  11.13.2       Adjustable guards 

    User-adjusted guard 
 These   are fi xed or movable guards, which are adjustable 
for a particular operation during which they remain fi xed. 
They are particularly used with machine tools where 
some access to the dangerous part is required (e.g. drills, 
circular saws, milling machines) and where the clearance 
required will vary (e.g. with the size of the cutter in use on 
a horizontal milling machine or with the size of the timber 
being sawn on a circular saw bench) ( Figure 11.16   ). 

 Adjustable   guards may be the only option with cut-
ting tools, which are otherwise very diffi cult to guard, but 
they have the disadvantage of requiring frequent read-
justment. By the nature of the machines on which they 
are most frequently used, there will still be some access 
to the dangerous parts, so these machines must only be 
used by suitably trained operators. Jigs, push sticks and 
false tables must be used wherever possible to minimize 
hazards during the feeding of the workpiece. The work-
ing area should be well lit and kept free of anything which 
might cause the operator to slip or trip.  

    Self-adjusting guard 
 A   self-adjusting guard is one which adjusts itself to accom-
modate, for example, the passage of material. 

 A   good example is the spring-loaded guard fi tted to 
many portable circular saws. 

Figure 11.17          Self-adjusting guard on a wood saw.    

Figure 11.16          Adjustable guard for a rotating shaft, such as a pedestal drill.    
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situations, dangerous movement may continue or be pos-
sible with the guard open, and these factors need to be 
considered in the overall design. Braking devices (to arrest 
movement when the guard is opened) or delay devices 
(to prevent the guard opening until the machinery is safe) 
may be needed. All interlocking systems must be designed 
to minimize the risk of failure-to-danger and should not 
be easy to defeat ( Figure 11.18   ).   

       11.14     Other safety devices 

    11.14.1       Trip devices 

 A   trip device does not physically keep people away but 
detects when a person approaches close to a danger 
point. It should be designed to stop the machine before 
injury occurs. A trip device depends on the ability of the 
machine to stop quickly and in some cases a brake may 
need to be fi tted.  Trip devices can be: 

       mechanical in the form of a bar or barrier;  
       electrical in the form of a trip switch on an actuator 
rod, wire or other mechanism  ;
       photoelectric or other type of presence-sensing device;  
       pressure-sensitive mat.    
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 They   should be designed to be self-resetting so that 
the machine must be restarted using the normal proce-
dure ( Figure 11.19   ).  

    11.14.2       Two-handed control devices 

 These   are devices which require the operator to have 
both hands in a safe place (the location of the controls) 
before the machine can be operated. They are an option 
on machinery that is otherwise very diffi cult to guard but 
they have the drawback that they only protect the opera-
tor’s hands. It is therefore essential that the design does 
not allow any other part of the operator’s body to enter 
the danger zone during operation. More signifi cantly, they 
give no protection to anyone other than the operator. 

 Where   two-handed controls are used, the following 
principles must be followed: 

       the controls should be so placed, separated and pro-
tected as to prevent spanning with one hand only, 
being operated with one hand and another part of 
the body, or being readily bridged  ;
       it should not be possible to set the dangerous parts 
in motion unless the controls are operated within 
approximately 0.5 seconds of each other. Having 
set the dangerous parts in motion, it should not be 
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Figure 11.18      Typical sliding and hinged interlocking guards.    
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       the hand controls should be situated at such a dis-
tance from the danger point that, on releasing the 
controls, it is not possible for the operator to reach 
the danger point before the motion of the danger-
ous parts has been arrested or, where appropriate, 
arrested and reversed ( Figure 11.20   ).     

    11.14.3       Hold-to-run control 

 This   is a control which allows movement of the machin-
ery only as long as the control is held in a set position. The 
control must return automatically to the stop position 
when released. Where the machinery runs at crawl speed, 
this speed should be kept as low as practicable. 

 Hold  -to-run controls give even less protection to the 
operator than two-handed controls and have the same 
main drawback in that they give no protection to anyone 
other than the operator. 

 However  , along with limited movement devices (sys-
tems which permit only a limited amount of machine 
movement on each occasion that the control is operated 
and are often called  ‘ inching devices ’ ), they are extremely 
relevant to operations such as setting, where access may 
well be necessary and safeguarding by any other means is 
diffi cult to achieve.   

➤

possible to do so again until both controls have been 
returned to their off position;  
       movement of the dangerous parts should be arrested 
immediately or, where appropriate, arrested and 
reversed if one or both controls are released while 
there is still danger from movement of the parts;  
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Figure 11.19          Schematic diagram of a telescopic trip device fi tted to a radial drill.    

Figure 11.20          Pedestal-mounted free-standing two-hand control device.    
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       11.15     Application of safeguards to 
the range of machines 

 The   application of the safeguards to the Certifi cate range 
of machines is as follows. 

       Offi ce  –  photocopier 
 Application   of safeguards ( Figure 11.21   ) 

       the machines are provided with an all-enclosing case 
which prevents access to the internal moving, hot or 
electrical parts;  
       the access doors are interlocked so that the machine 
is automatically switched off when gaining access to 
clear jams or maintain the machine. It is good practice 
to switch off when opening the machine;  
       internal electrics are insulated and protected to pre-
vent contact;  
       regular inspection and maintenance should be car-
ried out;  
       the machine should be on the PAT schedule;  
       good ventilation in the machine room should be 
maintained.     

    Offi ce  –  document shredder 
 Application   of safeguards ( Figure 11.22   ) 

       enclosed fi xed guards surround the cutters with 
restricted access for paper only, which prevents fi n-
gers reaching the dangerous parts;  
       interlocks are fi tted to the cutter head so that the 
machine is switched off when the waste bin is emptied;  
       a trip device is used to start the machine automati-
cally when paper is fed in;  
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       machine should be on PAT schedule and regularly 
checked;  
       general ventilation will cover most dust problems 
except for very large machines where dust extraction 
may be necessary;  
       noise levels should be checked and the equipment 
perhaps placed on a rubber mat if standing on a hard 
refl ective fl oor.     

    Manufacturing and maintenance  –  bench-top 
grinder
 Application   of safeguards ( Figure 11.23   ) 

       wheel should be enclosed as much as possible in a 
strong casing capable of containing a burst wheel;  
       grinder should be bolted down to prevent movement;  
       an adjustable tool rest should be adjusted as close as 
possible to the wheel;  
       adjustable screen should be fi tted over the wheel to 
protect the eyes of the operator. Goggles should also 
be worn;  
       only properly trained competent and registered peo-
ple should mount an abrasive wheel;  
       the maximum speed should be marked on the 
machine so that the abrasive wheel can be matched to 
the machine speed to ensure that the wheel permitted 
speed exceeds or equals the machine max speed.  
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Figure 11.21      Typical photocopier.    

Figure 11.22      Typical offi ce paper shredder.    
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    Manufacturing and maintenance  –  pedestal drill 
 Application   of safeguards ( Figure 11.24   ) 

       motor and drive should be fi tted with fi xed guard;  
       machine should be bolted down to prevent movement;  
       the spindle should be guarded by an adjustable 
guard, which is fi xed in position during the work;  
       a clamp should be available on the pedestal base to 
secure workpieces;  
       the machine should be on the PAT schedule and reg-
ularly checked;  
       cutting fl uid, if used, should be contained and not 
allowed to get onto clothing or skin. A splash guard 
may be required but is unlikely;  
       goggles should be worn by the operator.     

    Agricultural/horticultural  –  cylinder mower 
 Application   of safeguards ( Figure 11.25   ) 

       machine should be designed to operate with the 
grass collection box in position to restrict access to 
the bottom blade trap. A warning sign should be fi t-
ted on the machine  ;
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       noise levels should be checked and attenuating 
screens used if necessary;  
       the machine should be on the PAT schedule and reg-
ularly checked;  
       if necessary extract ventilation should be fi tted to the 
wheel encasing to remove dust at source.     
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Figure 11.24      Typical pedestal drill.    

Figure 11.23      Typical bench-mounted grinder.    
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       on pedestrian-controlled machines the control han-
dle should automatically stop the blade rotation 
when the operator ’ s hands are removed. It should 
take two separate actions to restart  ;
       ride-on machines should be fi tted with a device to 
automatically stop the blades when the operator 
leaves the operating position. This is normally a switch 
under the seat and it should be tested to ensure that 
it is functioning correctly and is not been defective;  
       drives and motor should be completely encased with 
a fi xed guard;  
       the machine should only be refuelled in the open air 
with a cool engine, using a proper highly fl amma-
ble fuel container with pourer to restrict spillage. No 
smoking should be allowed;  
       hot surfaces like the exhaust should be covered;  
       engine must only be run in the open air to prevent a 
build up of fumes;  
       noise levels should be checked and if necessary an 
improved silencer fi tted to the engine and where 
required hearing protection used;  
       hay-fever-like problems from grass cutting are diffi -
cult to control. A suitable dust mask may be required 
to protect the user.     

    Agricultural/horticultural  –  brush cutter/
strimmer
 Application   of safeguards 

       moving engine parts should be enclosed;  
       rotating shafts should be encased in a fi xed drive 
shaft cover;  
       rotating cutting head should have a fi xed top guard, 
which extends out on the user side of the machine;  
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       line changes must only be done either automatically 
or with the engine switched off;  
       engine should only be run in the open air;  
       refuelling should only be done in the open air using a 
proper highly fl ammable liquid container with pour-
ing spout;  
       boots with steel toe cap and good grip, stout trousers 
and non-snagging upper garments should be worn 
in addition to hard hat fi tted with full face screen and 
safety glasses;  
       if the noise levels are suffi ciently high (normally they 
are with petrol-driven units) suitable hearing protec-
tion should be worn;  
       low-vibration characteristics should be balanced with 
engine power and speed of work to achieve the mini-
mum overall vibration exposure. Handles should be 
of an anti-vibration type. Engines should be mounted 
on fl exible mountings. Work periods should be lim-
ited to allow recovery;  
       washing arrangements and warm impervious gloves 
should be provided to guard against health risks;  
       properly constructed harness should be worn which 
comfortably balances the weight of the machine.     

    Agriculture/horticulture  –  chainsaw 
 Application   of safeguards ( Figure 11.26   ) 

       may only be operated by fully trained, fi t and compe-
tent people. Using chainsaws in tree work requires a 
relevant certifi cate of competence or national com-
petence award, unless the users are undergoing such 
training and are adequately supervised. However, in 
the agricultural sector, this requirement applies only 
to fi rst-time users of a chainsaw.    

 This   means everyone working with chainsaws on or 
in trees should hold such a certifi cate or award  unless:

       it is being done as part of agricultural operations (e.g. 
hedging, clearing fallen branches, pruning trees to 
maintain clearance for machines)  ;
       the work is being done by the occupier or their 
employees;  
       they have used a chainsaw before 5 December 1998.    

 In   any case, operators using chainsaws for any task 
in agriculture or any other industry must be competent 
under PUWER 98.  

    Competence assessment 
 Lantra   Awards, Stoneleigh Park, Kenilworth, Warwickshire 
CV8 2LG, Tel: 02476 419703, Fax: 02476 411655. 
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Figure 11.25      Typical large cylinder mower.    
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●      giving information and training to operators on 
the health risks associated with chainsaws and use 
of PPE, etc.     

       proper maintenance is essential for safe use and pro-
tection against ill health from excessive noise and 
vibration. The saw must be maintained in its manu-
factured condition with all the safety devices in effi -
cient working order and all guards in place.  It should 
be regularly serviced by someone who is competent 
to do the job.    

 Operators   need to be trained in the correct chain-
sharpening techniques and chain and guide bar main-
tenance to keep the saw in safe working condition    . 
Operators should report any damage or excessive wear 
from daily checks on the following:                         

●        on/off switch  
●        chain brake  
●        chain catcher  
●        silencer  
●        guide bar, drive sprocket and chain links  
●        side plate, front and rear hand guards  
●        anti-vibration mounts  
●        starting cord for correct tension.     

       make sure petrol containers are in good condition 
and clearly labelled, with securely fi tting caps. Use 
containers which are specially designed for chainsaw 
fuelling and lubrication. Fit an auto-fi ller spout to the 
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 NPTC  , Stoneleigh Park, Kenilworth, Warwickshire CV8 
2LG. 

       avoid working alone with a chainsaw. Where this is 
not possible, establish procedures to raise the alarm if 
something goes wrong. These may include: 
●      regular contact with others using either a radio or 

telephone  
●      someone regularly visiting the work site  
●      carrying a whistle to raise the alarm  
     ●      an automatic signalling device which sends a signal 

at a preset time unless prevented from doing so  
●      checks to ensure operators return to base or home 

at an agreed time.     
       moving engine parts should be enclosed;  
       electrical units should be double-insulated and cables 
fi tted with residual current devices;  
       the saw must be fi tted with a top handle and effec-
tive brake mechanism;  
       chainsaws expose operators to high levels of noise and 
hand-arm vibration which can lead to hearing loss and 
conditions such as vibration white fi nger. These risks can 
be controlled by good management practice including: 
●      purchasing policies for low-noise/low-vibration 

chainsaws (e.g. with anti-vibration mounts and 
heated handles)  

●      providing suitable hearing protection  
●      proper maintenance schedules for chainsaws and 

protective equipment  
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Figure 11.26      Typical chainsaw with rear handle. The rear handle project from the back of the saw. It is designed to always be gripped with both
hands, with the right hand on the rear handle. It may be necessary to have a range of saws with different guide bar lengths available. As a general 
rule, choose a chainsaw with the shortest guide bar suitable for the work. 1  –  hand guard with integral chain brake; 2  –  exhaust outlet directed to 
the RHS away from the operator; 3  –  chain breakage guard at bottom of rear handle; 4  –  chain designed to have low-kickback tendency; 
5  –  rubber anti-vibration mountings; 6  –  lockout for the throttle trigger; 7  –  guide bar (should be protected when transporting chainsaw); 8  –  bottom 
chain catcher; 9  –  PPE hand/eye/ear defender signs; 10  –  on/off switch.    
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outlet of a petrol container to reduce the risk of spill-
age from over-fi lling. Operators should: 
●        avoid getting dirt in the fuel system (this may 

cause the chainsaw to be unreliable)  
●        securely replace all fi ller caps immediately after 

fuelling/oiling
●        wipe up any spilt petrol/oil  
      ●  during starting and use, keep fuel containers well 

away from fi res and other sources of ignition, includ-
ing the saw itself (at least 4       m is recommended).       

 Do   not allow operators to use discarded engine oil as 
a chain lubricant  –  it is a very poor lubricant and may cause 
cancer if it is in regular contact with an operator’s skin. 

       when starting the saw, operators should maintain a 
safe working distance from other people and ensure 
the saw chain is clear of obstructions;  
       kickback is the sudden uncontrolled upward and 
backward movement of the chain and guide bar 
towards the operator. This can happen when the 
saw chain at the nose of the guide bar hits an object. 
Kickback is responsible for a signifi cant proportion 
of chainsaw accidents, many of which are to the face 
and parts of the upper body where it is diffi cult to 
provide protection. A properly maintained chain 
brake and use of low-kickback chains (safety chains) 
reduce the effect, but cannot entirely prevent it. 

➤

➤

Make sure operators use the saw in a way which 
avoids kickback by: 
●      not allowing the nose of the guide bar to acciden-

tally come into contact with any obstruction, for 
example branches, logs, stumps  

●      not overreaching  
●      keeping the saw below chest height  
●      keeping the thumb of the left hand around the 

back of the front handle  
●      using the appropriate chain speed for the material 

being cut.      
       to avoid pull-in, always hold the spiked bumper securely 
against the tree or limb;  
       to avoid push-back, be alert to conditions that may 
cause the top of the guide bar to be pinched and do 
not twist the guide bar in the cut;  
       training in good manual handling techniques and 
using handling aids/tools should reduce the risk of 
back injuries;  
       to avoid overhead and other service hazards before 
felling starts on the work site: 
●      contact the owners of any overhead power lines 

within a distance equal to twice the height of any 
tree to be felled to discuss whether the lines need 
to be lowered or made dead  

     ●      do not start work until agreement has been reached 
on the precautions to be taken  

●      check whether there are underground services 
such as power cables or gas pipes which could be 
damaged when the tree strikes the ground  

➤

➤

➤

➤

Figure 11.28          STIHL petrol-driven brush cutter for professional users.    

Figure 11.27          Kevlar gloves, overtrousers and overshoes providing pro-
tection against chainsaw cuts. Helmet, ear and face shields protect the 
head. Apprentice under instruction  –  fi rst felling.    
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●      if there are roads or public rights or way within a 
distance equal to twice the height of the tree to 
be felled, ensure that road users and members of 
the public do not enter the danger zone. You may 
need to arrange warning notices, diversions or traf-
fi c control.       

 Safe   working practices for felling are given in Health 
and Safety Executive’s (HSE’s) AFAG leafl ets 300 series. 

       Suitable PPE should always be worn, no matter how 
small the job. European standards for chainsaw PPE 
are published as part of EN 381  Protective Clothing for 
users of Hand-Held Chainsaws  ( Figure 11.27   ).    

 Protective   clothing complying with this standard 
should provide a consistent level of resistance to chainsaw 
cut-through. Other clothing worn with the PPE should be 
close-fi tting and non-snagging.  

Safety   helmet   –  to EN 397 (arborists working from a 
rope and harness may use a suitable adapted rock-climbing 
helmet). 

Hearing   protection   –  to EN 352-1. 
Eye   protection   –  mesh visors to EN 1731 or safety 

glasses to EN 166. 
Upper   body protection1     –  chainsaw jackets to BS EN 

381-11. 
Gloves     –  to EN 381-7. The use of appropriate gloves 

is recommended under most circumstances. The type of 
glove will depend on a risk assessment of the task and the 
machine. Consider the need for protection from cuts from 
the chainsaw, thorny material and cold/wet conditions. 

Leg   protection   –  to EN 381-5 (all-round protection is 
recommended for arborists working in trees, and for occa-
sional users such as those working in agriculture). 

Chainsaw   boots   –  to BS EN ISO 20345:2004 and 
bearing a shield depicting a chainsaw to show compli-
ance with EN 381-3 (for occasional users working on even 
ground where there is little risk of tripping or snagging on 

➤

undergrowth or brash, protective gaiters conforming to EN 
381-9 worn in combination with steel-toe-capped safety 
boots). 

       If conditions are dusty, suitable fi ltering face masks 
should be worn.     

    Retail  –  compactor 
 Application   of safeguards ( Figure 11.29   ) 

       access doors to the loading area, which gives access 
to the ram, should be positively interlocked with elec-
trical and/or hydraulic mechanisms;  
       the ram pressure should be dumped if it is hydraulic;  
       drives of motors should be properly guarded;  
       if the waste unit is removed by truck, the ram mecha-
nism should be interlocked with the unit so that it can-
not operate when the unit is changed for an empty one;  
       the machine should be regularly inspected and tested 
by a competent person;  
       if the hydraulic ram can fall under gravity, mechani-
cal restraints should automatically move into position 
when the doors are opened;  
       emergency stop buttons should be fi tted on each side.     

    Retail  –  checkout conveyor 
 Application   of safeguards 

       all traps between belt and rollers are provided with 
either fi xed guards or interlocked guards;  
       motor and drive unit should be provided with a fi xed 
guard and access to the underside of the conveyor is 
prevented by enclosure;  
       adequate emergency stop buttons must be provided 
by the checkout operator;  

➤

➤

➤
➤
➤

➤

➤

➤

➤

➤

➤

NB   No protective equipment with this standard 
should provide a consistent level of resistance 
to chainsaw cut-through cutting by a hand-held 
chainsaw.

1  Chainsaw jackets can provide additional protection where operators 
are at increased risk (e.g. trainees, unavoidable use of a chainsaw above 
chest height). However, this needs to be weighed against increased heat 
stress generated by physical exertion (e.g. working from a rope and 
harness).   Figure 11.29      Typical retail compactor.    



Work equipment hazards and control

233

       machine should be on the PAT electrical inspection 
schedule and regularly checked;  
       auto stop system should be fi tted so that conveyor does 
not push products into the operator’s working zone.     

    Construction  –  cement mixer 
 Application   of safeguards ( Figure 11.30   ) 

       operating position for the hopper hoist should be 
designed so that anyone in the trapping area is vis-
ible to the operator. The use of the machine should be 
restricted to designated operators only. As far as pos-
sible the trapping point should be designed out. The 
hoist operating location should be fenced off just allow-
ing access for barrows, etc., to the unloading area;  
       drives and rotating parts of engine should be enclosed;  
       the drum gearing should be enclosed and persons 
kept away from the rotating drum, which is normally 
fairly high on large machines;  
       no one should be allowed to stand on the machine 
while it is in motion;  
       goggles should be worn to prevent cement splashes;  
       if petrol-driven, care is required with fl ammable liq-
uids and refuelling;  
       engines must only be run in the open air;  
       electric machines should be regularly checked and be 
on the PAT schedule;  
       noise levels should be checked and noise attenuation, 
for example silencers and damping, fi tted if necessary.     

➤

➤

➤

➤
➤

➤

➤
➤

➤
➤

➤

    Construction  –  bench-mounted circular saw 
 Application   of safeguards ( Figure 11.31   ) 

       a fi xed guard should be fi tted to the blade below the 
bench;  
       fi xed guards should be fi tted to the motor and drives;  
       an adjustable top guard should be fi tted to the blade 
above the bench which encloses as much of the 
blade as possible. An adjustable front section should 
also be fi tted;  
       a riving knife should be fi tted behind the blade to 
keep the cut timber apart and prevent ejection;  
       a push stick should be used on short workpieces 
(under 300       mm) or for the last 300       mm of longer cuts;  
       blades should be kept properly sharpened and set 
with the diameter of the smallest blade marked on 
the machine;  
       noise attenuation should be applied to the machine, 
for example damping, special quiet saw blades, and, if 
necessary, fi tting in an enclosure. Hearing protection 
may have to be used;  
       protection against wet weather should be provided;  
       the electrical parts should be regularly checked in 
addition to all the mechanical guards;  
       extraction ventilation will be required for the wood 
dust and shavings;  
       suitable dust masks should be worn;  
       suitable warm or cool clothing will be needed when 
used in hot or cold locations;  
       space around machine should be kept clear.       

       11.16     Guard construction 

 The   design and construction of guards must be appropri-
ate to the risks identifi ed and the mode of operation of 
the machinery in question. 

 The   following factors should be considered: 

       strength  –  adequate guards for the purpose, able to 
resist the forces and vibration involved and able to 
withstand impact (where applicable);  
       weight and size  –  in relation to the need to remove 
and replace the guard during maintenance;  
       compatibility with materials being processed and 
lubricants, etc.;  
       hygiene and the need to comply with food safety 
Regulations;  
       visibility  –  may be necessary to see through the guard 
for both operational and safety reasons;  

➤

➤
➤

➤

➤

➤

➤

➤
➤

➤

➤
➤

➤

➤

➤

➤

➤

➤
Figure 11.30      Typical cement/concrete mixer.    
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       noise attenuation  –  guards often utilsed to reduce 
the noise levels produced by a machine. Conversely, 
the resonance of large undamped panels may exacer-
bate the noise problem;  
       enabling a free fl ow of air  –  where necessary (e.g. for 
ventilation);  
       avoidance of additional hazards  –  for example free of 
sharp edges;  
       ease of maintenance and cleanliness;  
       openings  –  the size of openings and their distance 
from the dangerous parts should not allow anyone 
to be able to reach into a danger zone. These values 
can be determined by experiment or by reference to 
standard tables. If doing so by experiment, it is essen-
tial that the machine is fi rst stopped and made safe 
(e.g. by isolation). The detailed information on open-
ings is contained in EN 294:1992, EN 349:1993 and EN 
811:1997.     

       11.17     Sources of reference 

 Safe   Use of Work Equipment (ACOP) L22 (3rd edition) HSE 
Books 2008 ISBN 978 0 7176 6295 1. 

➤

➤

➤

➤
➤

  BS   EN ISO 12100 (formerly BS EN 292) and also PD 
5304; 2005 Guidance on Safe Use of Machinery 
BSI2005 ISBN 0 580 46818 6. 

       Relevant statutory provisions 
 The   Supply of Machinery (Safety) Regulations 1992 (From 

December 2009  –  the 2008   Regulations come into force) 
Scope and application, and relationship to CE marking. 

 The   Provision and Use of Work Equipment Regulations 
1998  –  Part II. 

 The   Personal Protective Equipment at Work Regulations 
1992.    

       11.18     Practice NEBOSH questions for 
Chapter 11 

       1.   List  the main requirements of the Provision and Use 
of Work Equipment Regulations 1998.  

       2.   (i)      Outline  a hierarchy of control measures that may 
be used to prevent contact with dangerous parts of 
machinery.  

Exhaust outlet

Table

Rip fence

Extension table

Riving knife

Saw guard

Exhaust outlet

Cross-cut fence

Figure 11.31          Bench-mounted circular saw.    
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(ii)      Identify FOUR  non-mechanical hazards that may 
be encountered on woodworking machines and  out-
line  the possible health and safety effects from expo-
sure in  EACH  case.     

       3.     In order to meet a production deadline, a supervisor 
instructed an employee to operate a machine which 
they both knew to be defective. 

                  Giving reasons in  EACH  case,  identify  possible breaches 
of the Health and Safety at Work etc. Act 1974 in relation 
to this scenario.           

       4.     An employee was seriously injured while operating 
a machine, having disabled an interlocking device. 
The accident was properly reported to the enforcing 
authority and an HSE inspector has arrived to investi-
gate the accident. 
(i)      Outline  the powers the inspector may use in 
order to gather information for the investigation.  
(ii)     Giving reasons in  EACH  case,  identify  the specifi c 
health and safety legislation that the machine opera-
tor may have breached.  
(iii)      Outline  the action management may take to 
prevent similar accidents.        

       5.   Identify  the factors to consider when assessing the 
suitability of controls (including emergency controls) 
of an item of work equipment.  

       6.   Outline EIGHT  factors that may be important in 
determining the maintenance requirements for an 
item of work equipment.  

       7.   Identify  the factors that would help to determine 
the maintenance requirements of an item of work 
equipment.  

       8.   Outline  the measures to be taken to reduce the risk 
of accidents associated with the routine maintenance 
of machinery.  

       9.   Outline  the practical precautions that might be 
needed prior to the repair of a large item of process 
machinery.  

10.     A decorator uses a hand-held electric sander for the 
preparation of wood prior to painting. 
(i)      Outline  the checks that should be made to 
ensure the electrical safety of the sander.  
(ii)     Other than electricity,  identify FOUR  hazards 
associated with the use of the sander.        

11.     A carpenter is using a hammer and chisel to cut out a 
recess in a wooden door. 
(i)      Identify FOUR  unsafe conditions, associated 
with the tools, which could affect the safety of the 
carpenter.  
(ii)      Outline  suitable control measures for minimizing 
the risk to the carpenter when using the tools.     

12.   Provide sketches  to show clearly the nature of the 
following mechanical hazards from moving parts of 
machinery: 
(i)     entanglement  
(ii)     crushing  
(iii)     drawing-in  
(iv)     shear.        

13.   Identify:
(i)      TWO  mechanical hazards associated with mov-
ing parts of machinery.  
(ii)      TWO  non-mechanical hazards to which a 
machine operator may be exposed.        

14.   List EIGHT  types of mechanical hazard associated 
with moving parts of machinery.  

15.   (i)      Identify THREE  mechanical hazards associated 
with the use of a bench-top grinder.  
(ii)      Outline  the precautions to be taken to minimize 
the risk of injury to operators of bench-top grinders.     

16.   Identify FOUR  mechanical hazards presented by 
pedestal drills and outline  in each case how injury 
might occur.  

17.     A new pedestal (pillar) drill has been installed in an 
engineering workshop.  Identify  the factors that 
should be considered before it is fi rst used, to reduce 
the risk of injury to the operators.  

18.     With reference to an accident involving an operator 
who comes into contact with a dangerous part of a 
machine,  describe : 
(i)     the possible immediate causes  
(ii)     the possible root (underlying) causes.        

19.     In relation to cutting timber using a bench-mounted 
circular saw: 
(i)      outline  the mechanical hazards to which an 
operator might be exposed  
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    (ii)      identify  the guards and protective devices 
designed to prevent contact with the saw blade, and in 
EACH  case,  explain  how the operator is protected  
(iii)      outline FOUR  non-mechanical hazards pre-
sented by the operation, identifying the possible 
health and safety effects in  EACH  case.        

20.     Bench-mounted circular saws are operated in a 
workshop to cut wood to size in the manufacture of 
wooden pallets. 
(i)     In relation to the use of the circular saw,  iden-
tify FOUR  risks to the health  AND FOUR  risks to the 
safety of the saw operators  
(ii)      Outline  the measures that can be taken to mini-
mize the health and safety risks to the circular saw 
operators.     

21.     A chainsaw is to be used to fell a tree from ground 
level. In relation to this task: 
(i)      identify FOUR  hazards associated with the use 
of the chainsaw  
(ii)      list  the items of personal protective equipment 
that should be used by the chainsaw operative.        

22.     An employee is to use a petrol-driven chainsaw to fell 
a tree from ground level. Outline the hazards faced by 
the employee in carrying out this task.  

23.   Identify FOUR  hazards when cutting grass on road-
side verges with a rider-operated motor-mower and 
outline  the precautions to be taken in  EACH  one.  

24.   Outline  the  FOUR  main categories of guards and 
safeguarding devices that can be used to minimize 
the risk of contact with dangerous parts of machinery.  

25.   (i)      Describe  when a fi xed guard would be an 
appropriate means of providing protection against 
mechanical hazards.  
(ii)      Outline  the features of fi xed guards designed to 
minimize the risk of injury  or  ill health from danger-
ous parts of machinery.     

26.   (i)     In relation to machine safety,  outline  the princi-
ples of operation of: 
(a)     interlocked guards  
(b)     trip devices.     
(ii)     Other than contact with dangerous parts,  iden-
tify FOUR  types of hazard against which fi xed guards 
on machines may provide protection.     

27.   (i)      Outline  the principles of the following types of 
machine guard: 
(a)     fi xed guard  
(b)     interlocked guard.     
(ii)      Identify TWO  advantages  and TWO  possible dis-
advantages of a fi xed machine guard.                 
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  12                       Electrical hazards 
and control   

 After   reading this chapter you should be able to: 

    1.     identify the hazards and evaluate the consequential 
risks from the use of electricity in the workplace  

2.     describe the control measures that should be 
taken when working with electrical systems or 
using electrical equipment.    

     12.1       Introduction 

 Electricity   is a widely used, efficient and convenient, but 
potentially hazardous method of transmitting and using 
energy. It is in use in every factory, workshop, laboratory 
and office in the country. Any use of electricity has the 
potential to be very hazardous with possible fatal results. 
Legislation has been in place for many years to control 
and regulate the use of electrical energy and the activities 
associated with its use. Such legislation provides a frame-
work for the standards required in the design, installation, 
maintenance and use of electrical equipment and sys-
tems and the supervision of these activities to minimize 
the risk of injury. Electrical work from the largest to the 
smallest installation must be carried out by people known 
to be competent to undertake such work. New installa-
tions always require expert advice at all appropriate levels 
to cover both design aspects of the system and its associ-
ated equipment. Electrical systems and equipment must 
be properly selected, installed, used and maintained. 

 Approximately   8% of all fatalities at work are caused 
by electric shock. Over the last few years, there have been 
1000 electrical accidents each year and 25 people die of 
their injuries. The majority of the fatalities occur in the 
agriculture, extractive and utility supply and service indus-
tries, whereas the majority of the major accidents happen 
in the manufacturing, construction and service industries.     

 Only   voltages up to and including  mains voltage
(220/240       V) and the three principal electrical hazards  – 
electric shock, electric burns and electrical fires and 
explosions  –  are considered in detail in this chapter.  

     12.2       Principles of electricity and 
some defi nitions 

    12.2.1        Basic principles and measurement of 
electricity 

 In   simple terms, electricity is the flow or movement of elec-
trons through a substance which allows the transfer of 

Figure 12.1          Beware of electricity  –  typical sign.    
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conductor of electricity. Superconductors is a term given to 
certain metals which have a very low resistance to electricity 
at low temperatures. 

 Very   poor conductors are known as  insulators  and 
include materials such as rubber, timber and plastics. 
Insulating material is used to protect people from some of 
the hazards associated with electricity.  

    Short circuit 
 Electrical   equipment components and an electrical power 
supply (normally the mains or a battery) are joined together 
by a conductor to form a  circuit . If the circuit is broken in 
some way so that the current flows directly to earth rather 
than to a piece of equipment, a  short circuit  is made. As 
the resistance is greatly reduced but the voltage remains 
the same, a rapid increase in current occurs which could 
cause significant problems if suitable protection were not 
available.  

    Earthing 
 The   electricity supply company has one of its conductors 
solidly connected to the earth and every circuit supplied by 
the company must have one of its conductors connected 
to earth. This means that if there is a fault, such as a break 
in the circuit, the current, known as the earth fault current, 
will return directly to earth, which forms the circuit of least 
resistance, thus maintaining the supply circuit. This proc-
ess is known as  earthing . Other devices, such as fuses and 
residual current devices (RCDs), which will be described 
later, will also be needed within the circuit to interrupt the 
current flow to earth so as to protect people from electric 
shock and equipment from overheating. Good and effec-
tive earthing is absolutely essential and must be connected 
and checked by a competent person. Where a direct con-
tact with earth is not possible, for example in a motor car, a 
common voltage reference point is used, such as the vehicle 
chassis. 

 Where   other potential metallic conductors exist near 
to electrical conductors in a building, they must be con-
nected to the main earth terminal to ensure  equipotential 
bonding  of all conductors to earth. This applies to gas, 
water and central heating pipes and other devices such as 
lightning protection systems.  Supplementary bonding
is required in bathrooms and kitchens where, for exam-
ple, metal sinks and other metallic equipment surfaces are 
present. This involves the connection of a conductor from 
the sink to a water supply pipe which has been earthed by 
equipotential bonding. There have been several fatalities due 
to electric shocks from  ‘ live ’  service pipes or kitchen sinks.   

electrical energy from one position to another.     The sub-
stance through which the electricity flows is called a  con-
ductor . This flow or movement of electrons is known as 
the electric current . There are two forms of electric cur-
rent  –  direct and alternating.  Direct current (dc)  involves 
the flow of electrons along a conductor from one end to 
the other.     This type of current is mainly restricted to bat-
teries and similar devices.  Alternating current (ac)  is pro-
duced by a rotating alternator and causes an oscillation of 
the electrons rather than a flow of electrons so that energy 
is passed from one electron to the adjacent one and so on 
through the length of the conductor. 

 It   is sometimes easier to understand the basic princi-
ples of electricity by comparing its movement with that 
of water in a pipe flowing downhill. The flow of water 
through the pipe (measured in litres per second) is simi-
lar to the current flowing through the conductor which 
is measured in amperes, normally abbreviated to  amps
(A). Sometimes very small currents are used and these are 
measured in milliamps (mA). 

 The   higher the pressure drop is along the pipeline, the 
greater will be the flow rate of water and, in a similar way, 
the higher the electrical  ‘ pressure difference ’  along the con-
ductor, the higher the current will be. This electrical  ‘ pressure 
difference ’  or potential difference is measured in  volts.

 The   flow rate through the pipe will also vary for a fixed 
pressure drop as the roughness on the inside surface of the 
pipe varies  –  the rougher the surface, the slower the flow 
and the higher the resistance to flow becomes. Similarly, 
for electricity, the poorer the conductor, the higher the 
resistance is to electrical current and the lower the current 
becomes. Electrical resistance is measured in  ohms . 

 The   voltage ( V ), the current ( I ) and the resistance ( R ) 
are related by the following formula, known as Ohm’s law: 

V I R (volts)� �

  and, electrical power ( P ) is given by:   

P V I (watts)� �

 These   basic formulae enable simple calculations to be 
made so that, for example, the correct size of fuse may be 
ascertained for a particular piece of electrical equipment. 

    Conductors and insulators 
Conductors    are nearly always metals, copper being a par-
ticularly good conductor, and are usually in wire form but 
they can be gases or liquids, water being a particularly good 
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    12.2.2       Some definitions 

 Certain   terms are frequently used with reference to elec-
tricity and the more common ones are defined here. 

Low   voltage   –  A voltage normally not exceeding 600       V 
ac between conductors and earth or 1000       V ac between 
phases. Mains voltage falls into this category. 

High   voltage   –  A voltage normally exceeding 600       V ac 
between conductors and earth or 1000       V ac between phases. 

Mains   voltage   –  The common voltage available in 
domestic premises and many workplaces and normally 
taken from three pin socket points. In the UK, it is distrib-
uted by the national grid and is usually supplied between 
220 and 240       V ac and at 50 cycles/s. 

Maintenance     –  A combination of any actions carried 
out to retain an item of electrical equipment in, or restore 
it to, an acceptable and safe condition. 

Testing     –  A measurement carried out to monitor 
the conditions of an item of electrical equipment with-
out physically altering the construction of the item or the 
electrical system to which it is connected. 

Inspection     –  A maintenance action involving the 
careful scrutiny of an item of electrical equipment, using, 
if necessary, all the senses to detect any failure to meet 
an acceptable and safe condition. An inspection does not 
include any dismantling of the item of equipment. 

Examination     –  An inspection together with the pos-
sible partial dismantling of an item of electrical equip-
ment, including measurement and non-destructive 
testing as required, in order to arrive at a reliable conclu-
sion as to its condition and safety. 

Isolation     –  Involves cutting off the electrical supply 
from all or a discrete section of the installation by separat-
ing the installation or section from every source of electri-
cal energy. This is the normal practice so as to ensure the 
safety of persons working on or in the vicinity of electrical 
components which are normally live and where there is a 
risk of direct contact with live electricity. 

Competent   electrical person   –  A person possessing 
sufficient electrical knowledge and experience to avoid 
the risks to health and safety associated with electrical 
equipment and electricity in general.   

     12.3       Electrical hazards and injuries 

 Electricity   is a safe, clean and quiet method of transmitting 
energy. However, this apparently benign source of energy 
when accidentally brought into contact with conducting 

material, such as people, animals or metals, permits releases 
of energy which may result in serious damage or loss of life. 
Constant awareness is necessary to avoid and prevent dan-
ger from accidental releases of electrical energy. 

 The   principal hazards associated with electricity are: 

       electric shock  
       electric burns  
       electrical fires and explosions  
       arcing  
       secondary hazards.    

 The use of portable electrical equipment can lead to a 
higher likelihood of these hazards ocurring. 

    12.3.1       Electric shock and burns 

 Electric   shock is the convulsive reaction by the human body 
to the flow of electric current through it. This sense of shock 
is accompanied by pain and, in more severe cases, by burn-
ing. The shock can be produced by low voltages, high volt-
ages or lightning. Most incidents of electric shock occur 
when the person becomes the route to earth for a live con-
ductor. The effect of electric shock and the resultant severity 
of injury depend upon the size of the electric current pass-
ing through the body which, in turn, depends on the voltage 
and the electrical resistance of the skin. If the skin is wet, a 
shock from mains voltage (220/240       V) could well be fatal. 
The effect of shock is very dependent on conditions at the 
time but it is always dangerous and must be avoided. Electric 
burns are usually more severe than those caused by heat, 
since they can penetrate deep into the tissues of the body. 

 The   effect of electric current on the human body 
depends on its pathway through the body (e.g. hand to 
hand or hand to foot), the frequency of the current, the 
length of time of the shock and the size of the current. 
Current size is dependent on the duration of contact and 
the electrical resistance of body tissue. The electrical resist-
ance of the body is greatest in the skin and is approximately 
100       000       ohm; however, this may be reduced by a factor of 
100 when the skin is wet. The body beneath the skin offers 
very little resistance to electricity due to its very high water 
content and, while the overall body resistance varies con-
siderably between people and during the lifetime of each 
person, it averages at 1000       ohm. Skin that is wounded, 
bruised or damaged will considerably reduce human elec-
trical resistance and work should not be undertaken on 
electrical equipment if damaged skin is unprotected. 

 An   electric current of 1       mA is detectable by touch and 
one of 10       mA will cause muscle contraction which may pre-
vent the person from being able to release the conductor, 
and if the chest is in the current path, respiratory movement 

➤
➤
➤
➤
➤
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7.     Treat any burns by placing a sterile dressing over 
the burn and secure with a bandage. Any loose skin 
or blisters should not be touched nor any lotions or 
ointments applied to the burn wound.  

8.     If the person regains consciousness, treat for normal 
shock.  

9.     Remain with the person until they are taken to a hos-
pital or local surgery.    

 It   is important to note that electrocution by high-
voltage electricity is normally instantly fatal. On discovering 
a person who has been electrocuted by high-voltage 
electricity, the police and electricity supply company 
should be informed. If the person remains in contact with 
or within 18       m of the supply, then he/she should not be 
approached to within 18       m by others until the supply has 
been switched off and clearance has been given by the 
emergency services. High-voltage electricity can  ‘ arc ’  over 
distances less than 18       m, thus electrocuting the would-be 
rescuer ( Figure 12.3   ).  

may be prevented, causing asphyxia. Current passing 
through the chest may also cause fibrillation of the heart 
(vibration of the heart muscle) and disrupt the normal 
rhythm of the heart, though this is likely only within a par-
ticular range of currents. The shock can also cause the heart 
to stop completely (cardiac arrest) and this will lead to the 
cessation of breathing. Current passing through the respi-
ratory centre of the brain may cause respiratory arrest that 
does not quickly respond to the breaking of the electrical 
contact. These effects on the heart and respiratory system 
can be caused by currents as low as 25       mA. It is not possible 
to be precise on the threshold current because it is depend-
ent on the environmental conditions at the time, as well as 
the age, sex, body weight and health of the person. 

 Burns   of the skin occur at the point of electrical contact 
due to the high resistance of skin. These burns may be deep, 
slow to heal and often leave permanent scars. Burns may 
also occur inside the body along the path of the electric cur-
rent, causing damage to muscle tissue and blood cells. Burns 
associated with radiation and microwaves are dealt with in 
Chapter 15.  

    12.3.2       Treatment of electric shock and burns 

 There   are many excellent posters available which illustrate a 
first-aid procedure for treating electric shock and such post-
ers should be positioned close to electrical junction boxes 
or isolation switches ( Figure 12.2   ). The recommended proce-
dure for treating an unconscious person who has received a 
low-voltage  electric shock is as follows: 

1.     On finding a person suffering from electric shock, 
raise the alarm by calling for help from colleagues 
(including a trained first aider).  

2.     Switch off the power if it is possible and/or the posi-
tion of the emergency isolation switch is known.  

3.     Call for an ambulance.  
4.     If it is not possible to switch off the power, then push 

or pull the person away from the conductor using an 
object made from a good insulator, such as a wooden 
chair or broom. Remember to stand on dry insulating 
material, for example, a wooden pallet, rubber mat or 
wooden box. If these precautions are not taken, then 
the rescuer will also be electrocuted.  

5.     If the person is breathing, place him/her in the recov-
ery position so that an open airway is maintained and 
the mouth can drain if necessary.  

6.     If the person is not breathing, apply mouth-to-mouth 
resuscitation and, in the absence of a pulse, chest 
compressions. When the person is breathing normally 
place them in the recovery position.  

Figure 12.2      Typical electric shock treatment poster.    
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    12.3.3       Electrical fires and explosions 

 Over   25% of all fires have a cause linked to a malfunction 
of either a piece of electrical equipment or wiring or both. 
Electrical fires are often caused by a lack of reasonable 
care in the maintenance and use of electrical installations 
and equipment. The electricity that provides heat and light 
and drives electric motors is capable of igniting insulating 
or other combustible material if the equipment is misused, 
is not adequate to carry the electrical load or is not prop-
erly installed and maintained. The most common causes of 
fire in electrical installations are short circuits, overheating 
of cables and equipment, the ignition of flammable gases 
and vapours and the ignition of combustible substances 
by static electrical discharges    . 

 Short   circuits happen, as mentioned earlier, if insula-
tion becomes faulty, and an unintended flow of current 
between two conductors or between one conductor and 
earth occurs. The amount of the current depends, among 
other things, upon the voltage, the condition of the insu-
lating material and the distance between the conductors. 
At first the current flow will be low, but as the fault devel-
ops the current will increase and the area surrounding the 
fault will heat up. In time, if the fault persists, a total break-
down of insulation will result and excessive current will flow 
through the fault. If the fuse fails to operate or is in excess of 
the recommended fuse rating, overheating will occur and a 
fire will result. A fire can also be caused if combustible mate-
rial is in close proximity to the heated wire or hot sparks are 

ejected. Short circuits are most likely to occur where elec-
trical equipment or cables are susceptible to damage by 
water leaks or mechanical damage. Twisted or bent cables 
can also cause breakdowns in insulation materials. 

 Inspection   covers and cable boxes are particular prob-
lem areas. Effective steps should be taken to prevent the 
entry of moisture as this will reduce or eliminate the risk. 
Covers can themselves be a problem especially in dusty 
areas where the dust can accumulate on flat insulating 
surfaces resulting in tracking between conductors at dif-
ferent voltages and a subsequent insulation failure. The 
interior of inspection panels should be kept clean and 
dust-free by using a suitable vacuum cleaner. 

 Overheating   of cables and equipment will occur if they 
become overloaded. Electrical equipment and circuits are 
normally rated to carry a given safe current which will keep 
the temperature rise of the conductors in the circuit or appli-
ance within permissible limits and avoid the possibility of 
fire. These safe currents define the maximum size of the fuse 
(the fuse rating) required for the appliance. A common cause 
of circuit overloading is the use of equipment and cables 
which are too small for the imposed electrical load. This is 
often caused by the addition of more and more equipment 
to the circuit, thus taking it beyond its original design speci-
fication. In offices, the overuse of multisocket unfused outlet 
adaptors can create overload problems (sometimes known 
as the Christmas tree effect). The more modern multiplugs 
are much safer as they lead to one fused plug and cannot 
be easily overloaded (see  Figure 12.5 ). Another cause of 
overloading is mechanical breakdown or wear of an electric 
motor and the driven machinery. Motors must be maintained 
in good condition with particular attention paid to bear-
ing surfaces. Fuses do not always provide total protection 

Figure 12.3          Keep 18       m clear on high-voltage lines.    

Figure 12.4          Over 25% of fi res are caused by electrical malfunction  .    
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if they are gases or dusts, then there is a great danger of 
fire and explosion, even if there is only a small discharge of 
static electricity. The control and prevention of static elec-
tricity is considered in more detail later. 

 The   use of electrical equipment in potentially flam-
mable atmospheres should be avoided as far as possible. 
However, there will be many cases where electrical equip-
ment must be used and, in these cases, the standards for 
the construction of the equipment should comply with 
the Equipment and Protective Systems Intended for Use 
in Potentially Explosive Atmospheres Regulations, known 
as ATEX. Details on the classification or zoning of areas is 
contained in the Dangerous Substances and Explosive 
Atmospheres Regulations and ACOPs  . 

 Before   electrical equipment is installed in any location 
where flammable vapours or gases may be present, the 
area must be zoned in accordance with the Dangerous 
Substances and Explosive Atmosphere Regulations, and 
records of the zoned areas must be marked on building 
drawings and revised when any zoned area is changed. 
The installation and maintenance of electrical equipment 
in potentially flammable atmospheres is a specialized task. 
It must only be undertaken by electricians or instrument 
mechanics who are trained to ATEX standards. 

 In   the case of a fire involving electrical equipment, the 
first action must be the isolation of the power supply so 
that the circuit is no longer live. This is achieved by switch-
ing off the power supply at the mains isolation switch or 
at another appropriate point in the system. Where it is not 
possible to switch off the current, the fire must be attacked 
in a way which will not cause additional danger.  The use of 
a non-conducting extinguishing medium, such as carbon 
dioxide or powder, is necessary. After extinguishing such 
a fire, careful watch should be kept for renewed outbreaks 
until the fault has been rectified. Re-ignition is a particu-
lar problem when carbon dioxide extinguishers are used, 
although less equipment may be damaged than is the case 
when powder is used. 

 Finally  , the chances of electrical fires occurring are con-
siderably reduced if the original installation was undertaken 
by competent electricians working to recognized stand-
ards, such as the Institution of Electrical Engineers ’  Code of 
Practice. It is also important to have a system of regular test-
ing and inspection in place so that any remedial maintenance 
can take place.  

    12.3.4       Electric arcing 

 A   person who is standing on earth too close to a high-
voltage conductor may suffer flash burns as a result of arc 

against the overloading of motors and, in some cases, severe 
heating may occur without the fuses being activated. 

 Loose   cable connections are one of the most com-
mon causes of overheating and may be readily detected (as 
well as overloaded cables) by a thermal imaging survey (a 
technique which indicates the presence of hot spots). The 
bunching of cables together can also cause excessive heat 
to be developed within the inner cable leading to a fire risk. 
This can happen with cable extension reels, which have only 
been partially unwound, used for high-energy appliances 
like an electric heater. 

 Ventilation   is necessary to maintain safe temperatures 
in most electrical equipment and overheating is liable to 
occur if ventilation is in any way obstructed or reduced. All 
electrical equipment must be kept free of any obstruc-
tions that restrict the free supply of air to the equipment 
and, in particular, to the ventilation apertures. 

 Most   electrical equipment either sparks in normal 
operation or is liable to spark under fault conditions. Some 
electrical appliances such as electric heaters, are specifically 
designed to produce high temperatures. These circum-
stances create fire and explosion hazards, which demand 
very careful assessment in locations where processes capa-
ble of producing flammable concentrations of gas or vapour 
are used, or where flammable liquids are stored. 

 It   is likely that many fires are caused by static electrical 
discharges. Static electricity can, in general, be eliminated 
by the careful design and selection of materials used in 
equipment and plant, and the materials used in products 
being manufactured. When it is impractical to avoid the 
generation of static electricity, a means of control must be 
devised. Where flammable materials are present, especially 

Figure 12.5          Modern multiplug.    
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formation. Such burns may be extensive and lower the 
resistance of the skin so that electric shock may add to the 
ill effects. Electric arc faults can cause temporary blindness 
by burning the retina of the eye and this may lead to addi-
tional secondary hazards. The quantity of electrical energy is 
as important as the size of the voltage since the voltage will 
determine the distance over which the arc will travel. The risk 
of arcing can be reduced by the insulation of live conductors. 

 Strong   electromagnetic fields induce surface charges on 
people. If these charges accumulate, skin sensation is affected 
and spark discharges to earth may cause localized pain or 
bruising. Whether prolonged exposure to strong fields has 
any other significant effects on health has not been proved. 
However, the action of an implanted cardiac pacemaker may 
be disturbed by the close proximity of its wearer to a pow-
erful electromagnetic field. The health effects of arcing and 
other non-ionizing radiation are covered in Chapter 15.  

    12.3.5       Static electricity 

 Static   electricity is produced by the build-up of electrons 
on weak electrical conductors or insulating materials. These 
materials may be gaseous, liquid or solid and may include 
flammable liquids, powders, plastic films and granules. 
Plastics have a high resistance that enables them to retain 
static charges for long periods of time. The generation of 
static may be caused by the rapid separation of highly insu-
lated materials by friction or by transfer from one highly 
charged material to another in an electric field by induction 
(see  Figure 12.6   ). 

 A   static electric shock, perhaps caused by closing a 
door with a metallic handle, can produce a voltage greater 
than 10       000       V. Since the current flows for a very short period 
of time, there is seldom any serious harm to an individual. 
However, discharges of static electricity may be sufficient 
to cause serious electric shock and are always a potential 
source of ignition when flammable liquid, dusts or pow-
ders are present.     This is a particular problem in the parts of 
the printing industry where solvent-based inks are used on 
high-speed web presses. Flour dust in a mill has also been 
ignited by static electricity. 

 Static   electricity may build up on both materials and 
people. When a charged person approaches flammable gases 
or vapours and a spark ignites the substance, the resulting 
explosion or fire often causes serious injury. In these situa-
tions, effective static control systems must be used. 

 Lightning   strikes are a natural form of static electricity 
and result in large amounts of electrical energy being dis-
sipated in a short time in a limited space with a varying 
degree of damage.    The current produced in the vast majority 
of strikes exceeds 3000       A over a short period of time. Before 
a strike, the electrical potential between the cloud and earth 
might be about 100 million volts and the energy released at 
its peak might be about 100 million watts per metre of strike. 

 The   need to provide lightning protection depends on 
a number of factors, which include: 

       the risk of a strike occurring;  
       the number of people likely to be affected;  
       the location of the structure and the nearness of 
other tall structures in the vicinity;  
       the type of construction, including the materials used;  
       the contents of the structure or building (including 
any flammable substances);  
       the value of the building and its contents.    

 Expert   advice will be required from a specialist com-
pany in lightning protection, especially when flammable 
substances are involved. Lightning strikes can also cause 
complete destruction and/or significant disruption of 
electronic equipment.  

    12.3.6       Portable electrical equipment 

 Portable   and transportable electrical equipment is 
defined by the Health and Safety Executive as  ‘ not part of 
a fixed installation but may be connected to a fixed instal-
lation by means of a flexible cable and either a socket 
and plug or a spur box or similar means’. It may be hand-
held or hand-operated while connected to the supply, or 
is intended or likely to be moved while connected to the 
supply. The auxiliary equipment, such as extension leads, 

➤
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Figure 12.6          Prevention of static discharge  –  container connected to 
earthed drum.    
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is at more than 50       V ac, then the electric shock that a per-
son may receive from such defective equipment is poten-
tially lethal. In adverse environmental conditions, such as 
humid or damp atmospheres, even lower voltages can be 
dangerous. Portable electrical equipment should not be 
used in flammable atmospheres if it can be avoided and 
it must also comply with any standard relevant to the par-
ticular environment. Air-operated equipment should also 
be used as an alternative whenever it is practiable. 

 Some   portable equipment requires substantial power 
to operate and may require voltages higher than those 
usually used for portable tools, so that the current is kept 
down to reasonable levels. In these cases, power leads 
with a separate earth conductor and earth screen must 
be used. Earth leakage relays and earth monitoring equip-
ment must also be used, together with substantial plugs 
and sockets designed for this type of system. 

 Electrical   equipment is safe when properly selected, 
used and maintained. It is important, however, that the envi-
ronmental conditions are always carefully considered. The 
hazards associated with portable appliances increase with 
the frequency of use and the harshness of the environment 
(construction sites are often particularly hazardous in this 

plugs and sockets, used with portable tools, is also clas-
sified as portable equipment. The term  ‘ portable ’  means 
both portable and transportable ( Figure 12.7   ). 

 Almost   25% of all reportable electrical accidents involve 
portable electrical equipment (known as portable appli-
ances). While most of these accidents were caused by elec-
tric shock, over 2000 fires each year are started by faulty 
cables used by portable appliances, caused by a lack of 
effective maintenance. Portable electrical tools often present 
a high risk of injury, which is frequently caused by the condi-
tions under which they are used. These conditions include 
the use of defective or unsuitable equipment and, indeed, 
the misuse of equipment. There must be a system to record 
the inspection, maintenance and repair of these tools. 

 Where   plugs and sockets are used for portable tools, 
sufficient sockets must be provided for all the equip-
ment and adaptors should not be used. Many accidents 
are caused by faulty flexible cables, extension leads, plugs 
and sockets, particularly when these items become damp 
or worn. Accidents often occur when contact is made with 
some part of the tool which has become live (probably at 
mains voltage), while the user is standing on, or in contact 
with, an earthed conducting surface. If the electricity supply 

(a)

(c)

(b)

Figure 12.7          Portable hand-held electric power tools.    
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respect). These factors must be considered when inspection, 
testing and maintenance procedures are being developed.  

    12.3.7       Secondary hazards 

 It   is important to note that there are other hazards associ-
ated with portable electrical appliances, such as abrasion 
and impact, noise and vibration. Trailing leads used for 
portable equipment and raised socket points offer serious 
trip hazards and both should be used with great care near 
pedestrian walkways. Power drives from electric motors 
should always be guarded against entanglement hazards. 

 Secondary   hazards are those additional hazards which 
present themselves as a result of an electrical hazard. It is very 
important that these hazards are considered during a risk 
assessment. An electric shock could lead to a fall from height 
if the shock occurred on a scaffold or it could lead to a colli-
sion with a vehicle if the victim collapsed on to a roadway. 

 Similarly  , an electrical fire could lead to all the associ-
ated fire hazards outlined in Chapter 13 (e.g. suffocation, 
burns and structural collapse) and electrical burns can 
easily lead to infections.   

     12.4       General control measures for 
electrical hazards 

 The   principal control measures for electrical hazards are con-
tained in the statutory precautionary requirements covered 
by the Electricity at Work Regulations, the main provisions 
of which are outlined in Chapter 17.    They are applicable 
to all electrical equipment and systems found at the work-
place and impose duties on employers, employees and the 
self-employed. 

 The   Regulations cover the following topics: 

       the design, construction and maintenance of electri-
cal systems, work activities and protective equipment;  
       the strength and capability of electrical equipment;  
       the protection of equipment against adverse and 
hazardous environments;  
       the insulation, protection and placing of electrical 
conductors;  
       the earthing of conductors and other suitable 
precautions;  
       the integrity of referenced conductors;  
       the suitability of joints and connections used in elec-
trical systems;  
       means for protection from excess current;  
       means for cutting off the supply and for isolation;  
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       the precautions to be taken for work on equipment 
made dead;  
       working on or near live conductors;  
       adequate working space, access and lighting;  
       the competence requirements for persons working 
on electrical equipment to prevent danger and injury.    

 Detailed   safety standards for designers and installers of 
electrical systems and equipment are given a code of prac-
tice, published by the Institute of Electrical Engineers, known 
as the IEE Wiring Regulations. While these Regulations 
are not legally binding, they are recognized as a code of 
good practice and widely used as an industry standard. 

 The   risk of injury and damage inherent in the use of 
electricity can only be controlled effectively by the intro-
duction of employee training, safe operating procedures 
(safe systems of work) and guidance to cover specific tasks. 

Training    is required at all levels of the organization 
ranging from simple on-the-job instruction to apprentice-
ship for electrical technicians and supervisory courses for 
experienced electrical engineers. First-aid training related 
to the need for cardiovascular resuscitation and treatment 
of electric burns should be available to all people working 
on electrical equipment and their supervisors. 

 A    management system  should be in place to ensure 
that the electrical systems are installed, operated and main-
tained in a safe manner. All managers should be responsible 
for the provision of adequate resources of people, material 
and advice to ensure that the safety of electrical systems 
under their control is satisfactory and that  safe systems of 
work  are in place for all electrical equipment. (Chapter 6 
gives more information on both safe systems of work and 
permits to work.) 

 For   small factories and office or shop premises where 
the system voltages are normally at mains voltage, it may be 
necessary for an external competent person to be available to 
offer the necessary advice. Managers must set up a high-
voltage permit-to-work system for all work at and above 600       V. 
The system should be appropriate to the extent of the elec-
trical system involved. Consideration should also be given to 
the introduction of a permit system for voltages under 600       V 
when appropriate and for all work on live conductors. 

 The   additional control measures that should be taken 
when working with electricity or using electrical equip-
ment are summarized by the following topics: 

       the selection of suitable equipment;  
       the use of protective systems;  
       inspection and maintenance strategies.    

 These   three groups of measures will be discussed in 
detail.  

➤
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    12.5.1        The advantages and limitations of 
protective systems 

 There   are several different types of protective system and 
technique that may be used to protect people, plant and 
premises from electrical hazards, some of which, for exam-
ple earthing, have already been considered earlier in this 
chapter. However, only the more common types of protec-
tion will be considered here. 

    Fuse 
 A   fuse will provide protection against faults and continu-
ous marginal current overloads. It is basically a thin strip 
of conducting wire which will melt when an excess of the 
rated current passes through it, thus breaking the circuit. 
A fuse rated at 13       A will melt when a current in excess of 
13       A passes through the fuse thus stopping the flow of cur-
rent. A  circuit breaker  throws a switch off when excess cur-
rent passes and is similar in action to a fuse (Figure 12.8). 
Protection against overload is provided by fuses which detect 
a continuous marginal excess flow of current and energy. This 
overcurrent protection is arranged to operate before dam-
age occurs, either to the supply system or to the load which 
may be a motor or heater. When providing protection against 
overload, consideration needs to be made as to whether trip-
ping the circuit could give rise to an even more dangerous 
situation, such as with fire-fighting equipment    . 

 The   prime objective of a fuse is to protect equipment 
or an installation from overheating and becoming a fire 
hazard. It is not an effective protection against electric 
shock due to the time that it takes to cut the current flow. 

     12.5       The selection and suitability of 
equipment 

 Many   factors which affect the selection of suitable electrical 
equipment, such as flammable, explosive and damp atmos-
pheres and adverse weather conditions, have already been 
considered. Other issues include high or low temperatures, 
dirty or corrosive processes or problems associated with 
vegetation or animals (e.g. tree roots touching and dis-
placing underground power cables, farm animals urinating 
near power supply lines and rats gnawing through cables). 
Temperature extremes will affect, for example, the lubrica-
tion of motor bearings and corrosive atmospheres can lead 
to the breakdown of insulating materials. The equipment 
selected must be suitable for the task demanded or either 
it will become overloaded or running costs will be too high. 

 The   equipment should be installed to a recognized 
standard and capable of being isolated in the event of an 
emergency. It is also important that the equipment is effec-
tively and safely earthed. Electric supply failures may affect 
process plant and equipment. These are certain to happen 
at some time and the design of the installation should be 
such that a safe shutdown can be achieved in the event of 
a total mains failure. This may require the use of a battery-
backed shutdown system or emergency standby electric 
generators (assuming that this is cost-effective). 

 Finally  , it is important to stress that electrical equipment 
must only be used within the rating performance given by 
the manufacturer and any accompanying instructions from 
the manufacturer or supplier must be carefully followed. 

(a) (b)

Figure 12.8          (a) Typical volt fuses. (b) Mini circuit breaker  .    
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 The   examination of fuses is a vital part of an inspec-
tion programme to ensure that the correct size or rating is 
fitted at all times.  

    Insulation 
 Insulation   is used to protect people from electric shock, 
the short circuiting of live conductors and the dangers 
associated with fire and explosions. Insulation is achieved 
by covering the conductor with an insulating material. 
Insulation is often accompanied by the enclosure of the 
live conductors so that they are out of reach to people. 
A breakdown in insulation can cause electric shock, fire, 
explosion or instrument damage.  

    Isolation 
 The   isolation of an electrical circuit involves more than 
 ‘ switching off ’  the current in that the circuit is made dead 
and cannot be accidentally re-energized. It, therefore, creates 
a barrier between the equipment and the electrical supply 
which only an authorized person should be able to remove. 
When it is intended to carry out work, such as mechanical 
maintenance or a cleaning operation on plant or machinery, 
isolation of electrical equipment will be required to ensure 
safety during the work process. Isolators should always be 
locked off when work is to be done on electrical equipment. 

 Before   earthing or working on an isolated circuit, checks 
must be made to ensure that the circuit is dead and that the 
isolation switch is  ‘ locked off ’  and clearly labelled [       Figure 
12.9(c) and 12.9(d) ].  

    Reduced low-voltage systems 
 When   the working conditions are relatively severe, either 
due to wet conditions or heavy and frequent usage of 
equipment, reduced voltage systems should be used. 

 All   portable tools used on construction sites, in vehicle 
washing stations or near swimming pools should oper-
ate on 110       V or less, preferably with a centre tapped to 
earth at 55       V.    This means that while the full 110       V are avail-
able to power the tool, only 55       V are available should the 
worker suffer an electric shock. At this level of voltage, 
the effect of any electric shock should not be severe. For 
lighting, even lower voltages can be used and are even 
safer. Another way to reduce the voltage is to use  battery 
(cordless) operated hand tools             .  

    Residual current devices 
 If   electrical equipment must operate at mains voltage, the 
best form of protection against electric shock is the Residual 
Current Device (RCD). RCDs, also known as earth leakage 
circuit breakers, monitor and compare the current flowing 

in the live and neutral conductors supplying the protected 
equipment. Such devices are very sensitive to differences of 
current between the live and neutral power lines and will 
cut the supply to the equipment in a very short period of 
time when a difference of only a few milliamperes occurs.
It is the speed of the reaction which offers the protection 
against electric shock. 

 RCDs   can be used to protect installations against fire, 
as they will interrupt the electrical supply before suffi-
cient energy to start a fire has accumulated. For protection 
against electric shock, the RCD must have a rated residual 
current of 30       mA or less and an operating time of 40 mil-
liseconds or less at a residual current of 250       mA. The pro-
tected equipment must be properly protected by insulation 
and enclosure in addition to the RCD. The RCD will not pre-
vent shock or limit the current resulting from an accidental 
contact, but it will ensure that the duration of the shock is 
limited to the time taken for the RCD to operate. The RCD 
has a test button which should be tested frequently to 
ensure that it is working properly [ Figure 12.9(b) ].  

    Double insulation 
 To   remove the need for earthing on some portable 
power tools, double insulation is used. Double insulation 
employs two independent layers of insulation over the 
live conductors, each layer alone being adequate to insu-
late the electrical equipment safely. As such tools are not 
protected by an earth, they must be inspected and main-
tained regularly and must be discarded if damaged. 

  The below figure    shows the symbol which is marked 
on double-insulated portable power tools.    

     12.6       Inspection and maintenance 
strategies 

    12.6.1       Maintenance strategies 

 Regulation   4(2) of the Electricity at Work Regulations 
requires that  ‘ as may be necessary to prevent danger, all 
systems shall be maintained so as to prevent so far as is 

     Double insulation sign  .    
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(b) 240 volt socket with RCD device built in.

(a) 110 volt transportable transformer from 240 volt supply.

(c) Lockable electrical cabinets. (d) Electrical cabinet with multihasp and lock off padlocks.

Figure 12.9          (a) Transformer, (b) RCD and (c) & (d) isolators.    
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reasonably practicable, such danger ’ . Regular maintenance 
is, therefore, required to ensure that a serious risk of injury 
or fire does not result from installed electrical equipment. 
Maintenance standards should be set as high as possi-
ble so that a more reliable and safe electrical system will 
result. Inspection and maintenance periods should be 
determined by reference to the recommendations of the 
manufacturer, consideration of the operating conditions 
and the environment in which equipment is located. The 
importance of equipment within the plant, from the plant 
safety and operational viewpoint, will also have a bearing 
on inspection and maintenance periods. The mechanical 
safety of driven machinery is vital and the electrical main-
tenance and isolation of the electrically powered drives is 
an essential part of that safety. 

 The   particular areas of interest for inspection and 
maintenance are: 

       the cleanliness of insulator and conductor surfaces;  
       the mechanical and electrical integrity of all joints 
and connections;  
       the integrity of mechanical mechanisms, such as 
switches and relays;  
       the calibration, condition and operation of all protec-
tion equipment, such as circuit breakers, RCDs and 
switches.    

 Safe   operating procedures for the isolation of plant and 
machinery during both electrical and mechanical mainte-
nance must be prepared and followed. All electrical isola-
tors must, wherever possible, be fitted with mechanisms 
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which can be locked in the  ‘ open/off ’  position and there 
must be a procedure to allow fuse withdrawal wherever 
isolators are not fitted. 

 Working   on live equipment with voltages in excess of 
110       V must not be permitted except where fault-finding or 
testing measurements cannot be done in any other way. 
Reasons such as the inconvenience of halting production 
are not acceptable. 

 Part   of the maintenance process should include an 
appropriate system of visual inspection. By concentrating 
on a simple, inexpensive system of looking for visible signs of 
damage or faults, many of the electrical risks can be control-
led, although more systematic testing may be necessary at a 
later stage. 

 All   fixed electrical installations should be inspected 
and tested periodically by a competent person, such as a 
member of the National Inspection Council for Electrical 
Installation Contracting (NICEIC).  

    12.6.2       Inspection strategies 

 Regular   inspection of electrical equipment is an essential 
component of any preventative maintenance programme 
and, therefore, regular inspection is required under 
Regulation 4(2) of the Electricity at Work Regulations, 
which has been quoted previously. Any strategy for the 
inspection of electrical equipment, particularly portable 
appliances, should involve the following considerations: 

       a means of identifying the equipment to be tested;  
       the number and type of appliances to be tested;  

➤
➤

(a) Reduced voltage normally 110 volts. (b) 240 volts mains with cut out.

Figure 12.10          (a) & (b) Multiplugs, extension lead and special plugs and sockets.    
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    12.7.2       Formal visual inspections and tests 

 There   should be a  formal visual inspection  routinely carried 
out on all portable electrical appliances. Faulty equipment 
should be taken out of service as soon as the damage is 
noticed. At this inspection the plug cover (if not moulded) 
should be removed to check that the correct fuse is included, 
but the equipment itself should not be taken apart. This 
work can normally be carried out by a trained person who 
has sufficient information and knowledge. 

 Some   faults, such as the loss of earth continuity due 
to wires breaking or loosening within the equipment, the 
breakdown of insulation and internal contamination (e.g. 
dust containing metal particles may cause short circuiting 
if it gets inside the tool) will not be spotted by visual 
inspections. To identify these problems, a programme of 
testing and inspection will be necessary. 

 This   formal  combined testing and inspection  should 
be carried out by a competent person when there is rea-
son to suspect the equipment may be faulty, damaged 
or contaminated, but this cannot be confirmed by visual 
inspection or after any repair, modification or similar work 
to the equipment, which could have affected its electrical 
safety. The competent person could be a person who has 
been specifically trained to carry out the testing of port-
able appliances using a simple  ‘ pass/fail ’  type of tester. 
When more sophisticated tests are required, a competent 

       the competence of those who will undertake the test-
ing (whether in-house or brought in);  
       the legal requirements for portable appliance testing 
(PAT) and other electrical equipment testing and the 
guidance available;  
       organizational duties of those with responsibilities for 
PAT and other electrical equipment testing;  
       test equipment selection and re-calibration;  
       the development of a recording, monitoring and 
review system;  
       the development of any training requirements result-
ing from the test programme.      

     12.7       Portable electrical appliances 
testing

 Portable   appliances should be subject to three levels of 
inspection  –  a user check, a formal visual inspection and a 
combined inspection and test. 

    12.7.1       User checks 

 When   any portable electrical hand tool, appliance, exten-
sion lead or similar item of equipment is taken into use, at 
least once each week or, in the case of heavy work, before 
each shift, the following visual check and associated 
questions should be asked: 

       Is there a recent PAT label attached to the equipment?  
       Are any bare wires visible?  
       Is the cable covering undamaged and free from cuts 
and abrasions (apart from light scuffing)?  
       Is the cable too long or too short? (Does it present a 
trip hazard?)  
       Is the plug in good condition (for example the cas-
ing is not cracked and the pins are not bent) (see 
 Figure 12.11   )?  
       Are there no taped or other non-standard joints in 
the cable?  
       Is the outer covering (sheath) of the cable gripped where 
it enters the plug or the equipment? (The coloured insu-
lation of the internal wires should not be visible.)  
       Is the outer case of the equipment undamaged or 
loose and are all screws in place?  
       Are there any overheating or burn marks on the plug, 
cable, sockets or the equipment?  
       Are the trip devices (RCDs) working effectively (by 
pressing the  ‘ test ’  button)?     
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Terminal screw

Earth wire
green/yellow

Live wire
brown

(formerly red)

Neutral wire
blue
(formerly black)

Cable grip should anchor
the cable covering (sheath).
not the internal wires

Terminals tight
Correctly wired
Minimum bare wire
Fuse in use

Cable (lead/flex)

Cable cover (sheath)

Cartridge fuse

Figure 12.11          UK standard 3-pin plug wiring.    
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person with the necessary technical electrical knowledge 
and experience would be needed. The inspection and test-
ing should normally include the following checks: 

       that the polarity is correct;  
       that the correct fuses are being used;  
       that all cables and cores are effectively terminated;  
       that the equipment is suitable for its environment.    

 Testing   need not be expensive in many low-risk premises 
like shops and offices, if an employee is trained to perform 
the tests and appropriate equipment is purchased.  

    12.7.3       Frequency of inspection and testing 

 The   frequency of inspection and testing should be based 
on a risk assessment which is related to the usage, type 
and operational environment of the equipment. The 
harsher the working environment is, the more frequent 
the period of inspection. Thus tools used on a con-
struction site should be tested much more frequently 
than a visual display unit which is never moved from 
a desk. Manufacturers or suppliers may recommend a 
suitable testing period.  Table 12.1    lists the suggested 
intervals for inspection and testing derived from HSE pub-
lications Maintaining Portable and Transportable Electrical 
Equipment  (HSG107 and INDG236 and 237). 

 It   is very important to stress that there is no  ‘ cor-
rect ’  interval for testing  –  it depends on the frequency of 
usage, type of equipment, and how and where it is used. 
A few years ago, a young trainee was badly scalded by a 
boiling kettle of water which exploded while in use. On 
investigation, an inspection report indicated that the ket-
tle had been checked by a competent person and passed 
just a few weeks before the accident. Further investiga-
tion showed that this kettle was the only method of boil-
ing water on the premises and was in use continuously for 
24 hours each day. It was therefore unsuitable for the pur-
pose and a plumbed-in continuous-use hot water heater 
would have been far more suitable.  

    12.7.4       Records of inspection and testing 

 Schedules   which give details of the inspection and main-
tenance periods and the respective programmes must be 
kept together with records of the inspection findings and 
the work done during maintenance. Records must include 
both individual items of equipment and a description of 
the complete system or section of the system. They should 
always be kept up-to-date and with an audit procedure 

➤
➤
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in place to monitor the records and any required actions. 
The records do not have to be paper based but could be 
stored electronically on a computer. It is good practice 
to label the piece of equipment with the date of the last 
combined test and inspection. 

 The   effectiveness of the equipment maintenance 
programme may be monitored and reviewed if a record 
of tests is kept. It can also be used as an inventory of port-
able appliances and help to regulate the use of unauthor-
ized appliances. The record will enable any adverse trends 
to be monitored and to check that suitable equipment 
has been selected. It may also give an indication as to 
whether the equipment is being used correctly.  

    12.7.5       Advantages and limitations of PAT 

 The   advantages of PAT include: 

       an earlier recognition of potentially serious equip-
ment faults, such as poor earthing, frayed and dam-
aged cables and cracked plugs;  
       discovery of incorrect or inappropriate electrical sup-
ply and/or equipment;  
       discovery of incorrect fuses being used;  
       a reduction in the number of electrical accidents;  
       monitoring the misuse of portable appliances;  
       equipment selection procedures checkable;  
       an increased awareness of the hazards associated 
with electricity;  
       a more regular maintenance regime should result.    

 The   limitations of PAT include: 

       some fixed equipment is tested too often leading to 
excessive costs;  
       some unauthorized portable equipment, such as per-
sonal kettles, are never tested as there is no record of 
them;  
       equipment may be misused or overused between 
tests due to a lack of understanding of the meaning 
of the test results;  
       all faults, including trivial ones, are included on the 
action list, so the list becomes very long and the more 
significant faults are forgotten or overlooked;  
       the level of competence of the tester can be too low;  
       the testing equipment has not been properly cali-
brated and/or checked before testing takes place.    

 Most   of the limitations may be addressed and the 
reduction in electrical accidents and injuries enables the 
advantages of PAT to greatly outweigh the limitations.   
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 Table 12.1          Suggested intervals for portable appliance inspection and testing  

   Type of 
business/equipment 

 User 
checks

 Formal visual 
inspection 

 Combined inspection 
and electrical tests 

   Equipment hire  Yes  Before issue and after 
return 

 Before issue 

   Construction  Yes  Before initial use and 
then every month 

 3 months 

   Industrial  Yes  Before initial use and 
then every 3 months 

 6 – 12 months 

   Hotels and offi ces, low-risk environments 

   Battery operated (less than 20       V)  No  No  No 

   Extra low voltage (less than 50       V ac), 
for example telephone equipment, 
low-voltage desk lights 

 No  No  No 

   Computers/photocopiers/fax 
machines

 No  Yes 
 2 – 4 years 

 No if double insulated, 
otherwise up to 5 years 

   Double-insulated equipment: not 
hand-held. Moved occasionally, for 
example fans, table lamps, slide 
projectors 

 No  Yes 
 2 – 4 years 

 No 

   Double-insulated equipment: 
hand-held, for example some fl oor 
cleaners, some kitchen equipment 
and irons 

 Yes  Yes 
 6 months  –  1 year 

 Yes 

 1 – 2 years 

   Earthed equipment (class 1): for 
example electric kettles, some fl oor 
cleaners, portable electric heaters 

 Yes  Yes 
 6 months  –  1 year 

   Cables (leads) and plug connected 
to above. Extension leads (mains 
voltage) 

 Yes  Yes 
 6 months  –  4 years 
depending on the 
type of equipment it is 
connected to 

 Yes 
 1 – 5 years depending on 
the type of equipment it 
is connected to 

Source: Derived from HSE. Note : Operational experience may demonstrate that the above intervals can be reviewed.  
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     12.8       Sources of reference 

 Electricity   at Work  –  Safe Working Practices HSG85, HSE 
Books 2003 ISBN 978 0 7176 2164 4. 

 Maintaining   Portable and Transportable Electrical 
Equipment HSG107, HSE Books 2004 ISBN 978 0 7176 
2805 6. 

            Relevant statutory provisions 
 The   Electricity at Work Regulations 1989. 
 The   Health and Safety (First-Aid) Regulations 1981.    

     12.9       Practice NEBOSH questions for 
Chapter 12 

1.     In relation to electrical safety,  explain  the meaning of 
the following terms: 

                              (i)      ‘ isolation ’   
(ii)      ‘ earthing ’   
(iii)      ‘ reduced low voltage ’   
(iv)      ‘ overcurrent protection ’ .        

2.   (i)     With reference to an electric circuit, state the rela-
tionship between voltage, current and resistance.  
(ii)      Outline  the factors that could affect the severity 
of injury from an electric shock received from a defec-
tive hand-held tool.     

3.   (i)      Outline  the dangers associated with electricity.  
(ii)      Outline  the emergency action to take if a person 
suffers a severe electric shock.     

4.   (i)      Outline  the effects on the human body from a 
severe electric shock.  
(ii)      Describe  how earthing can reduce the risk of 
receiving an electric shock.  
(iii)      Outline FOUR  factors that may affect the severity 
of injury from contact with electricity.     

5.     In relation to the use of electrical cables and plugs in 
the workplace: 
                            (i)      identify FOUR  examples of faults and bad prac-
tices that could contribute to electrical accidents  
    (ii)      outline  the corresponding precautions that should 
be taken for  EACH  of the examples identified in (i).        

6.   Outline  a range of checks that should be made to 
ensure electrical safety in an office environment.  

7.   Outline  practical measures to reduce the risk of injury 
from electricity when using portable electric tools.  

8.     When using a portable electrical grinder to cut a sup-
port beam at height, the operator accidentally makes 
direct contact with the supply cable. 
(i)      Identify FOUR  possible outcomes associated 
with this action.  
(ii)      Identify FOUR  protective devices/systems that 
could minimize the risk to the operator in these 
circumstances.     

9.     A joiner has received an electric shock from a hand-
held 230       V drill while fitting floorboards to an upstairs 
room of a new property. The drill is 5 years old but 
has not been tested during this time. The injury to the 
joiner was fortunately not serious. 
(i)      Identify  the factors that may have limited the 
severity of injury on this occasion.  
(ii)      Outline  the physical effects on the body that 
such contact with electricity could have caused under 
different circumstances.  
    (iii)      Outline  ways of minimizing the risk of serious injury 
from electricity when using a portable electric drill.  
(iv)      Describe  the types of inspection and/or test to 
which the drill should have been subjected, identify-
ing the particular features that should be checked for 
EACH  type and the factors that might affect the fre-
quencies required.       

10.   Outline  measures that should be taken to minimize 
the risk of fire from electrical equipment.  

11.   List  the items that should be included on a checklist 
for the routine visual inspection of portable electrical 
appliances.  

12.     Giving a suitable example in  EACH  case,  identify  par-
ticular conditions of a working environment that may 
increase the risks from the use of portable electrical 
equipment.  

13.     With respect to the use of portable electrical appli-
ances in the workplace,  identify EIGHT  examples of 
faults and bad practices that could contribute to elec-
trical accidents.  

14.                       (i)      Outline  the  THREE  levels of inspection that 
should be included in a maintenance and inspection 
strategy for portable electrical appliances.  
(ii)      Identify  the reasons for keeping centralized 
records of the results of portable appliance testing 
within an organization.             
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  13                          Fire hazards and 
control   

 After   reading this chapter you   should be able to: 

1.     identify fi re hazards and evaluate main fi re risks in 
a workplace  

    2.     explain the basic principles of fi re prevention and 
the prevention of fi re spread in buildings  

    3.     identify the appropriate fi re alarm system and fi re-
fi ghting equipment for a simple workplace  

4.     outline the requirements for an adequate and 
properly maintained means of escape for a simple 
workplace  

    5.     outline the factors which should be considered when 
implementing a successful evacuation of a workplace 
in the event of a fi re.    

     13.1       Introduction 

 This   chapter covers fi re prevention in the workplace and 
how to ensure that people are properly protected if fi re 
does occur. Each year UK fi re and rescue services attend 
over 35       000 fi res at work in which about 30 people are 
killed and over 2500 are injured. Fire and explosions at 
work account for about 2% of the major injuries reported 
under Reporting of Injuries, Diseases and Dangerous 
Occurrences Regulations (RIDDOR 1995) ( Figure 13.1   ). 

 The   fi nancial costs associated with serious fi res are very 
high including, in many cases (believed to be over 40%), the 
failure to start up business again. Never underestimate the 
potential of any fi re. What may appear to be a small fi re in 

a waste bin, if not dealt with, can quickly spread through a 
building or a structure. The Bradford City Football ground in 
1985 or King’s Cross Underground station in 1987 are exam-
ples of where small fi res quickly became raging infernos, 
resulting in many deaths and serious injuries. The Buncefi eld 
fuel storage depot fi re in December 2005 is a further recent 
example of the destruction which a large fi re and explosion 
can cause. 

 Since   the introduction of the Fire Services Act of 1947, 
the fi re authorities have had the responsibility for fi ghting 
fi res in all types of premises. In 1971, the Fire Precautions 
Act gave the fi re authorities control over certain fi re proce-
dures, means of escape and basic fi re protection equipment 
through the drawing up and issuing of Fire Certifi cates in 
certain categories of building. The Fire Certifi cation was 
mainly introduced to combat a number of serious industrial 

Figure 13.1          Fire is still a major risk in many workplaces.    
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     13.2       The Regulatory Reform (Fire 
Safety) Order (RRFSO)  –  
requirements 

    13.2.1       Outline of RRFSO 

Part   1 General   –  The RRFSO applies to all non-domestic 
premises other than those listed in Article 6. The main duty-
holder is the  ‘ responsible person ’  in relation to the premises, 
defi ned in Article 3. The duties on the responsible person 
are extended to any person who has, to any extent, control 
of the premises to the extent of their control (Article 5). 

Part   2  imposes duties on the responsible person in 
relation to fi re safety in premises. 

Part   3  provides for enforcement. 
Part   4  provides for offences and appeals. 
Part   5  provides for miscellaneous matters including 

fi re-fi ghters ’  switches for luminous tube signs, maintenance 
measures provided to ensure the safety of fi re-fi ghters, civil 
liability for breach of statutory duty by an employer, special 
requirements for licensed premises and consultation by 
other authorities. 

Schedule   1  sets out the matters to be taken into 
account in carrying out a risk assessment (Parts 1 and 2), 
the general principles to be applied in implementing fi re 
safety measures (Part 3) and the special measures to be 
taken in relation to dangerous substances (Part 4). 

 The   Order is mainly enforced by the fi re and rescue 
authorities.  

    13.2.2       PART 1 General 

    Meanings 
 The   Order defi nes a responsible person as the person who 
is in control of the premises  –  this may be the owner or 
somebody else. 

 The   meaning of general fi re precautions is set out in 
the Order, which covers: 

       reduction of fi re risks and fi re spread;  
       means of escape;  
       keeping means of escape available for use;  
       fi re-fi ghting;  
       fi re detection and fi re warning;  
       action to be taken in the event of fi re;  
       instruction and training of employees.    

 But   they do not cover  process-related fi re precau-
tions.  These include the use of plant or machinery or the 
use or storage of any dangerous substances. Process-related 

➤
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fi res that had occurred, with a needless loss of life, where 
simple well-planned protection would have allowed people 
to escape unhurt. 

 Following   a Government review in the 1990s, the 
Fire Precautions (Workplace) Regulations 1999 came into 
force in December of that year. These Regulations were 
made under the Health and Safety at Work (HSW) Act. 
They were amended in 1999 so as to apply to a wider 
range of premises including those already subject to the 
Fire Precautions Act 1971. In many ways these Regulations 
established the principles of fi re risk assessment which 
would underpin a reformed legislative framework for 
fi re safety. There remained a difference of opinion within 
Government, as to the right home for fi re legislation. The 
Home Offi ce believed that process fi re issues should remain 
with the HSW Act, while general fi re safety should have a 
different legislative vehicle. 

 In   2000 the Fire Safety Advisory Board was estab-
lished to reform the fi re legislation to simplify, rationalize 
and consolidate existing legislation. It would provide for a 
risk-based approach to fi re safety allowing more effi cient, 
effective enforcement by the fi re and rescue service and 
other enforcing authorities. 

 The   Regulatory Reform (Fire Safety) Order 2005 (RRFSO) 
SI No 2005 1541 was made on 7 June 2005. The Order came 
into force on the delayed date of 1 October 2006. A sum-
mary of the Order has been included in Chapter 17. The Fire 
Precautions Act 1971 was repealed and the Fire Precautions 
(Workplace) Regulations 1997 were revoked by the Order. 
Since the CDM 2007 Regulations were approved, the 
RRFSO has been amended, as the fi re sections within the 
Construction (Health, Safety and Welfare) Regulations 1997 
(now revoked) have been transferred to the CDM 2007. 

 The   RRFSO reforms the law relating to fi re safety in non-
domestic premises. The main emphasis of the changes is to 
move towards fi re prevention. Fire Certifi cates under the Fire 
Precautions Act 1971 are abolished by the Order and cease 
to have legal status. The RRFSO replaces fi re certifi cation 
with a general duty to ensure, so far as is reasonably practi-
cable, the safety of employees. 

 There   is a duty to carry out fi re risk assessments 
that should consider the safety of both employees and 
non-employees. 

 The   Order imposes a number of specifi c duties in 
relation to the fi re precautions to be taken. The Order pro-
vides for the enforcement of the Order, appeals, offences 
and connected matters. The Order also gives effect in 
England and Wales to parts of a number of EC Directives 
including the Framework, Workplace, Chemical Agents 
and Explosive Atmospheres Directives.  
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fi re precautions still come under either the Health and 
Safety Executive (HSE) or local authority, and are covered by 
the general duties imposed by the HSW Act 1974 or other 
specifi c Regulations like the Dangerous Substances and 
Explosive Atmosphere Regulations (DSEAR).  

    Duties 
 Duties   are placed on a  ‘ responsible person ’  who is: 

       the employer in a workplace, to the extent they have 
control;  
       any other person who has control of the premises; or  
       the owner of the premises.    

 The   obligations of a particular responsible person 
relate to matters within their control. It is therefore advisa-
ble that arrangements between responsible persons, where 
there may be more than one (such as contracts or tenancy 
agreements) should clarify the division of responsibilities.  

    Premises covered 
 The   RRFSO does not cover domestic premises, offshore 
installations, a ship (normal shipboard activities under a 
master), remote fi elds, woods or other land forming part 
of an agricultural or forestry operation (it does cover the 
buildings), means of transport, a mine (it does cover the 
buildings at the surface) and a borehole site. 

 Other   alternative provisions cover premises such as 
sports grounds.   

    13.2.3       PART 2 Fire Safety Duties 

 The   responsible person must take appropriate general fi re 
precautions to protect both employees and persons who 
are not employees to ensure that the premises are safe. 
Details are given in Chapter 17. 

    Risk assessment and arrangements 
 The   responsible person must: 

       make a ‘suitable and suffi cient’ risk assessment to 
identify the general fi re precautions required (usually 
known as a fi re risk assessment) 
●      if a dangerous substance is or is liable to be 

present, this assessment must include the special 
provisions of Part 1 of Schedule 1 to the Order;     

       review the risk assessment regularly or when there 
have been signifi cant changes;  
       with regard to young persons, take into account Part 
2 of Schedule 1;  

➤
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       record the signifi cant fi ndings where fi ve or more 
people are employed or where there is a license or 
where Alterations Notice in place for the premises;  
       apply the principles of prevention Part 3 of Schedule 1;  
       set out appropriate fi re safety arrangements for plan-
ning, organization, control, monitoring and review;  
       eliminate or reduce risks from dangerous substances 
in accordance with Part 4 of Schedule 1.     

    Fire-fi ghting and fi re detection 
 The   responsible person must ensure that the premises are 
provided with appropriate: 

       fi re-fi ghting equipment (FFE);  
       fi re detectors and alarms;  
       measures for fi re-fi ghting which are adapted to the 
size and type of undertaking;  
       trained and equipped competent persons to imple-
ment fi re-fi ghting measures;  
       contacts with external emergency services, particu-
larly as regards fi re-fi ghting, rescue work, fi rst-aid and 
emergency medical care.     

    Emergency routes, exits and emergency 
procedures 
 The   responsible person must ensure that routes to emer-
gency exits and the exits themselves are kept clear and 
ready for use. See Chapter 17 for specifi c requirements for 
means of escape. 

 The   responsible person must establish suitable and 
appropriate emergency procedures and appoint a suffi cient 
number of competent persons to implement the proce-
dures. This includes arrangements for undertaking fi re drills 
and the provision of information and action regarding expo-
sure to serious, imminent and unavoidable dangers. Where 
dangerous substances are used and/or stored, additional 
emergency measures covering the hazards must be set up. 
There should be appropriate visual or audible warnings and 
other communications systems to effect a prompt and safe 
exit from the endangered area. 

 Where   necessary to protect persons ’  safety, all 
premises and facilities must be properly maintained and 
subject to a suitable system of maintenance.  

    Safety assistance 
 The   responsible person must appoint (except in the case 
of the self-employed or partnerships where a person has 
the competence themselves) one or more people to assist 
in undertaking the preventative and protective measures. 
Competent persons must be given the time and means 
to fulfi l their responsibilities. Competent persons must 
be kept informed of anything relevant to their role and 

➤
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These include the power to enter premises, make enquir-
ies, require information, require facilities and assistance, 
take samples, require an article or substance to be disman-
tled or subjected to a process or test and the power to issue 
Enforcement Notices. 

 In   addition to fi re safety legislation, health and safety at 
work legislation also covers the elimination or minimization 
of fi re risks. As well as the particular and main general duties 
under the HSW Act, fi re risks are covered by specifi c rules, 
such as for dangerous substances and explosive atmos-
pheres, work equipment, electricity and other hazards. Thus, 
environmental health offi cers or HSE inspectors may enforce 
health and safety standards for the assessment and removal 
or control of process-related fi re risks, where it is necessary, 
for the protection of workers and others.  

    Alterations and Enforcement Notices 
 Enforcing   authorities can issue (see Chapter 17 for details): 

Alterations   Notices   –  where the premises constitute 
a serious risk to people either due to the features of the 
premises, or hazards present on the premises. The Notices 
require the responsible person to notify changes and may 
require them to record the signifi cant fi ndings of the risk 
assessment and safety arrangements and to supply a copy 
of the risk assessment before making changes. 

Enforcement   Notices   –  where there is a failure to 
comply with the requirements of the RRFSO. The Notice 
must specify the provisions concerned and MAY include 
directions on remedial action. 

Prohibition   Notices   –  where the risks are so serious that 
the use of the premises should be prohibited or restricted. 
The Notice MAY include directions on remedial action.   

    13.2.5       PART 4 Offences 

 Cases   can be tried on summary conviction in a magis-
trates court or on indictment in the Crown Court. The 
responsible person can be liable: 

       on summary conviction to a fi ne not exceeding the 
statutory maximum;  
       on indictment to an unlimited fi ne and/or imprison-
ment for up to 2 years for failure to comply with fi re 
safety duties where there is a risk of death or serious 
injury and for failure to comply with an Alterations, 
Enforcement or Prohibition Notice.    

 Any   person who fails to comply with their duties under 
the Order as regards fi re risks can be prosecuted alongside 
or instead of a responsible person. Fines are limited to the 
statutory maximum (or levels 3 or 5 on the standard scale) on 
summary conviction but on indictment, the fi ne is unlimited.   

➤
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have access to information on any dangerous substances 
present on the premises.  

    Provision of information 
 The   responsible person must provide: 

       their own employees; and  
       the employer of any employees of an outside 
undertaking    

 with   comprehensible and relevant information on the 
risks, precautions taken, persons appointed for fi re-
 fi ghting and fi re drills, and appointment of competent 
persons. Additional information is also required for dan-
gerous substances used and/or stored on the premises. 

 Before   a child (16 – 18 years old) is employed, infor-
mation on special risks to children must be given to the 
child’s parent or guardian.  

    Capabilities, training and cooperation 
 The   responsible person must ensure that adequate train-
ing is provided when people are fi rst employed or exposed 
to new or increased risks. This may occur with new equip-
ment, changes of responsibilities, new technologies, new 
systems of work and new substances used. The training has 
to be done in working hours and repeated periodically as 
appropriate. 

 Where   two or more responsible persons share duties 
or premises, they are required to coordinate their activity 
and co-operate with each other, including keeping each 
other informed of risks.  

    Duties of employees 
 These   are covered in Chapter 17 and are similar to require-
ments under the HSW Act. Employees must take care of 
themselves and other relevant persons. They must co-
operate with the employer and inform them of any situ-
ation which they would reasonably consider to present 
a serious and immediate danger, or a shortcoming in the 
protection arrangements.   

    13.2.4       PART 3 Enforcement 

    Enforcing authorities 
 The   fi re and rescue authority in the area local to the 
premises is normally the enforcing authority. However, in 
stand-alone construction sites, premises which require a 
Nuclear license, and where a ship is under repair, the HSE 
is the enforcing authority, except for the general means of 
escape and fi re emergency procedures under CDM 2007. 

 Fire   and Rescue Authorities offi cers appointed under 
the RRFSO have similar powers to those under the HSW Act. 

➤
➤



Fire hazards and control

259

     13.3       Construction Design and 
Management Regulations 2007 

 Details   of CDM 2007 are given in Chapter 17. Regulation 
46 makes the Fire and Rescue authority responsible for 
the non-process fi re-related sections of CDM 2007 on 
construction sites where other people are working within 
or as part of the site  –  for example, the work is being done 
in an occupied factory or offi ce building. 

 The   Regulations concerned are as follows. 

(a) Regulation 39: Emergency procedures 
 In   so far as they concern fi re emergency procedures and 
involve suitable procedures for evacuation, familiarization 
of workers and testing the arrangements. 

(b) Regulation 40: Emergency routes and exits 
 In   so far as they concern fi re emergency routes and exits 
and involve the following: 

       a suffi cient number of emergency routes and exits;  
       must lead directly as possible to an identifi ed safe place;  
       must be kept clear and free of obstruction;  
       provided with emergency lights as necessary;  
       suitably signed.. 

(c)    Regulation 41: Fire detection and fi re-fi ghting 
 This involves the following:  

       suitably located fi re fi ghting equipment (FFE);  
       suitably located fi re detection and alarm systems;  
       proper maintenance, examination and testing;  
       ease of access unless automatically activated;  
       training for every person on the construction site in 
the operation of fi re equipment that they are likely to 
use;  
       where there is a particular risk of fi re, people being 
instructed before starting the work;  
       equipment suitably signed.    

 See    Table 13.1    for the various enforcement authorities 
and their responsibilities   on construction sites.  

     13.4       Basic principles of fi re 

    13.4.1       Fire triangle 

 Fire   cannot take place unless three things are present. 
These are shown in  Figure 13.2   . 
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 The   absence of any one of these elements will prevent 
a fi re from starting. Prevention depends on avoiding these 
three coming together. Fire extinguishing depends on 
removing one of the elements from an existing fi re, and is 
particularly diffi cult if an oxidizing substance is present. 

 Once   a fi re starts, it can spread very quickly from fuel 
to fuel as the heat increases.  

    13.4.2       Sources of ignition 

 Workplaces   have numerous sources of ignition, some 
of which are obvious but others may be hidden inside 
machinery. Most of the sources may cause an accidental 
fi re from sources inside but, in the case of arson (about 
13% of industrial fi res), the source of ignition may be 
brought from outside the workplace and will be deliber-
ately used. The following are potential sources of ignition 
in the typical workplace: 

Naked fl ames   –  from smoking materials, cook-
ing appliances, heating appliances and process 
equipment.  
External sparks   –  from grinding metals, welding, 
impact tools, electrical switch gear.  
Internal sparking   –  from electrical equipment (faulty 
and normal), machinery, lighting.  
Hot surfaces   –  from lighting, cooking, heating appli-
ances, process equipment, poorly ventilated equip-
ment, faulty and/or badly lubricated equipment, hot 
bearings and drive belts.  
        Static electricity   –  causing signifi cant high- voltage 
sparks from the separation of materials such as unwind-
ing plastic, pouring highly fl ammable liquids, walking 
across insulated fl oors or removing synthetic overalls.     
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Flammable gases,
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Ignition source
Hot surfaces
Electrical equipment
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Naked flame

Oxygen
From the air
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Figure 13.2          Fire triangle.    
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 Table 13.1          Enforcement in respect of fi re on construction sites      

   Type of premises fi re issue  Fire and Rescue 
Authorities 
Under RRFSO 
and CDM 2007 

 HSE under 
HSW Act, 
CDM 2007 
and RRFSO 

 Local Authorities, 
Inspectors under 
HSW Act, and 
RRFSO

 Defence 
fi re service 

 A fi re inspector or 
person appointed 
by the Secretary of 
State

   Fire emergency 
procedures; escape 
routes and exits; 
fi re detection and 
fi re fi ghting; and 
training issues on: 

 Stand-alone 
construction site ✓

 Construction site 
where there are 
other activities (e.g. 
an occupied factory 
or offi ce) 

✓

   Process fi re and 
explosion risks, 
where there are, 
for example, tar 
boilers/dangerous 
substances on: 

 Stand-alone sites ✓ ✓
        

 Sites where there are 
other activities (e.g. 
an occupied factory 
or offi ce) 

   Licensed nuclear sites and ships under 
construction or repair ✓

      

   Defence and Crown armed forces premises 
other than a ship 

      
✓    ✓

   Sports grounds and Sports stands     ✓     

   Crown premises except nuclear; UK 
Atomic Energy premises except nuclear 

        
✓

    13.4.3       Sources of fuel 

 If   it will burn it can be fuel for a fi re. The things which will burn 
easily are the most likely to be the initial fuel, which then 
burns quickly and spreads the fi re to other fuels. The most 
common things that will burn in a typical workplace are:

Solids   –  these include, wood, paper, cardboard, wrap-
ping materials, plastics, rubber, foam (e.g. polystyrene tiles 
and furniture upholstery), textiles (e.g. furnishings and 
clothing), wall paper, hardboard and chipboard used as 
building materials, waste materials (e.g. wood shavings, 
dust, paper), hair.
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Liquids   –  these include, paint, varnish, thinners, adhe-
sives, petrol, white spirit, methylated spirits, paraffi n, tolu-
ene, acetone and other chemicals. Most fl ammable liquids 
give off vapours which are heavier than air so they will 
fall to the lowest levels. A fl ash fl ame or an explosion can 
occur if the vapour catches fi re in the correct concentra-
tions of vapour and air.

           Gases     –  fl ammable gases include LPG (liquefi ed petro-
leum gas in cylinders, usually butane or propane), acetylene 
(used for welding) and hydrogen. An explosion can occur if 
the air/gas mixture is within the explosive range.  

    13.4.4       Oxygen 

 Oxygen   is of course provided by the air all around but this 
can be enhanced by wind, or by natural or powered ven-
tilation systems which will provide additional oxygen to 
continue burning. 

 Cylinders   providing oxygen for medical purposes or weld-
ing can also provide an additional very rich source of oxygen.

          In   addition, some chemicals such as nitrates, chlorates, 
chromates and peroxides can release oxygen as they burn 
and therefore need no external source of air.   

     13.5       Methods of extinction 

 There   are four main methods of extinguishing fi res, which 
are explained as follows: 

Cooling   –  reducing the ignition temperature by tak-
ing the heat out of the fi re  –  using water to limit or 
reduce the temperature.  

➤

        Smothering   –  limiting the oxygen available by smoth-
ering and preventing the mixture of oxygen and fl am-
mable vapour  –  by the use of foam or a fi re blanket.  
Starving   –  limiting the fuel supply  –  by removing the 
source of fuel by switching off electrical power, isolat-
ing the fl ow of fl ammable liquids or removing wood 
and textiles, etc.  
Chemical reaction   –  by interrupting the chain of 
combustion and combining the hydrogen atoms with 
chlorine atoms in the hydrocarbon chain, for exam-
ple with Halon extinguishers. (Halons have generally 
been withdrawn because of their detrimental effect 
on the environment, as ozone depleting agents.)     

     13.6       Classifi cation of fi re 

 Fires   are classifi ed in accordance with British Standard  EN
2:1992 Classifi cation of Fires.  However for all practical pur-
poses there are FIVE main classes of fi re  –  A, B, C, D and F, 
plus fi res involving electrical equipment. BS 7937:2000  The 
Specifi cation of Portable Fire Extinguishers for Use on Cooking 
Oil Fires  introduced the new class F. The categories based 
on fuel and the means of extinguishing are as follows: 

Class A   –  Fires which involve solid materials such as wood, 
paper, cardboard, textiles, furniture and plastics where 
there are normally glowing embers during combustion. 
Such fi res are extinguished by cooling, which is achieved 
using water.  
     Class B   –  Fires which involve liquids or liquefi ed solids such 
as paints, oils or fats. These can be further subdivided into: 

Class B1   –  fi res which involve liquids that are soluble 
in water such as methanol. They can be extinguished 
by carbon dioxide, dry powder, water spray, light 
water and vaporizing liquids  
Class B2   –  fi res which involve liquids not soluble 
in water, such as petrol and oil. They can be extin-
guished by using foam, carbon dioxide, dry powder, 
light water and vaporizing liquid.     

Class C   –  Fires which involve gases such as natural gas, or 
liquefi ed gases such as butane or propane. They can be 
extinguished using foam or dry powder in conjunction 
with water to cool any containers involved or nearby.  
Class D   –  Fires which involve metals such as aluminium 
or magnesium. Special dry powder extinguishers are 
required to extinguish these fi res, which may contain 
powdered graphite or talc.  
Class F   –  Fires which involve high-temperature cooking 
oils or fats in large catering establishments or restaurants.    

➤

➤
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upwards at suffi cient intensity to ignite combustible materi-
als in the path of the very hot products of combustion and 
fl ames. This is particularly important inside buildings or other 
structures where the shape may effectively form a chimney 
for the fi re.  

    13.7.2       Conduction 

 This   is the transmission of heat through a material with 
suffi cient intensity to melt or destroy the material and 
ignite combustible materials which come into contact or 
close to a hot section. Metals like copper, steel and alumin-
ium are very effective or good conductors of heat. Other 
materials like concrete, brickwork and insulation materials 
are very ineffective or poor conductors of heat. 

 Poor   conductors or good insulators are used in fi re 
protection arrangements. When a poor conductor is also 
incombustible, it is ideal for fi re protection. Care is neces-
sary to ensure that there are no other issues, such as health 
risks, with these materials. Asbestos is a very poor conductor 
of heat and is incombustible. However, very severe health 
effects, which now outweighs its value as a fi re protection 
material and it is banned in the United Kingdom. Although 
still found in many buildings where it was used extensively 

Electrical   fi res   –  Fires involving electrical equipment 
or circuitry do not constitute a fi re class on their own, as 
electricity is a source of ignition that will feed a fi re until 
switched off or isolated. But there are some pieces of equip-
ment that can store, within capacitors, lethal voltages even 
when isolated. Extinguishers specifi cally designed for elec-
trical use like carbon dioxide or dry powder units should 
always be used for this type of fi re hazard. 

 Fire   extinguishers are usually designed to tackle one 
or more classes of fi re. This is discussed in 13.14  .  

     13.7       Principles of heat transmission 
and fi re spread 

 Fire   transmits heat in several ways, which needs to be 
understood in order to prevent, plan escape from, and 
fi ght fi res. Heat can be transmitted by convection, conduc-
tion, radiation and direct burning ( Figure 13.3   ). 

    13.7.1       Convection 

 Hot   air becomes less dense and rises drawing in cold new 
air to fuel the fi re with more oxygen. The heat is transmitted 

Conduction

Convection

Radiation

Decomposition
and/or

vaporization

Heated air rises

Figure 13.3          Principles of heat transmission.    
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for fi re protection, it now has to be managed under the 
Control of Asbestos Regulations 2006.  

    13.7.3       Radiation 

 Often   in a fi re, the direct transmission of heat through the 
emission of heat waves from a surface can be so intense 
that adjacent materials are heated suffi ciently to ignite. 
A metal surface glowing red-hot would be typical of a 
severe radiation hazard in a fi re.  

    13.7.4       Direct burning 

 This   is the effect of combustible materials catching fi re 
through direct contact with fl ames which causes fi re to 
spread, in the same way that lighting an open fi re, with a 
range of readily combustible fuels, results in its spread 
within a grate.  

    13.7.5       Fire and Smoke spread in buildings 

 Where   fi re is not contained and people can move away to 
a safe location, there is little immediate risk to those peo-
ple. However, where fi re is confi ned inside buildings the 
fi re behaves differently ( Figure 13.4   ). 

 The   smoke rising from the fi re gets trapped inside the 
space by the immediate ceiling, then spreads horizontally 

across the space deepening all the time until the entire 
space is fi lled. The smoke will also pass through any holes 
or gaps in the walls, ceiling or fl oor and get into other 
parts of the building. It moves rapidly up staircases or lift 
wells and into any areas that are left open, or rooms which 
have open doors connecting to the staircase corridors. 
The heat from the building gets trapped inside, raising the 
temperature very rapidly. The toxic smoke and gases are 
an added danger to people inside the building, who must 
be able to escape quickly to a safe location.   

     13.8       Common causes of fi re and 
consequences 

    13.8.1       Causes 

 The   Home Offi ce statistics show that the causes of fi res in 
buildings, excluding dwellings, in 2005 was as shown in 
 Figure 13.5   . The total was 35       300, 6% less than the previ-
ous year. This follows a 10% fall between 2003 and 2004 
and follows the general trend downwards since 1995. 

Figure 13.4          Fire and smoke spread in buildings.    
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       Building damage  –  can be very signifi cant, particu-
larly if the building materials have poor resistance to 
fi re and there is little or no built-in fi re protection.  
       Flora and fauna damage  –  can be signifi cant, particu-
larly in a hot draught or forest fi re.  
       Loss of business and jobs  –  it is estimated that about 
40% of businesses do not start up again after a sig-
nifi cant fi re. Many are under- or not insured and small 
companies often cannot afford the time and expense 
of setting up again when they probably still have old 
debts to service.  
     Transport disruption  –  rail routes, roads and even air-
ports are sometimes closed because of a serious fi re. 
The worst case was of course 11 September 2001 in the 
USA when airports around the world were disrupted.  
       Environmental damage from the fi re and/or fi ghting 
the fi re  –  fi re-fi ghting water,   the products of combus-
tion and exploding building materials, such as asbes-
tos cement roofs, can contaminate signifi cant areas 
around the fi re site.      

     13.9       Fire risk assessment 

    13.9.1       General 

 Fire   risk assessments are now under the RRFSO and not 
under that Management of Health and Safety at Work 
Regulations 1999. 

 A   fi re risk assessment will indicate what fi re precau-
tions are needed. There are numerous ways of carrying 
out a fi re risk assessment: the one described below is 
based on the method contained within Fire safety Guides 
published by the Department of Communities and Local 
Government (see Appendix 13.1). A systematic approach, 
considered in fi ve simple stages, is generally the best 
practical method. The RRFSO guides are downloadable on 
www.fi resafetyguides.communities.gov.uk.  

    13.9.2       Stage 1  –  identify fi re hazards 

 There   are fi ve main hazards produced by fi re that should 
be considered when assessing the level of risk: 

       oxygen depletion;  
       fl ames and heat;  
       smoke;  
       gaseous combustion products;  
       structural failure of buildings.    

 Of   these, smoke and other gaseous combustion prod-
ucts are the most common cause of death in fi res. 
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 The   sources of ignition are shown in  Figure 13.6   . Out 
of the 21       200 accidental fi res in 2005, it shows that cooking 
appliances and electrical equipment account for over 60% 
of the total.  

    13.8.2       Consequences 

 The   main consequence of fi re is: 

       Death  –  although this is a very real risk, relatively few peo-
ple die in building fi res that are not in dwellings. In 2005, 
21 (4%) people died out of a total of 485 in all fi res.    
 The   main causes of all deaths were:                 
●     overcome by gas or smoke      –    46%  
●     burns      –    27%  
●     burns and overcome by gas or smoke      –    20%  
●     other      –    7%.       

 Clearly   gas and smoke are the main risks: 

       Personal injury  –  some 1395 people were injured 
(12%) of total injuries in all fi res.  
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 For   a fi re to occur, it needs sources of heat and fuel. If 
these hazards can be kept apart, removed or reduced, 
then the risks to people and businesses are minimized. 
Identifying fi re hazards  in the workplace is the fi rst stage 
as follows: 

Identify   any combustibles   –  Most workplaces con-
tain combustible materials. Usually, the presence of nor-
mal stock in trade should not cause concern, provided the 
materials are used safely and stored away from sources of 
ignition. Good standards of housekeeping are essential to 
minimize the risk of a fi re starting or spreading quickly. 

 The   amount of combustible material in a work-
place should be kept as low as is reasonably practicable. 
Materials should not be stored in gangways, corridors 
or stairways or where they may obstruct exit doors and 
routes. Fires often start and are assisted to spread by com-
bustible waste in the workplace. Such waste should be 
collected frequently and removed from the workplace, 
particularly where processes create large quantities of it. 

 Some   combustible materials, such as fl ammable liq-
uids, gases or plastic foams, ignite more readily than others 
and quickly produce large quantities of heat and/or dense 
toxic smoke. Ideally, such materials should be stored away 
from the workplace or in fi re-resisting stores. The quantity 
of these materials kept or used in the workplace should 
be as small as possible, normally no more than half a day’s 
supply. 

Identify   any sources of heat   –  All workplaces will con-
tain heat/ignition sources; some will be obvious such as 
cooking sources, heaters, boilers, engines, smoking materials 
or heat from processes, whether in normal use or through 
carelessness or accidental failure. Others may be less obvious 
such as heat from chemical processes or electrical circuits 
and equipment. 

 Where   possible, sources of ignition should be 
removed from the workplace or replaced with safer forms. 
Where this cannot be done, the ignition source should be 
kept well away from combustible materials or made the 
subject of management controls. 

 Particular   care should be taken in areas where port-
able heaters are used or where smoking is permitted (now 
banned inside premises). Where heat is used as part of a 
process, it should be used carefully to reduce the chance 
of a fi re as much as possible. Good security both inside and 
outside the workplace will help to combat the risk of arson. 

 Under   smoke-free legislation, smoking is not permit-
ted in enclosed or signifi cantly enclosed areas. Outside 
designated safe areas should be provided for those who 
still require to smoke. The smoking rules should be rigor-
ously enforced ( Figure 13.7   ). 

 Demolition   work can involve a high risk of fi re and 
explosion. In particular: 

       Dismantling tank structures can cause the ignition of 
fl ammable residues. This is especially dangerous if hot 
methods are used to dismantle tanks before residues 
are thoroughly cleaned out. The work should only be 
done by specialists.  
       Disruption and ignition of buried gas and electrical 
services is a common problem. It should always be 
assumed that buried services are present unless it is 
positively confi rmed that the area is clear. A survey 
using service detection equipment must be carried 
out by a competent person to identify any services. 
The services should then be marked, competently 
purged or made dead, before any further work is 
done. A permit to excavate or dig is the normal formal 
procedure to cover buried services.    

Identify   any unsafe acts   –  Persons undertaking unsafe 
acts such as smoking next to combustible materials, etc. 

Identify   any unsafe conditions   –  These are hazards 
that may assist a fi re to spread in the workplace, for example 
if there are large areas of hardboard or polystyrene tiles etc., 
or open stairs that can enable a fi re to spread quickly, trap-
ping people and engulfi ng the whole building. 

 An   ideal method of identifying and recording these 
hazards is by means of a simple single-line plan, an exam-
ple of which is illustrated in  Figure 13.8   . Checklists may 
also be used. See Appendix 13.1.  

    13.9.3        Stage 2  –  identify persons who are at 
signifi cant risk 

 Consider   the risk to any people who may be present. In 
many instances and particularly for most small workplaces 
the risk(s) identifi ed will not be signifi cant, and specifi c 
measures for persons in this category will not be required. 
There will, however, be some occasions when certain peo-
ple may be especially at risk from the fi re, because of their 
specifi c role, disability, sleeping, location or the workplace 
activity (see Section 13.17 for more information). Special 
consideration is needed if: 

       sleeping accommodation is provided;  
       persons are physically, visually or mentally challenged;  
       people are unable to react quickly;  
       persons are isolated.    

 People  , such as visitors, the public or other workers, 
may come into the workplace from outside. The assessor 
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must decide whether the current arrangements are satis-
factory or if changes are needed. 

 Because   fi re is a dynamic event, which, if unchecked, 
will spread throughout the workplace, all people present 
will eventually be at risk if fi re occurs. Where people are at 
risk, adequate means of escape from fi re should be pro-
vided together with arrangements for detecting and giv-
ing warning of fi re. Fire fi ghting equipment suitable for 
the hazards in the workplace should be provided. 

 Some   people may be at signifi cant risk because they 
work in areas where fi re is more likely or where rapid fi re 
growth can be anticipated. Where possible, the hazards 
creating the high level of risk should be reduced. Specifi c 
steps should be taken to ensure that people affected are 
made aware of the danger and the action they should 
take to ensure their safety and the safety of others.  

    13.9.4       Stage 3  –  evaluate and reduce the risks 

 If   the building has been built and maintained in accordance 
with Building Regulations and is being put to its designed 
use, it is likely that the means of escape provisions will either 
be adequate, or it will be easy to decide what is required 
in relation to the risk. Having identifi ed the hazards and 
the persons at risk, the next stage is to reduce the chance 
of a fi re occurring and spreading, thereby minimizing the 
chance of harm to persons in the workplace. The principles 
of prevention laid down in the RRFSO should be followed 
at this stage (see Section 17.16.5). These are based on EC 
Directive requirements and are therefore the same as those 
used in the Management Regulations. (See Chapter 6.)   
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    Evaluate the risks 
 Attempt   to classify each area as  ‘ high ’ ,  ‘ normal ’  or  ‘ low risk ’ . 
If  ‘ high risk ’ , it may be necessary to reconsider the princi-
ples of prevention, otherwise additional compensatory 
measures will be required. 

Low   risk   –  Areas where there is minimal risk to persons ’  
lives; where the risk of fi re occurring is low; or the potential 
for fi re, heat and smoke spreading is negligible and people 
would have plenty of time to react to an alert of fi re. 

Normal   risk   –  Such areas will account for nearly all 
parts of most workplaces; where an outbreak of fi re is likely 
to remain confi ned or spread slowly, with an effective fi re 
warning allowing persons to escape to a place of safety. 

High   risk   –  Areas where the available time needed 
to evacuate the area is reduced by the speed of devel-
opment of a fi re, for example highly fl ammable or explo-
sive materials stored or used (other than small quantities 
under controlled conditions); also where the reaction time 
to the fi re alarm is slower because of the type of person 
present or the activity in the workplace, for example the 
infi rm and elderly or persons sleeping on the premises. 

 Determine   if the existing arrangements are adequate, 
or need improvement. 

 Matters   that will have to be considered are: 

       Means for detecting and giving warning in case of fi re  –  
can it be heard by all occupants? (See Section 13.11).  
       Means of escape  –  are they adequate in size, number, 
location, well lit, unobstructed, safe to use, etc.? (See 
Section 13.12).  
       Signs  –  for exits, fi re routines, etc. (See Sections 13.12 
and 6.3).  
       FFE  –  wall-mounted or in a cradle on fi re exit routes, 
suitable types for hazards present and suffi cient in 
number? (See Section 13.14.)      

    13.9.5        Stage 4  –  the fi ndings (always 
recommended, see Stage 5  –  review) 

 The   fi ndings of the assessment and the actions (including 
maintenance) arising from it should be recorded. If fi ve 
or more people are employed, or an Alterations Notice 
is required, a formal record of the signifi cant fi ndings 
and any measures proposed to deal with them must be 
recorded. (See Appendix 13.2 and summary of the Order 
in Section   17.16.) The record should indicate: 

       the date the assessment was made;  
       the hazards identifi ed;  
       any staff and other people especially at risk;  
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       what action needs to be taken, and by when ( action 
plan );  
       the conclusions arising.    

 The   above guidelines are to be used with caution. Each 
part of the workplace must be looked at and a decision 
made on how quickly persons would react to an alert of 
fi re in each area. Adequate safety measures will be required 
if persons are identifi ed as being at risk. Where maximum 
travel distances (see 13.12.3 and Table 13.2)   cannot be 
achieved, extra fi re safety precautions will be needed. 

 Where   persons are at risk or an unacceptable haz-
ard still exists, additional fi re safety precautions will be 
required to compensate for this, or alternatively repeat 
previous stages to manage risk to an acceptable level.  

    13.9.6         Stage 5  –  monitor and review on a 
regular basis 

 The   fi re risk assessment is not a one-off procedure. It 
should be continually monitored to ensure that the exist-
ing fi re safety arrangements and fi re risk assessment 
remain realistic. The assessment should be reviewed if 
there is a signifi cant change in the occupancy, work activ-
ity, the materials used or stored when building works are 
proposed, or when it is no longer thought to be valid.  

    13.9.7       Structural features 

 The   workplace may contain features that could promote the 
rapid spread of fi re, heat or smoke and affect escape routes. 
These features may include ducts or fl ues, openings in fl oors 
or walls, or combustible wall or ceiling linings. Where people 
are put at risk from these features, appropriate steps should 
be taken to reduce the potential for rapid fi re spread by, 
for example, non-combustible automatic dampers fi tted in 
ducts or to provide an early warning of fi re so that people 
can leave the workplace before their escape routes become 
unusable. 

 Combustible   wall or ceiling linings should not be used 
on escape routes and large areas should be removed wher-
ever they are found. Other holes in fi re-resisting fl oors, walls 
or ceilings should be fi lled in with fi re-resisting material to 
prevent the passage of smoke, heat and fl ames.  

    13.9.8       Maintenance and refurbishment 

 Sources   of heat or combustible materials may be introduced 
into the workplace during periods of maintenance or refur-
bishment. Where the work involves the introduction of heat, 
such as welding, this should be carefully controlled by a safe 
system of work, for example Hot Work Permit (see Chapter 6 
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for details). All materials brought into the workplace in con-
nection with the work being carried out should be stored 
away from sources of heat and not obstruct exit routes.  

    13.9.9       Fire plans 

 Fire   plans should be produced and attached to the fi re risk 
assessment. A copy should be posted in the workplace. A 
single-line plan of the area or fl oor should be produced or 
an existing plan should be used which needs to show: 

       escape routes, numbers of exits, number of stairs, 
fi re-resisting doors, fi re-resisting walls and partitions, 
places of safety, and the like;  
       fi re safety signs and notices including pictorial fi re 
exit signs and fi re action notices;  
       the location of fi re warning call points and sounders 
or rotary gongs;  
       the location of emergency lights;  
       the location and type of FFE.      

     13.10       Dangerous substances 

    13.10.1       Introduction 

 The   DSEAR apply at most workplaces where a dangerous 
substance is present or could be present. 

 The   employer must: 

       carry out a risk assessment of any work activities 
involving dangerous substances;  
       provide a way of eliminating or reducing risks as far 
as is reasonably practicable;  
       provide procedures and equipment to deal with acci-
dents and emergencies;  
       provide training and information for employees;  
       classify places where explosive atmospheres may 
occur into zones and mark the zones where neces-
sary. Phased in since 2006.    

 The   Regulations give a detailed defi nition of  ‘ danger-
ous substance ’ , which should be referred to for more infor-
mation. They include any substance or preparation which, 
because of its properties or the way it is used, could be 
harmful because of fi res and explosions. The list includes 
petrol, LPG, paints, varnishes, solvents and some dusts. 
These are dusts which, when mixed with air, can cause an 
explosive atmosphere. Dusts from milling and sanding 
operations are examples of this. Most workplaces contain 
a certain amount of dangerous substances. 

 An   explosive atmosphere is an accumulation of gas, 
mist, dust or vapour, mixed with air, which has the potential 
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to catch fi re or explode. Although an explosive atmos-
phere does not always result in an explosion (detonation), 
if it catches fi re, fl ames can quickly travel through the work-
place. In a confi ned space (e.g. in plant or equipment) the 
rapid spread of the fl ame front or rise in pressure can itself 
cause an explosion and rupture of the plant and/or building. 
For a detailed summary of the Regulations, see Chapter 17.  

    13.10.2       Risk assessment 

 This   is the process of identifying and carefully examining 
the dangerous substances present or likely to be present 
in the workplace, the work activities involving them and 
how they might fail and cause fi re, explosion and similar 
events that could harm employees and the public. The 
purpose of a risk assessment is to enable the employer to 
decide what needs to be done to eliminate or reduce the 
safety risks from dangerous substances as far as is reason-
ably practicable. It should take account of the following: 

       what hazardous properties the substances have;  
       the way they are used and stored;  
       the possibility of hazardous explosive atmospheres 
occurring;  
       any potential ignition sources.    

 Regardless   of the quantity of dangerous substance 
present, the employer must carry out a risk assessment. 
This will enable them to decide whether existing measures 
are suffi cient or whether they need to make any additional 
controls or precautions. Non-routine activities need to be 
assessed as well as the normal activities within the work-
place. For example in maintenance work, there is often a 
higher potential for fi re and explosion incidents to occur. 

 Unless   the employer has already carried out a 
detailed assessment under the Management Regulations, 
there must be an assessment of the risks from fi re, explo-
sion and other events arising from dangerous substances, 
including addressing requirements specifi ed by DSEAR. 
This is separate from the Fire Risk assessment made under 
the RRFSO as Dangerous Substances are considered to be 
process risks covered by the HSW Act. 

 Employers   are required to ensure that the safety risks 
from dangerous substances are eliminated or, when this 
is not reasonably practicable, to take measures to control 
risks and  to reduce the harmful effects of any fi re, explo-
sion or similar events, so far as is reasonably practicable.  

    13.10.3       Substitution 

 Substitution   is the best solution. It is much better to replace 
a dangerous substance with a substance or process that 
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totally eliminates the risk. In practice this is diffi cult to 
achieve; so it is more likely that the dangerous substance will 
be replaced with one that is less hazardous (e.g. by replacing 
a low-fl ashpoint solvent with a high-fl ashpoint one). 

 Designing   the process so that it is less dangerous is 
an alternative solution. For example a change could be 
made from a batch production to a continuous produc-
tion process, or the manner or sequence in which the dan-
gerous substance is added could be altered. However, care 
must be taken when carrying out these steps to make 
sure that no other new safety or health risks are created 
or increased, as this would outweigh the improvements 
implemented as a result of DSEAR. 

 The   fact is that where a dangerous substance is handled 
or stored for use as a fuel, there is often no scope to eliminate 
it and very little chance to reduce the quantities handled. 

 Where   risk cannot be entirely eliminated, control 
and mitigation measures should be applied. This should 
reduce risk as follows.  

    13.10.4       Control measures 

 Control   measures should be applied in the following 
order of priority: 

       reduce the amount of dangerous substances to a 
minimum;  
       avoid or minimize releases;  
       control releases at source;  
       prevent the formation of an explosive atmosphere;  
       use a method such as ventilation to collect, contain 
and remove any releases to a safe place;  
       avoid ignition sources;  
       avoid adverse conditions (e.g. exceeding the limits of 
temperature or other control settings) that could lead 
to danger;  
       keep incompatible substances apart.     

    13.10.5       Mitigation measures 

 Choose   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;  
       making sure that a minimum number of employees is 
exposed;  
       in the case of a process plant, providing plant and 
equipment that can safely contain or suppress an 
explosion, or vent it to a safe place.    
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 In   workplaces where explosive atmospheres may 
occur, you should ensure that: 

       areas where hazardous explosive atmospheres may 
occur are classifi ed into zones based on their likeli-
hood and persistence;  
       areas classifi ed into zones are protected from sources 
of ignition by selecting suitable special equipment 
and protective systems;    
       where necessary, areas classifi ed into zones are marked 
with a specifi ed  ‘ EX ’  sign at their points of entry;  
       employees working in zoned areas must be provided 
with appropriate clothing that does not create a risk 
of an electrostatic discharge igniting the explosive 
atmosphere;  
       before coming into operation for the fi rst time, areas 
where hazardous explosive atmosphere may be 
present are confi rmed as being safe (verifi ed) by a 
person (or organization) competent in the fi eld of 
explosion protection. The person carrying out the ver-
ifi cation must be competent to consider the particu-
lar risks at the workplace and the adequacy of control 
and other measures put in place.     

    13.10.6       Storage 

 Dangerous   substances should be kept in a safe place in a 
separate building or the open air. Only small quantities of 
dangerous substances should be kept in a workroom or 
area as follows:

For fl ammable liquids that have a fl ashpoint above the 
maximum ambient temperature (normally taken as 
32 ° C), the small quantity that may be stored in the work-
room is considered to be an amount up to 250       litres. 
 For   extremely and highly fl ammable liquids and those 
fl ammable liquids with a fl ashpoint below the maxi-
mum ambient temperature, the small quantity is con-
sidered to be up to 50       litres and this should be held in 
a special metal cupboard or container ( Figure 13.9   ). 

 Any   larger amounts should be kept in special fi re-
resisting store, which should be: 

       properly ventilated;  
       provided with spillage retaining arrangements such 
as sills;  
       free of sources of ignition, such as unprotected elec-
trical equipment, sources of static electrical sparks, 
naked fl ames or smoking materials;  
       arranged so that incompatible chemicals do not 
become mixed together either in normal use or in a 
fi re situation;  
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       Valves should be uppermost during storage to retain 
them in the vapour phase of the LPG.  
       Cylinders must be protected from mechanical dam-
age. Unstable cylinders should be together, for exam-
ple, and cylinders must be protected from the heat of 
the summer sun.  
     The correct fi ttings must be used. These include hoses 
couplers, clamps and regulators.  
       Gas valves must be turned off after use at the end of 
the shift.  
       Precautions must be taken to avoid welding fl ame 
 ‘ fl ash back ’  into the hoses or cylinders. People need 
training in the proper lighting up and safe systems of 
work procedures; non-return valves and fl ame arres-
tors also need to be fi tted.  
       Cylinders must be changed in a well-ventilated area 
remote from any sources of ignition.  
       Joints should be tested for gas leaks using soapy/
detergent water  –  never use a fl ame.  
       Flammable material must be removed or protected 
before welding or similar work.  
       Cylinders should be positioned outside buildings 
with gas piped through in fi xed metal piping.  
       Both high and low ventilation must be maintained 
where LPG applications are being used.  
       Flame failure devices are necessary to shut off the gas 
supply in the event of fl ame failure.      

     13.11       Fire detection and warning 

 In   the event of fi re, it is vital that everyone in the work-
place is alerted as soon as possible. The earlier the fi re is 
discovered, the more likely it is that people will be able 
to escape before the fi re takes hold and before it blocks 
escape routes or makes escape diffi cult ( Figure 13.10   ). 

 Every   workplace should have detection and warning 
arrangements. Usually the people who work there will 
detect the fi re and in many workplaces nothing further 
will be needed. 

 It   is important to consider how long a fi re is likely to 
burn before it is discovered. Fires are likely to be discov-
ered quickly if they occur in places that are frequently 
visited by employees, or in occupied areas of a building. 
For example, employees are likely to smell burning or see 
smoke if a fi re breaks out in an offi ce. 

 Where   there is concern that fi re may break out in an 
unoccupied part of the premises, for example in a base-
ment, some form of automatic fi re detection should be 
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       of fi re-resisting construction;  
       used for empty as well as full containers  –  all contain-
ers must be kept closed;  
       kept clear of combustible materials such as cardboard 
or foam plastic packaging materials.     

    13.10.7       Flammable gases 

 Flammable   gas cylinders also need to be stored and used 
safely. The following guidance should be adopted: 

       Both full and empty cylinders should be stored out-
side. They should be kept in a separate secure com-
pound at ground level with suffi cient ventilation. 
Open mesh is preferable.  
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Figure 13.9          Various storage arrangements for highly fl ammable liquids.    
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fi tted. Commercially available heat or smoke detection 
systems can be used. In small premises, a series of inter-
linked domestic smoke alarms that can be heard by eve-
ryone present will be suffi cient. In most cases, staff can be 
relied upon to detect a fi re. 

 In   small workplaces where occupancy is low, a 
shouted warning should be all that is needed, so long as 
the warning can be heard and understood everywhere on 
the premises. 

 If   the size or occupancy of a workplace means that a 
shouted warning is insuffi cient, hand-operated devices such 
as bells, gongs or sirens can be used. They should be installed 
on exit routes and should be clearly audible throughout the 
workplace. In all other places an electrically operated fi re 
alarm system should be fi tted. This will have call points adja-
cent to exit doors and enough bells or sounders to be clearly 
audible throughout the premises. 

 If   it is thought that there might be some delay in fi re 
being detected, automatic fi re detection should be con-
sidered, linked into an electrical fi re alarm system. Where 
a workplace provides sleeping accommodation or where 
fi res may develop undetected, automatic detection must 
be provided. If a workplace provides sleeping accommoda-
tion for fewer than six people, interlinked domestic smoke 
alarms (wired to the mains electricity supply) can be used 
provided that they are audible throughout the workplace 
while people are present.  

     13.12       Means of escape in case of fi re 

    13.12.1       General 

 It   is essential to ensure that people can escape quickly 
from a workplace if there is a fi re. Normally the entrances 
and exits to the workplace will provide escape routes, par-
ticularly if staff have been trained in what to do in case of 
fi re and if it is certain that an early warning will be given. 

 In   modern buildings which have had Building Regulation 
approval, and where there have not been signifi cant changes 
to the building or where the workplace has recently been 
inspected by the fi re authorities and found to be satisfactory, 
it is likely that the means of escape will be adequate. It may 
occasionally be necessary to improve the fi re protection on 
existing escape routes, or to provide additional exits. In mak-
ing a decision about the adequacy of means of escape, the 
following points should be considered: 

       People need to be able to turn away from a fi re as 
they escape or be able to pass a fi re when it is very 
small.  
       If a single-direction escape route is in a corridor, the 
corridor may need to be protected from fi re by fi re-
resisting partitions and self-closing fi re doors.  
       Stair openings can act as natural chimneys in fi res. This 
makes escape from the upper parts of some workplaces 
diffi cult. Most stairways, therefore, need to be separated 
from the workplace by fi re-resisting partitions and self-
closing fi re doors. Where stairways serve no more than 
two open areas, in shops for example, which people 
may need to use as escape routes, there may be no 
need to use this type of protection.     

    13.12.2       Doors 

 Some   doors may need to open in the direction of travel, 
such as: 

       doors from a high-risk area, such as a paint spraying 
room or large kitchen;  
       doors that may be used by more than 50 persons;  
       doors at the foot of stairways where there may be a 
danger of people being crushed;  

       Some sliding doors may be suitable for escape pur-
poses provided that they do not put people using 
them at additional risk, slide easily and are marked 
with the direction of opening.  
       Doors which only revolve and do not have hinged 
segments are not suitable as escape doors.     
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Figure 13.10      Typical fi re point in offi ces with extinguishers, fi re notice 
and alarm break-glass call point.    
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ensure doors close fully, including those fi tted with auto-
matic release mechanisms. 

 The   maximum advisable travel distances from any area 
in a workplace to a fi re exit door leading out to a relative 
place of safety should be in accordance with  Table 13.2 .  

    13.12.4       Lighting 

 Escape   routes must be well lit. If the route has only artifi -
cial lighting or if it is used during the hours of darkness, 
alternative sources of lighting should be considered in 
case the power fails during a fi re. Check the routes when 
it is dark as, for example, there may be street lighting out-
side that provides suffi cient illumination. In small work-
places it may be enough to provide the staff with torches 
that they can use if the power fails. However, it may be 
necessary to provide battery-operated emergency lights 
so that if the mains lighting fails the lights will operate 
automatically. Candles, matches and cigarette lighters are 
not adequate forms of emergency lighting.  

    13.12.5       Signs 

        Exit signs on doors or indi-
cating exit routes should be 
provided where they will 
help people to fi nd a safe 
escape route. Signs on exit 
routes should have direc-

tional arrows,  ‘ up ’  for straight on and  ‘ left’, ‘right’ or ‘down ’  
according to the route to be taken. Advice on the use of all 
signs including exit signs can be found in Chapters 6 and 17.  

    13.12.3       Escape routes 

 Escape   routes should meet the following criteria: 

       Where two or more escape routes are needed they 
should lead in different directions to places of safety.  
       Escape routes need to be short and to lead people 
directly to a place of safety, such as the open air or an area 
of the workplace where there is no immediate danger.  
       It should be possible for people to reach the open air 
without returning to the area of the fi re. They should 
then be able to move well away from the building.  
       Escape routes should be wide enough for the volume 
of people using them. A 750-mm door will allow up to 
40 people to escape in 1 minute, so most doors and 
corridors will be wide enough. If the routes are likely 
to be used by people in wheelchairs, the minimum 
width will need to be 800       mm.    

 While   the workplace is in use, it must be possible to 
open all doors easily and immediately from the inside, 
without using a key or similar device. Doors must be read-
ily opened in the direction of escape. Fire doors should be 
self-closing (fi re doors to cupboards or lockers can be sim-
ply latched or locked). 

 Make   sure that there are no obstructions on escape 
routes, especially on corridors and stairways where people 
who are escaping could dislodge stored items or be caused 
to trip. Any fi re hazards must be removed from exit routes as 
a fi re on an exit route could have very serious consequences. 

 Escape   routes need regular checks to make sure that 
they are not obstructed and that exit doors are not locked. 
Self-closing fi re-resisting doors should be checked to 
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 Table 13.2            

   Maximum Travel 
Distances  *   (Measured to 
a relative place of safety) 

 Low Fire 
Risk 

 Normal Risk  –  
Production Areas 
(Factory Only) 

 Normal 
Fire Risk 

 Normal 
Fire Risk 
Sleeping

 High Fire 
Risk 

   More than one route is 
provided 

 60       m  45       m  45       m  32       m  25       m 

   Only a single escape route 
is provided 

 45       m  25       m  18       m  16       m  12       m 

   *   To an exit (open air where persons can disperse safely) storey exit (staircase separated from the remainder of the premises by fi re resisting walls 
and self closing fi re doors, etc.) or a compartment wall (fi re resisting wall and self closing fi re doors).  
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    13.12.6       Escape times 

 Everyone   in the building should be able to get to the near-
est place of safety in between 2 and 3 minutes. This means 
that escape routes should be kept short. Where there is only 
one means of escape, or where the risk of fi re is high, people 
should be able to reach a place of safety, or a place where 
there is more than one route available, in 1 minute. 

 The   way to check this is to pace out the routes, walk-
ing slowly and noting the time. Start from where people 
work and walk to the nearest place of safety. Remember 
that the more people there are using the route, the longer 
they will take. People take longer to negotiate stairs and 
they are also likely to take longer if they have a disability. 

 Where   fi re drills are held, check how long it takes to 
evacuate each fl oor in the workplace. This can be used as 
a basis for assessment. If escape times are too long, it may 
be worth re-arranging the workplace so that people are 
closer to the nearest place of safety, rather than undertake 
expensive alterations to provide additional escape routes. 

Reaction   time  needs to be considered. This is the 
amount of time people will need for preparation before they 
escape. It may involve, for example, closing down machinery, 
issues of security or helping visitors or members of the pub-
lic out of the premises. Reaction time needs to be as short as 
possible to reduce risk to staff. Assessment of escape routes 
should include this. If reaction times are too long, additional 
routes may need to be provided. It is important that people 
know what to do in case of fi re as this can lessen the time 
needed to evacuate the premises.   

     13.13       Principles of fi re protection in 
buildings

    13.13.1       General 

 The   design of all new buildings and the design of exten-
sions or modifi cations to existing buildings must be 
approved by the local planning authority. 

 Design   data for new and modifi ed buildings must be 
retained throughout the life of the structure. 

 Building   legal standards are concerned mainly with 
safety of life. Therefore, it is necessary to consider the early 
stage of fi re and how it affects the means of escape, and, 
also, aim to prevent eventual spread to other buildings. 

 Asset   protection requires extra precautions that will 
have an effect at both early and later stages of the fi re 
growth by controlling fi re spread through and between 
buildings and preventing structural collapse. However, 

this extra fi re protection will also improve life safety not 
only for those escaping at the early stages of the fi re but 
also for fi re-fi ghters who will subsequently enter. 

 If   a building is carefully designed and suitable mate-
rials are used to build it and maintain it, then the risk of 
injury or damage from fi re can be substantially reduced. 
Three objectives must be met: 

       it must be possible for everyone to leave the building 
quickly and safely;  
       the building must remain standing for as long as possible;  
       the spread of fi re and smoke must be reduced.    

 These   objectives can be met through the selection of 
materials and design of buildings.  

    13.13.2       Fire loading 

 The   fi re load of a building is used to classify types of build-
ing use. It may be calculated simply by multiplying the 
weight of all combustible materials by their energy values 
and dividing by the fl oor area under consideration. The 
higher the fi re load, the more the effort needed to offset 
this by building to higher standards of fi re resistance.  

    13.13.3       Surface spread of fi re 

 Combustible   materials, when present in a building as 
large continuous areas, such as for lining walls and ceil-
ings, readily ignite and contribute to spread of fi re over 
their surfaces. This can represent a risk to life in buildings, 
particularly where walls of fi re-escape routes and stair-
ways are lined with materials of this nature    . 

 Materials   are tested by insurance bodies and fi re 
research establishments. The purpose of the test is to classify 
materials according to the tendency for fl ame to spread over 
their surfaces. As with all standardized test methods, care 
must be taken when applying test results to real applications. 

 In   the UK, a material is classifi ed as having a surface in 
one of the following categories: 

       Class 1  –  Surface of very low fl ame spread;  
       Class 2  –  Surface of low fl ame spread;  
       Class 3  –  Surface of medium fl ame spread;  
       Class 4  –  Surface of rapid fl ame spread.    

 The   test shows how a material would behave in the 
initial stages of a fi re. 

 As   all materials tested are combustible, in a serious fi re 
they would burn or be consumed. Therefore, there is an 
additional Class 0 of materials which are non- combustible 
throughout or, under specifi ed conditions, non- combustible 
on one face and combustible on the other. The spread of 
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    13.13.6       Fire compartmentation 

 A   compartment is a part of a building that is separated 
from all other parts by walls and fl oors, and is designed to 
contain a fi re for a specifi ed time. 

 The   principal object is to limit the effect of both direct 
fi re damage and consequential business interruption 
caused by not only fi re spread but also smoke and water 
damage in the same fl oor and other storeys. 

 Buildings   are classifi ed into purpose groups, accord-
ing to their size. To control the spread of fi re, any building 
whose size exceeds that specifi ed for its purpose group 
must be divided into compartments that do not exceed 
the prescribed limits of volume and fl oor area. Otherwise, 
they must be provided with special fi re protection. In 
the UK, the normal limit for the size of a compartment is 
7000       m 3 . Compartments must be separated by walls and 
fl oors of suffi cient fi re resistance. Any openings needed 
in these walls or fl oors must be protected by fi re-resisting 
doors to ensure proper fi re-tight separation. 

 Ventilation   and heating ducts must be fi tted with fi re 
dampers where they pass through compartment walls 
and fl oors. Firebreak walls must extend completely across 
a building from inside wall to outside wall. They must be 
stable; they must be able to stand even when the part of 
the building on one side or the other is destroyed. 

 No   portion of the wall should be supported on unpro-
tected steelwork nor should it have the ends of unpro-
tected steel members embedded in it. The wall must 
extend up to the underside of a non-combustible roof sur-
face, and sometimes above it. Any openings must be pro-
tected to the required minimum grade of fi re resistance. If 
an external wall joins a fi rebreak wall and has an opening 

fl ame rating of the combined Class 0 product must not be 
worse than that for Class 1. 

 Internal   partitions of walls and ceilings should be Class 
0 materials wherever possible and must not exceed Class 1.  

    13.13.4       Fire resistance of structural elements 

 If   structural elements such as walls, fl oors, beams, columns 
and doors are to provide effective barriers to fi re spread 
and to contribute to the stability of a building, they should 
be of a required standard of fi re resistance. 

 In   the UK, tests for fi re resistance are made on ele-
ments of structure, full size if possible, or on a representa-
tive portion having minimum dimensions of 3       m long for 
columns and beams and 1       m 2  for walls and fl oors. All ele-
ments are exposed to the same standard fi re provided by 
furnaces in which the temperature increases with time at 
a set rate. The conditions of exposure are appropriate to 
the element tested. Freestanding columns are subjected 
to heat all round, and walls and fl oors are exposed to heat 
on one side only. Elements of structure are graded by the 
length of time they continue to meet three criteria: 

       the element must not collapse;  
       the element must not develop cracks through which 
fl ames or hot gases can pass;  
       the element must have enough resistance to the pas-
sage of heat so the temperature of the unexposed 
face does not rise by more than a prescribed amount.    

 The   term fi re resistance has a precise meaning. It should 
not be applied to such properties of materials as resistance 
to ignition or resistance to fl ame propagation. For example 
steel has a high resistance to ignition and fl ame propaga-
tion but will distort quickly in a fi re and allow the structure 
to collapse  –  it therefore has poor  ‘ fi re resistance ’  (Figure 
13.11). It must be insulated to provide good fi re protection. 
This is normally done by encasing steel frames in concrete. 

 In   the past, asbestos has been made into a paste and 
plastered onto steel frames, giving excellent fi re protec-
tion, but it has caused major health problems and its use 
in new work is banned. 

 Building   materials with high fi re resistance are, for 
example, brick, stone, concrete, very heavy timbers (the out-
side chars and insulates the inside of the timber), and some 
specially made composite materials used for fi re doors.  

    13.13.5       Insulating materials 

 Building   materials used for thermal or sound insulation 
could contribute to the spread of fi re. Only approved fi re-
resisting materials should be used.  

➤
➤

➤

Figure 13.11          Steel structures can collapse in the heat of a fi re.    
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near the join, the fi rebreak wall may need to extend beyond 
the external wall. 

 An   important function of external walls is to contain a fi re 
within a building, or to prevent fi re spreading from outside. 

 The   fi re resistance of external walls should be related 
to the: 

       purpose for which the building is used;  
       height, fl oor area and volume of the building;  
       distance of the building from relevant boundaries 
and other buildings;  
       extent of doors, windows and other openings in the 
wall.    

 A   wall which separates properties from each other 
should have no doors or other openings in it.   

     13.14       Provision of fi re fi ghting 
equipment 

    13.14.1       General 

 Since   1 April 2006, employers or those who have control of 
non-domestic premises have had a statutory duty under 
fi re safety and health and safety legislation to ensure that 
there are appropriate means of fi ghting fi res. The employer 
or controller of non-domestic premises is known as the 
 ‘ responsible person ’ . The responsible person also has to pro-
vide suitably trained people to operate non-automatic FFE. 

 As   Fire Certifi cates issued by fi re authorities under the 
Fire Precautions Act 1971 have been abolished, instead it 
is up to the responsible person to identify the fi re-fi ghting 
requirement for their premises. 

 If   fi re breaks out in the workplace and trained staff can 
safely extinguish it using suitable FFE, the risk to others will 
be removed. Therefore, all workplaces where people are at 
risk from fi re should be provided with suitable FFE. 

 The   most useful form of FFE for general fi re risks is the 
water-type extinguisher or suitable alternative. One such 
extinguisher should be provided for around each 200       m 2

of fl oor space with a minimum of one per fl oor. If each fl oor 
has a hose reel, which is known to be in working order and 
of suffi cient length for the fl oor it serves, there may be no 
need for water-type extinguishers to be provided. 

Areas   of special risks involving the use of oil, fats 
or electrical equipment may need carbon dioxide, dry 
powder or other types of extinguisher ( Figure 13.12   ). 

 Fire   extinguishers should be sited on exit routes, pref-
erably near to exit doors or where they are provided for 

➤
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specifi c risks, near to the hazards they protect. Notices 
indicating the location of FFE should be displayed where 
the location of the equipment is not obvious or in areas 
of high fi re risk where the notice will assist in reducing the 
risk to people in the workplace. 

 All   Halon fi re extinguishers should have been decom-
missioned as from December 2003 and disposed of safely. 

 Those   carrying out hot work should have appropriate 
fi re extinguishers with them and know how to use them. 

 The   primary purpose of fi re extinguishers is to tackle 
fi res at a very early stage to enable people to make their 
escape. Putting out larger fi res is the role of the fi re and 
rescue services. 

 Extinguishers   should conform to a recognized stand-
ard BS EN 3:7 Portable Fire Extinguishers. Characteristics, 
performance requirements and test methods.  

    13.14.2        Advantages and limitations of the 
main extinguishing media 

 Fire   extinguishers are all red with 5% of the cylindrical area 
taken up with the colour code. The colour code (band) 
denotes on which class of fi re the extinguisher can be used. 

    Water extinguishers (red band) 
 This   type of extinguisher can only be used on Class A fi res. 
They allow the user to direct water onto a fi re from a con-
siderable distance. 

 A   9 litre water extinguisher can be quite heavy and 
some water extinguishers with additives can achieve the 
same rating, although they are smaller and therefore con-
siderably lighter. This type of extinguisher is not suitable 
for use on live electrical equipment, liquid or metal fi res.  

    Water extinguishers with additives (red band) 
 This   type of extinguisher is suitable for Class A fi res. They can 
also be suitable for use on Class B fi res and, where appropri-
ate, this will be indicated on the extinguisher. They are gen-
erally more effi cient than conventional water extinguishers.  

    Foam extinguishers (cream band) 
 This   type of extinguisher can be used on Class A or B fi res 
and is particularly suited to extinguishing liquid fi res such 
as petrol and diesel. They should not be used on free-
fl owing liquid fi res unless the operator has been specially 
trained, as these have the potential to rapidly spread the 
fi re to adjacent material. This type of extinguisher is not 
suitable for deep-fat fryers or chip pans. They should not 
be used on electrical or metal fi res.  
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Figure 13.12      Types of fi re extinguishers and labels. ( Note : Main colour of all extinguishers is red with 5% for label.)    
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    Powder extinguishers (blue band) 
 This   type of extinguisher can be used on most classes of 
fi re and achieve a good  ‘ knock down ’  of the fi re. They can 
be used on fi res involving electrical equipment but will 
almost certainly render that equipment useless. 

 Because   they do not cool the fi re appreciably, it can 
re-ignite. Powder extinguishers can create a loss of visibil-
ity and may affect people who have breathing problems 
and are not generally suitable for confi ned spaces. They 
should not be used on metal fi res.  

    Carbon dioxide extinguishers (black band) 
 This   type of extinguisher is particularly suitable for fi res 
involving electrical equipment as they will extinguish a fi re 
without causing any further damage (except in the case of 
some electronic equipment, for example computers). As with 
all fi res involving electrical equipment, the power should be 
disconnected if possible. These extinguishers should not be 
used on metal fi res.  

    Wet chemical  –  class  ‘ F ’  extinguishers 
 This   type of extinguisher is particularly suitable for com-
mercial catering establishments with deep-fat fryers. The 
intense heat in the fl uid generated by fat fi res means that 
when standard foam or carbon dioxide extinguishers stop 
discharging, re-ignition tends to occur. 

 Wet   chemical extinguishers starve the fi re of oxygen 
by sealing the burning fl uid, which prevents fl ammable 
vapour reaching the atmosphere ( Figures 13.12 and 13.13   ).   

    13.14.3       Fixed fi re fi ghting equipment  –  
sprinkler installations 

 Sprinklers   should be considered as merely one compo-
nent part of a total fi re safety strategy, which is tailored to 
the existing and projected needs of a building. They have 
signifi cant benefi ts to offer in suppressing fi res until those 
best trained to deal with major incidents are on the scene 
to extinguish them. 

 Sprinklers  , however, are an emotive topic. In some 
buildings, they have been used for a long time as the 
most signifi cant element of a fi re safety system. This situ-
ation is probably most prolifi c in warehouses and retail 
premises. They have unfortunately been resisted in most 
other buildings because of the initial capital cost and the 
perceived inherent risk of accidental water discharge. 

 Sprinkler   systems can be very effective in controlling 
fi res. They can be designed to protect life and/or property and 
may be regarded as a cost-effective solution for reducing the 
risks created by fi re. If a building has a sprinkler installation, 

it may have been installed as a result of a business decision, 
for example for the protection of business assets, or it may 
have been installed as a requirement, for example imposed 
under a local Act, or an integral part of the building design. 

 Sprinkler   systems should normally extend to the entire 
building. In a well-designed system, only those heads in the 
immediate vicinity of the fi re will actually operate. Sprinkler 
installations typically comprise a water supply (preferably 
a stored water supply incorporating tanks), pumps, pipe 
work and sprinkler heads. There are different types of sprin-
kler design; sprinklers can be operated to discharge water 
at roof or ceiling level or within storage racks. Other design 
types such as ESFR (early suppression fast response) and dry 
pipe may also be appropriate. In all cases, a competent per-
son/contractor should be used to provide guidance. 

 The   installation should be designed for the fi re hazard; 
taking into account the building occupancy, the fi re load 
and its burning characteristics and the sprinkler control 
characteristics. For each hazard the sprinkler installation 
design should take account of specifi c matters such as 
storage height, storage layout, ceiling clearance and sprin-
kler type (e.g. sprinkler orifi ce, sprinkler sensitivity). 

 There   are some hazards where sprinklers should not 
be fi tted, such as over salt baths and metal melt pans, 
because water will possibly cause an explosive reaction. 

 If   any signifi cant changes are being made to the 
premises, for example changing storage arrangements 
or material stored, the sprinkler installation should be 
checked to see that it is still appropriate and expert advice 
sought as necessary. 

 Sprinkler   protection could give additional benefi ts, 
such as a reduction in the amount of portable fi re fi ghting 
equipment necessary, and the relaxation of restrictions in 
the design of buildings. 

Figure 13.13          Various fi re fi ghting equipment  .    
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can be achieved is through companies that specialize in 
the test and maintenance of FFE. 

 All   equipment provided to assist escape from the 
premises, such as fi re detection and warning systems and 
emergency lighting, and all equipment provided to assist 
with fi ghting fi re, should be regularly checked and main-
tained by a suitably competent person in accordance with 
the manufacturer’s recommendations.  Table 13.3    gives 
guidance on the frequency of test and maintenance and 
provides a simple guide to good practice.  

     13.16       Fire emergency plans 

    13.16.1       Introduction 

 Each   workplace should have an emergency plan. The plan 
should include the action to be taken by staff in the event 

 Guidance   on the design and installation of new sprin-
kler systems and the maintenance of all systems is given in 
the Loss Prevention Council (LPC) Rules, BS EN 12845 or BS 
5306 and should be carried out only by a competent person. 

 Routine   maintenance by on-site personnel may 
include checking of pressure gauges, alarm systems, water 
supplies, any anti-freezing devices and automatic booster 
pump(s). For example diesel fi re pumps should be given a 
test run for 30 minutes each week.   

     13.15       Maintenance and testing of 
fi re equipment 

 It   is important that equipment is fi t for its purpose and 
is properly maintained and tested. One way in which this 

 Table 13.3          Maintenance and testing of fi re equipment  

   Equipment  Period  Action 

   Fire-detection and fi re-
warning systems including 
self-contained smoke alarms 
and manually operated 
devices 

 Weekly ●           Check all systems for state of repair and operation  
●         Repair or replace defective units  
●     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 
including self-contained 
units and torches 

 Weekly        ●    Operate torches and replace batteries as required  
●    Repair or replace any defective unit    

 Monthly        ●     Check all systems, units and torches for state of repair and 
apparent function    

 Annually        ●     Full check and test of systems and units by competent service 
engineer

●            Replace batteries in torches    

   Fire-fi ghting equipment 
installation and including 
hose-reels 

 Weekly        ●     Check all extinguishers including hose-reels for correct 
apparent function    

 Annually        ●    Full check and test by competent service engineer    
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of fi re, the evacuation procedure and the arrangements 
for calling the Fire and Rescue Authority. 

 For   small workplaces, this could take the form of a 
simple fi re action notice posted in positions where staff 
can read it and become familiar with it. 

 High  -fi re-risk or larger workplaces will need more 
detailed plans, which take account of the fi ndings of the 
risk assessment, for example the staff signifi cantly at risk 
and their location. For large workplaces, notices giving 
clear and concise instructions of the routine to be fol-
lowed in case of fi re should be prominently displayed. The 
notice should include the method of raising an alarm in 
the case of fi re and the location of an assembly point to 
which staff escaping from the workplace should report.  

    13.16.2       Fire routines and fi re notices 

 Site   managers must make sure that all employees are 
familiar with the means of escape in case of fi re and their 
use, and with the routine to be followed in the event of 
fi re. 

 To   achieve this, routine procedures must be set up 
and made known to all employees, generally outlining 
the action to be taken in case of fi re and specifi cally laying 
down the duties of certain nominated persons. Notices 
should be posted throughout the premises. 

 While   the need in individual premises may vary, there 
are a number of basic components which should be con-
sidered when designing any fi re routine procedures: 

       the action to be taken on discovering a fi re;  
       the method of operating the fi re alarm;  
       the arrangements for calling the fi re brigade;  
       the stopping of machinery and plant;  
       fi rst-stage fi re-fi ghting by employees;  
       evacuation of the premises;  
       assembly of staff, customers and visitors, and carrying 
out a roll call to account for everyone on the premises.    

 The   procedures must take account of those people 
who may have diffi culty in escaping quickly from a building 
because of their location or a disability. Insurance compa-
nies and other responsible people may need to be consulted 
where special procedures are necessary to protect buildings 
and plant during or after people have been evacuated. For 
example there may be some special procedures necessary to 
ensure that a sprinkler system is operating in the event of fi re.  

    13.16.3       Supervisory duties 

 A   member of the staff should be nominated to supervise 
all fi re and emergency arrangements. This person should 
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be in a senior position or at least have direct access to a 
senior manager. Senior members of the staff should be 
appointed as departmental fi re wardens, with deputies 
for every occasion of absence, however brief. In the event 
of fi re or other emergency, their duties would be, while it 
remains safe to do so, to ensure that: 

       the alarm has been raised;  
       the whole department, including toilets and small 
rooms, has been evacuated;  
       the fi re and rescue service has been called;  
       fi re doors are closed to prevent fi re spread to adjoin-
ing compartments and to protect escape routes;  
       plant and machinery are shut down wherever possi-
ble and any other actions required to safeguard the 
premises are taken where they do not expose people 
to undue risks;  
       a roll call is carried out at the assembly point and the result 
reported to whoever is in control of the evacuation.    

 Under   normal conditions, fi re wardens should check that 
good standards of housekeeping and preventive mainte-
nance exist in their department, that exits and escape routes 
are kept free from obstruction, that all fi re-fi ghting appli-
ances are available for use and fi re points are not obstructed, 
that smoking is rigidly controlled, and that all members of 
staff under their control are familiar with the emergency pro-
cedure and know how to use the fi re alarm and FFE.  

    13.16.4       Assembly and roll call 

 Assembly   points should be established for use in the event 
of evacuation. They should be in positions, preferably under 
cover, which are unlikely to be affected at the time of fi re. In 
some cases, it may be necessary to make mutual arrange-
ments with the occupiers of nearby premises. 

 In   the case of small premises, a complete list of the 
names of all staff should be maintained so that a roll call 
can be made if evacuation becomes necessary. 

 In   those premises where the number of staff would 
make a single roll call diffi cult, each departmental fi re 
warden should maintain a list of the names of staff in their 
area. Roll call lists must be updated regularly.  

    13.16.5       Fire notices 

 Printed   instructions for the action to be taken in the event 
of fi re should be displayed throughout the premises. 
The information contained in the instructions should be 
stated briefl y and clearly. The staff and their deputies to 
whom specifi c duties are allocated should be identifi ed. 

➤
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 Where   people with special needs use or work on the 
premises, their needs should, so far as is practicable, be dis-
cussed with them. These will often be modest and may 
require only changes or modifi cations to existing proce-
dures. You may need to develop individual  ‘ personal emer-
gency evacuation plans ’  (PEEPs) for disabled persons who 
frequently use a building. They will need to be confi dent of 
any plan/PEEP that is put in place after consultation with 
them. As part of your consultation exercise you will need to 
consider the matter of personal dignity. 

 If   members of the public use the building, then those 
in control may need to develop a range of standard PEEPs 
which can be provided on request to a disabled person or 
others with special needs. 

 Guidance   on removing barriers to the everyday needs 
of disabled people is in BS 8300. Much of this advice will 
also help disabled people during an evacuation. 

 Advice   on the needs of people with a disability, 
including sensory impairment, is available from the organ-
izations which represent various groups. (Names and 
addresses can be found in the telephone directory.) 

 Many   businesses have discovered the problem of rec-
onciling their duties under the DDA and RRFSO. 

 Employers   need to consider the needs of all their staff 
and users of their building when fi re evacuation strate-
gies are being considered. This can include people with a 
surprisingly diverse range of access needs, not just those 
with perhaps more obvious disabilities such as wheelchair 
users. But access and egress for each of these groups can 
sometimes seem hard to reconcile with tightly controlled 
fi re safety. For example Building Regulations require inter-
nal doors held open by electromagnetic devices to self-
close when activated by smoke detectors, but a disabled 
person may not be able to open a heavy fi re door once it 
has closed. 

 So   what is more important, fulfi lling fi re safety 
requirements or fulfi lling the requirements of the DDA? 

 Essentially  , fi re safety concerns life-threatening inci-
dents, the DDA is about dignity and equal treatment. 
Basically, health and safety (including fi re) overrides DDA 
if there is a confl ict. However, there really should not be a 
problem achieving both. In respect of fi re, it is never accept-
able to refuse someone entry to an upper level on the basis 
of there not being an evacuation lift available. However, it is 
acceptable to pre-plan and decide to hold public meetings 
on the ground fl oor for this reason. 

 In   other words, it should be possible to comply with fi re 
safety legislation and comply with the DDA, as long as there 
are management procedures in place to make sure both 
are adhered to successfully. In many cases, the answer lies in 

 Instruction   for the immediate calling of the fi re bri-
gade in case of fi re should be displayed at telephone 
switchboards, exchange telephone instruments and secu-
rity lodges. 

 A   typical fi re notice is given in Appendix 15.3.  

    13.16.6       Testing 

 The   alarm system should be tested every week, while the 
premises are in normal use. The test should be carried out 
by activating a different call point each week, at a fi xed time.  

    13.16.7       Fire drills 

 Once   a fi re routine has been established, it must be tested 
at regular intervals in order to ensure that all staff are 
familiar with the action to be taken in an emergency. 

 The   most effective way of achieving this is by carrying 
out fi re drills at prescribed intervals. Drills should be held 
at least twice a year other than in areas dealing with haz-
ardous processes, where they should be more frequent. 
A programme of fi re drills should be planned to ensure 
that all employees, including shift workers and part-time 
employees, are covered.   

     13.17       People with special needs 

    13.17.1       General 

 Of   all the people who may be especially at risk, employers 
will need to pay particular attention to people who have 
special needs, including those with a disability. 

 The   Disability Rights Commission estimates that 11 
million people in this country have some form of disability, 
which may mean that they fi nd it more diffi cult to leave a 
building if there is a fi re. Under the Disability Discrimination 
Act (DDA), if disabled people could realistically expect to use 
premises, then employers or those in charge of premises 
must anticipate any reasonable adjustments that would 
make it easier for that right to be exercised. 

 The   DDA includes the concept of  ‘ reasonable adjust-
ments ’  and this can be carried over into fi re safety law. 
It can mean different things in different circumstances. 
For a small business, it may be considered reasonable to 
provide contrasting colours on a handrail to help people 
with vision impairment to follow an escape route more 
easily. However, it might be unreasonable to expect that 
same business to install an expensive voice alarm system. 
Appropriate  ‘ reasonable adjustments ’  for a large business 
or organization may be much more signifi cant. 
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planning ahead, and implementing procedures which may 
involve other staff in Personal Evacuation plans, for example.  

    13.17.2        Special needs, fi re emergencies and 
precautions 

 If   disabled people are going to be in your premises, then 
you must also provide a safe means for them to leave if 
there is a fi re. You and your staff should be aware that dis-
abled people may not react, or can react differently, to a 
fire warning or a fire. You should give similar consideration 
to others with special needs such as parents with young 
children or the elderly. 

 In   premises with a simple layout, a common-sense 
approach, such as offering to help lead a blind person or help-
ing an elderly person down steps may be enough. In more 
complex premises, more elaborate plans and procedures will 
be needed, with trained staff assigned to specifi ed duties. 

 Consider   the needs of people with mental disabilities 
or spatial recognition problems. The range of disabilities 
encountered can be considerable, extending from mild 
epilepsy to complete disorientation in an emergency situ-
ation. Many of these can be addressed by properly trained 
staff, discreet and empathetic use of the  ‘ buddy system ’  
or by careful planning of colour and texture to identify 
escape routes. 

 People   with special needs (including members of 
the public) need special consideration when planning 
for emergencies. But the problems this raises are seldom 
great. Employers should: 

       identify everyone who may need special help to get 
out;  
       allocate responsibility to specifi c staff to help people 
with a disability in emergency situations;  
       consider possible escape routes;  
       enable the safe use of lifts;  
       enable people with a disability to summon help in 
emergencies;  
       train staff to be able to help their colleagues;  
       consider safe havens.    

 People   with impaired vision must be encouraged 
to familiarize themselves with escape routes, particu-
larly those not in regular use. A  ‘ buddy ’  system would be 
helpful. But, to take account of absences, more than one 
employee working near anyone with impaired vision 
should be taught how to help them. 

 Where   people have hearing diffi culties, particularly 
those who are profoundly deaf, then simply hearing the fi re 
warning is likely to be the major diffi culty. If these persons 
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are never alone while on the premises then this may not be 
a serious problem, as it would be reasonable for other occu-
pants to let them know that the building should be evacu-
ated. If a person with hearing diffi culties is likely to be alone, 
then consider other means of raising the alarm. Among the 
most popular are visual beacons and vibrating devices or 
pagers that are linked to the existing fi re alarm. 

 People   with impaired hearing may not hear alarms in 
the same way as those with normal hearing but may still 
be able to recognize the sound. This may be tested dur-
ing the weekly alarm audibility test. There are alternative 
means of signalling, such as lights or other visual signs, 
vibrating devices or specially selected sound signals. 

 The   Royal National Institute for Deaf People (19 – 23 
Featherstone St, London EC1) can advise. Ask the fi re bri-
gade before installing alternative signals. 

 Wheelchair   users or others with impaired mobility 
may need help to negotiate stairs, etc. Anyone selected to 
provide this help should be trained in the correct meth-
ods. Advice on the lifting and carrying of people can be 
obtained from the Fire and Rescue Service, Ambulance 
Service, British Red Cross Society, St John Ambulance 
Brigade or certain disability organizations. 

 Lifts   should not be used as a means of escape in 
the event of a fi re. If the power fails, the lift could stop 
between fl oors, trapping occupants in what may become 
a chimney of fi re and smoke. But BS 5588: Part 8 provides 
advice on specially designed lifts for use by people with a 
disability in the event of a fi re. 

 Employees   with learning diffi culties may also require 
special provision. Management should ensure that the 
colleagues of any employee with a learning diffi culty 
know how to reassure them and lead them to safety. 

    Voice alarms 
 Research   has shown that some people and, in particular, 
members of the public, do not always react quickly to a 
conventional fi re alarm. Voice alarms are therefore becom-
ing increasingly popular and can also incorporate a public 
address facility. The message or messages sent must be 
carefully considered. It is therefore essential to ensure that 
voice alarm systems are designed and installed by a per-
son with specialist knowledge of these systems.    

     13.18       Sources of reference 

 Storage   of dangerous substances, L135 Dangerous 
Substances and Explosive Atmospheres Regulations 
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     5.   Identify  the  FOUR  methods of heat transfer and 
explain  how EACH can cause the spread of fi re.  

     6.     Electricity is one of the causes of workplace fi res. 
(i)      Outline  how fi res could be caused by electricity.  
(ii)      List TWO  types of extinguisher that can be used 
safely on  ‘ electrical ’  fi res.  
(iii)      Outline  measures that should be taken to mini-
mize the risk of fi re from electrical equipment.  
(iv)      Explain  why water should not be used on fi res 
involving electrical equipment.     

     7.   List EIGHT  ways of reducing the risk of a fi re starting 
in a workplace.  

     8.   Identify  the FIVE stages of a fi re risk assessment in a 
low-risk workplace.  

     9.   Outline  the factors to consider when carrying out a 
fi re risk assessment of a workplace.  

10.     In relation to a workplace fi re risk assessment,  outline
the issues that should be taken into account when 
assessing the means of escape.  

11.   Outline  the precautions necessary for the safe stor-
age and handling of small containers containing 
fl ammable solvents.  

    12.     With respect to the handling of fl ammable solvents in 
a workshop,  outline  types of inadequate working prac-
tices that could increase the risk of a fi re or explosion.  

13.   Outline  the main requirements for a safe means of 
escape from a building in the event of a fi re.  

14.   List EIGHT  features of a safe means of escape from a 
building in the event of fi re.  

15.   Give  reasons that may delay the safe evacuation of 
employees from a workplace during a fi re.  

16.   Outline  specifi c measures that may be needed to 
ensure that persons with sensory impairment and/or 
physical disabilities may be evacuated safely in the 
event of a fi re.  

17.   (i)      Outline  the main factors to be considered in the 
siting of fi re extinguishers.  
(ii)      Outline  suitable arrangements for the inspec-
tion and maintenance of fi re extinguishers in the 
workplace.     

2002. Approved Code of Practice and guidance, 2003, 
HSE Books ISBN 978 0 7176 2200 9.   Dangerous    sub-
stances and explosive atmospheres, L138.   Dangerous 
  Substances and Explosive Atmospheres Regulations 
2002.   Approved   Code of Practice, 2003, HSE Books 
ISBN 978 0 7176 2203 2. 

 Fire   Risk Assessment  –  Offi ces and Shops DCLG 2006 ISBN 
978 1 85112 815 0. 

 Fire   Risk Assessment  –  Factories and Warehouses DCLG 
2006 ISBN 978 1 85112 816 7. 

       Relevant statutory provisions 
 The   Management of Health and Safety at Work Regulations 

1999. 
 The   Health and Safety (Safety Signs and Signals) Regulations 

1996. 
 Regulatory   Reform (Fire Safety) Order 2005. 
 Fire   (Scotland) Act 2005. 
 The   Dangerous Substances and Explosive Atmospheres 

Regulations 2002 SI 2002 No 2776 ISBN 9780 11 
042957 5.    

     13.19       Practice NEBOSH questions 
for Chapter 13 

             1.   Explain the differences between the three types of 
Enforcement Notice which may be issued under the 
Regulatory Reform (Fire Safety) Order.  

     2.   (i)     With reference to the fi re triangle,  outline TWO
methods of extinguishing fi res.  
(ii)      State  the ways in which persons could be 
harmed by a fi re in work premises.     

     3.   (i)      Explain , using a suitable sketch, the signifi cance 
of the  ‘ fi re triangle ’ .  
(ii)      Identify FOUR  different types of ignition source 
that may cause a fi re to occur, AND give a typical 
workplace example of  EACH  type.  
(iii)     For each type of ignition source identifi ed in (b), 
outline  the precautions that could be taken to pre-
vent a fi re starting.     

     4.   (i)      Identify FOUR  classes of fi re  AND  the associated 
fuel sources.  
(ii)      Identify FOUR  types of portable fi re extinguisher 
AND in EACH  case state the class of fi re on which 
they should be used.     
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18.   (i)      Identify TWO  ways in which an alarm can be 
raised in the event of a fi re in a workplace.  
(ii)      Outline  the issues to consider in the selection 
and siting of portable fi re extinguishers.     

19.   (i)      Outline TWO  advantages AND TWO  disadvan-
tages of using hose reels as a means of extinguishing 
fi res.  
(ii)      Outline  the main factors to consider in the siting 
of hose reels.       

20.     With respect to the design features of a building: 
(i)      identify TWO  types of emergency warning sys-
tems that can be installed in the building to ensure 
that all employees can be made aware of the need to 
evacuate the building  
(ii)      outline SIX  structural measures that can help to 
prevent the spread of fi re and smoke.     

21.   Outline:
(i)     the various ways in which persons might be 
harmed by a fi re in work premises  
(ii)     the additional measures that may be required 
to ensure the safe evacuation, in the event of fi re, of 
employees with a range of physical impairments.     

22.   Outline  reasons and benefi ts for undertaking regular 
fi re drills in the workplace.  

23.   Outline  the issues that should be included in a train-
ing programme for employees on the emergency 
action to take in the event of fi re.    
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    Appendix 13.1       Fire risk assessment as recommended in Fire Safety Guides published by the 
Department for Communities and Local Government in 2006 

 Checklist   
 Follow   the fi ve key steps  –  Fill in the checklist  –  Assess 
your fi re risk and plan fi re safety 

    1. Fire safety risk assessment 
 Fire   starts when heat (source of ignition) comes into con-
tact with fuel (anything that burns) and oxygen (air). 

 You   need to keep sources of ignition and fuel apart. 

    How could a fi re start? 
 Think   about heaters, lighting, naked fl ames, electrical equip-
ment, hot processes such as welding or grinding, cigarettes, 
matches and anything else that gets very hot or causes 
sparks.  

    What could burn? 
 Packaging  , rubbish and furniture could all burn just like 
the more obvious fuels such as petrol, paint, varnish and 
white spirit. Also think about wood, paper, plastic, rubber 
and foam. Do the walls or ceilings have hardboard, chip-
board or polystyrene? Check outside, too.  

    Check: 
           Have you found anything that could start a fi re?    
 Make   a note of it. 

       Have you found anything that could burn?    
 Make   a note of it.   

    2. People at risk 
    People at risk 
 Everyone   is at risk if there is a fi re. Think whether the risk 
is greater for some because of when or where they work, 
such as night staff, or because they’re not familiar with 
the premises, such as visitors or customers. 

 Children  , the elderly or disabled people are espe-
cially vulnerable.  

    Check: 
 Have   you identifi ed: 

       who could be at risk?  
       who could be especially at risk?    

 Make   a note of what you have found.   

➤

➤

➤
➤

    3. Evaluate and act 
    Evaluate 

 First  , think about what you have found in Steps 1 and 2: 
what are the risks of a fi re starting, and what are the risks 
to people in the building and nearby?  

    Remove and reduce risk 
 How   can you avoid accidental fi res? Could a source of 
heat or sparks fall, be knocked or pushed into some-
thing that would burn? Could that happen the other way 
round?  

    Protect 
 Take   action to protect your premises and people from fi re.  

    Check: 

           Have you assessed the risks of fi re in your 
workplace?  
       Have you assessed the risk to staff and visitors?  
       Have you kept any source of fuel and heat/sparks 
apart?  
       If someone wanted to start a fi re deliberately, is there 
anything around they could use?  
       Have you removed or secured any fuel an arsonist 
could use?  
       Have you protected your premises from accidental 
fi re or arson?  
How can you make sure everyone is safe in case 
of fi re?
●      Will you know there is a fi re?  
●      Do you have a plan to warn others?  
●      Who will make sure everyone gets out?  
●      Who will call the fi re service?  
●      Could you put out a small fi re quickly and stop it 

spreading?     
How will everyone escape?
●      Have you planned escape routes?  
●      Have you made sure people will be able to safely 

fi nd their way out, even at night if necessary?  
●      Does all your safety equipment work?  
●      Will people know what to do and how to use 

equipment?

 Make   a note of what you have found.   

➤

➤
➤

➤

➤

➤

➤

➤
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    4. Record, plan and train 
    Record 

 Keep   a record of any fi re hazards and what you have 
done to reduce or remove them. If your premises are 
small, a record is a good idea. If you have fi ve or more 
staff or have a licence, then you must keep a record of 
what you have found and what you have done.  

    Plan 
 You   must have a clear plan of how to prevent fi re and 
how you will keep people safe in case of fi re. If you share 
a building with others, you need to coordinate your plan 
with them.  

    Train 
 You   need to make sure your staff know what to do in 
case of fi re, and if necessary, are trained for their roles.  

    Check: 

           Have you made a record of what you have found, 
and action you have taken?  
       Have you planned what everyone will do if there is 
a fi re?  
       Have you discussed the plan with all staff?  
Have you:
●     informed and trained people (practised a fi re drill 

and recorded how it went)?  

➤

➤

➤
➤

●     nominated staff to put in place your fi re preven-
tion measures, and trained them?  

●     made sure everyone can fulfi l their role?  
●     informed temporary staff?  
●     consulted others who share a building with you, 

and included them in your plan?         

    5. Review 
 Keep   your risk assessment under regular review. Over 
time, the risks may change. 

 If   you identify signifi cant changes in risk or make 
any signifi cant changes to your plan, you must tell others 
who share the premises and, where appropriate, retrain 
staff. 

    Have you: 
           made any changes to the building inside or out?  
       had a fi re or near miss?  
       changed work practices?  
       begun to store chemicals or dangerous substances?  
       signifi cantly changed your stock or stock levels? 
Have you planned your next fi re drill?    

 The   checklist above can help you with the fi re risk 
assessment but you may need additional information 
especially if you have large or complex premises. 

Source:   Department for Community and Local 
government.    

➤
➤
➤
➤
➤
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    Appendix 13.2       Example form for recording signifi cant fi ndings as published in 2006 by the 
Department for Communities and Local Government in their Fire Safety Guides 

   Risk Assessment  –  Record of signifi cant fi ndings 

   Rank assessment for  Assessment undertaken by 

   Company  Date 

   Address  Completed by 

       Signature 

   Sheet number  Floor/area  Use 

   Step 1  –  Identify fi re hazards       

   Sources of ignition  Sources of fuel  Sources of oxygen 

   Step 2  –  People at risk       

   Step 3  –  Evaluate, remove, reduce and protect from risk 

   (3.1) Evaluate the risk of the fi re occurring       

   (3.2)  Evaluate the risk to people from a 
fi re starting on the premises 

      

   (3.3)  Remove, reduce the hazards that 
may cause a fi re 

      

   (3.4)  Remove, reduce the risks to people 
from a fi re 

      

   Assessment review       

   Assessment review date  Completed by  Signature 

   Review outcome (where substantial changes have occurred a new record sheet should be used) 

Notes :   1. The risk assessment record fi ndings should refer to plans, records or other documentary as necessary.   2. The information in this record should 
assist you to develop an emergency plan, to coordinate measures with other  ‘ responsible persons ’  in the building, and to inform and train staff and 
inform other relevant persons.  
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    Appendix 13.3       Typical fi re notice 

        From   Stocksigns.    
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  14                              Chemical and 
biological health 
hazards and control   

 After   reading this chapter you should be able to: 

1.     recognize the forms of, and classifi cation of, sub-
stances hazardous to health  

2.     explain the factors to be considered when under-
taking a preliminary assessment of the health risks 
from substances commonly encountered in the 
workplace  

3.     describe the use and limitations of workplace 
exposure limits including the purpose of long-term 
and short-term exposure limits  

4.     distinguish between acute and chronic health 
effects  

5.     outline control measures that should be used to 
reduce the risk of ill-health from exposure to haz-
ardous substances  

6.     outline the basic requirements related to disposal 
of waste and effl uent (and the control of atmos-
pheric pollution).    

     14.1       Introduction 

 Occupational   health is as important as occupational safety 
but generally receives less attention from managers. 
Every year twice as many people suffer ill-health caused 
or exacerbated by the workplace than suffer workplace 
injury. Although these illnesses do not usually kill people, 
they can lead to many years of discomfort and pain. Such 
illnesses include respiratory disease, hearing problems, 

asthmatic conditions and back pain. Furthermore, it has 
been estimated in the UK that 30% of all cancers probably 
have an occupational link  –  that linkage is known for cer-
tain in 8% of cancer cases. 

 Work   in the fi eld of occupational health has been tak-
ing place for the last four centuries and possibly longer. The 
main reason for the relatively low profi le for occupational 
health over the years has been the diffi culty in linking the ill-
health effect with the workplace cause. Many illnesses, such 
as asthma or back pain, can have a workplace cause but can 
also have other causes. Many of the advances in occupa-
tional health have been as a result of statistical and epide-
miological studies (one well-known such study linked the 
incidence of lung cancer to cigarette smoking). While such 
studies are invaluable in the assessment of health risk, there 
is always an element of doubt when trying to link cause and 
effect. The measurement of gas and dust concentrations is 
also subject to doubt when a correlation is made between 
a measured sample and the workplace environment from 
which it was taken. Occupational health, unlike occupational 
safety, is generally more concerned with probabilities than 
certainties. 

 In   this chapter, chemical and biological health haz-
ards will be considered  –  other forms of health hazard will 
be covered in Chapter 15. 

 The   chemical and biological health hazards described 
in this chapter are covered by the following health and 
safety Regulations: 

       control of Substances Hazardous to Health Regulations;  
       control of Lead at Work Regulations;  
       control of Asbestos at Work Regulations.     

➤
➤
➤
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state. They are most commonly generated by the weld-
ing process. The particles tend to be within the respirable 
range (approximately 0.4 – 1.0        μ m) and can lead to long-
term permanent lung damage. The exact nature of any 
harm depends on the metals used in the welding process 
and the duration of the exposure.  

     14.3       Forms of biological agent 

 As   with chemicals, biological hazards may be transported 
by any of the following forms of agent. 

Fungi    are very small organisms, sometimes consisting 
of a single cell, and can appear as plants (e.g. mushrooms 
and yeast). Unlike other plants, they cannot produce 
their own food but either live on dead organic matter 
or on living animals or plants as parasites. Fungi repro-
duce by producing spores, which can cause allergic reac-
tions when inhaled. The infections produced by fungi 
in humans may be mild, such as athlete’s foot, or severe, 
such as ringworm. Many fungal infections can be treated 
with antibiotics. 

Moulds  are a particular group of very small fungi 
which, under damp conditions, will grow on surfaces such 
as walls, bread, cheese, leather and canvas. They can be 
benefi cial (penicillin) or cause allergic reactions (asthma). 
Asthma attacks, athlete’s foot and farmer’s lung are all 
examples of fungal infections. 

Bacteria    are very small single-celled organisms which 
are much smaller than cells within the human body. 
They can live outside the body and be controlled and 
destroyed by antibiotic drugs. There is evidence that bac-
teria are becoming resistant to most antibiotics. This has 
been caused by the widespread misuse of antibiotics. It 
is important to note that not all bacteria are harmful to 
humans. Bacteria aid the digestion of food, and babies 
would not survive without their aid to break down the 
milk in their digestive system. Legionellosis, tuberculosis 
and tetanus are all bacterial diseases. 

Viruses  are minute non-cellular organisms which can 
only reproduce within a host cell. They are very much 
smaller than bacteria and cannot be controlled by anti-
biotics. They appear in various shapes and are continually 
developing new strains. They are usually only defeated by 
the defence and healing mechanisms of the body. Drugs 
can be used to relieve the symptoms of a viral attack but 
cannot cure it. The common cold is a viral infection as are 
hepatitis, AIDS (HIV) and infl uenza.  

     14.2       Forms of chemical agent 

 Chemicals   can be transported by a variety of agents and 
in a variety of forms. They are normally defi ned in the fol-
lowing ways. 

Dusts  are solid particles slightly heavier than air 
but often suspended in it for a period of time. The size 
of the particles ranges from about 0.4        μ m (fi ne) to 10        μ m 
(coarse). Dusts are created either by mechanical processes 
(e.g. grinding or pulverizing) or construction processes 
(e.g. concrete laying, demolition or sanding), or by spe-
cifi c tasks (e.g. furnace ash removal). The fi ne dust is much 
more hazardous because it penetrates deep into the 
lungs and remains there  –  known as  respirable dust . In 
rare cases, respirable dust enters the bloodstream directly 
causing damage to other organs. Examples of such fi ne 
dust are cement, granulated plastic materials and silica 
dust produced from stone or concrete dust. Repeated 
exposure may lead to permanent lung disease. Any dusts 
which are capable of entering the nose and mouth during 
breathing, are known as  inhalable dusts . 

Gases    are any substances at a temperature above 
their boiling point. Steam is the gaseous form of water. 
Common gases include carbon monoxide, carbon dioxide, 
nitrogen and oxygen. Gases are absorbed into the blood-
stream where they may be benefi cial (oxygen) or harmful 
(carbon monoxide). 

Vapours    are substances which are at or very close 
to their boiling temperatures. They are gaseous in form. 
Many solvents, such as cleaning fl uids, fall into this cat-
egory. The vapours, if inhaled, enter the bloodstream and 
some can cause short-term effects (dizziness) and long-
term effects (brain damage). 

Liquids  are substances which normally exist at a tem-
perature between freezing (solid) and boiling (vapours 
and gases). They are sometimes referred to as fl uids in 
health and safety Regulations. 

Mists    are similar to vapours in that they exist at or 
near their boiling temperature but are closer to the liquid 
phase. This means that there are suspended very small 
liquid droplets present in the vapour. A mist is produced 
during a spraying process (such as paint spraying). Many 
industrially produced mists can be very damaging if 
inhaled, producing similar effects to vapours. It is possible 
for some mists to enter the body through the skin or by 
ingestion with food. 

Fume    is a collection of very small metallic particles 
(less than 1        μ m) which have condensed from the gaseous 
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     14.4       Classifi cation of hazardous 
substances and their 
associated health risks 

 A   hazardous substance is one which can cause ill-health to 
people at work. Such substances may include those used 
directly in the work processes (glues and paints), those pro-
duced by work activities (welding fumes) or those which 
occur naturally (dust). Hazardous substances are classifi ed 
according to the severity and type of hazard which they 
may present to people who may come into contact with 
them. The contact may occur while working or transport-
ing the substances or might occur during a fi re or accidental 
spillage. There are several classifi cations but here only the 
fi ve most common will be described. 

Irritant    is a non-corrosive substance which can cause 
skin (dermatitic) or lung (bronchial) infl ammation after 
repeated contact. People who react in this way to a par-
ticular substance are  sensitized or allergic  to that sub-
stance. In most cases, it is likely that the concentration of 
the irritant may be more signifi cant than the exposure time. 
Many household substances, such as wood preservatives, 
bleaches and glues are irritants. Many chemicals used as 
solvents are also irritants (white spirit, toluene and acetone). 
Formaldehyde and ozone are other examples of irritants. 

Corrosive    substances are ones which will attack, nor-
mally by burning, living tissue. Usually strong acids or alka-
lis, examples include sulphuric acid and caustic soda. Many 
tough cleaning substances, such as kitchen oven cleaners, 
are corrosive as are many dishwasher crystals. 

Harmful  is the most commonly used classifi cation and 
describes a substance which, if swallowed, inhaled or pene-
trates the skin,  may  pose limited health risks. These risks can 
usually be minimized or removed by following the instruc-
tion provided with the substance (e.g. by using personal pro-
tective equipment). There are many household substances 

which fall into this category including bitumen-based paints 
and paint brush restorers. Many chemical cleansers are cate-
gorized as harmful. It is very common for substances labelled 
harmful also to be categorized as irritant. 

Toxic    substances are ones which impede or prevent the 
function of one or more organs within the body, such as the 
kidney, liver and heart. A toxic substance is, therefore, a poi-
sonous one. Lead, mercury, pesticides and the gas carbon 
monoxide are toxic substances. The effect on the health of 
a person exposed to a toxic substance depends on the con-
centration and toxicity of the substance, the frequency of 
the exposure and the effectiveness of the control measures 
in place. The state of health and age of the person and the 
route of entry into the body have infl uence on the effect of 
the toxic substance. 

Carcinogenic    substances are ones which are known 
or suspected of promoting abnormal development of 
body cells to become cancers. Asbestos, hardwood dust, 
creosote and some mineral oils are carcinogenic. It is very 
important that the health and safety rules accompanying 
the substance are strictly followed. 

Mutagenic  substances are those which damage 
genetic material within cells, causing abnormal changes 
that can be passed from one generation to another. 

 Each   of the classifi cations may be identifi ed by a sym-
bol and a symbolic letter  –  the most common of these are 
shown in  Figure 14.1   . 

 The   effects on health of hazardous substances may 
be either acute or chronic. 

Acute    effects are of short duration and appear fairly 
rapidly, usually during or after a single or short-term expo-
sure to a hazardous substance. Such effects may be severe 
and require hospital treatment but are usually reversible. 
Examples include asthma-type attacks, nausea and fainting. 

Chronic    effects develop over a period of time which 
may extend to many years. The word  ‘ chronic ’  means  ‘ with 
time ’  and should not be confused with  ‘ severe ’  as its use 
in everyday speech often implies. Chronic health effects 

Harmful
(Xn)

Irritant
(Xi)

Corrosive
(C)

Toxic
(T)

Carcinogenic
(T)

Figure 14.1          Classifi cation symbols.    
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enter the lungs where they have access to the blood-
stream and many other organs;  
absorption through the skin   –  the substance comes 
into contact with the skin and enters through either 
the pores or a wound. Tetanus can enter in this way as 
can toluene, benzene and various phenols;  
ingestion   –  through the mouth and swallowed into 
the stomach and the digestive system. This is not a 
signifi cant route of entry to the body. The most com-
mon occurrences are due to airborne dust or poor 
personal hygiene (not washing hands before eating 
food) (see  Figure 14.2   ).    

 Another   very rare entry route is by  injection . The 
abuse of compressed air lines by shooting high pressure 
air at the skin can lead to air bubbles entering the blood-
stream. Accidents involving hypodermic syringes in a 
health or veterinary service setting are rare but illustrate 
this form of entry route. 

 The   most effective control measures which can 
reduce the risk of infection from biological organisms are 
disinfection, proper disposal of clinical waste (including 
syringes), good personal hygiene and, where appropriate, 
personal protective equipment. Other measures include 
vermin control, water treatment and immunization. 

 There   are fi ve major functional systems within the 
human body  –  respiratory, nervous, cardiovascular (blood), 
urinary and integumentary (the skin). 

➤

➤

are produced from prolonged or repeated exposures to 
hazardous substances resulting in a gradual, latent and 
often irreversible illness, which may remain undiagnosed 
for many years. Many cancers and mental diseases fall 
into the chronic category. During the development stage 
of a chronic disease, the individual may experience no 
symptoms. 

    14.4.1       The role of COSHH 

 The   Control of Substances Hazardous to Health Regulations 
(COSHH) 1988 were the most comprehensive and signifi -
cant piece of health and safety legislation to be introduced 
since the Health and Safety at Work Act 1974. They were 
enlarged to cover biological agents in 1994 and further 
amended in 1997, 1999, 2002 and 2005. A detailed summary 
of these Regulations appears in Chapter 17 (Section 17.11). 
The Regulations impose duties on employers to protect 
employees and others who may be exposed to substances 
hazardous to their health and requires employers to control 
exposure to such substances. 

 The   COSHH Regulations offer a framework for employ-
ers to build a management system to assess health risks and 
to implement and monitor effective controls. Adherence to 
these Regulations will provide the following benefi ts to the 
employer and employee: 

       improved productivity due to lower levels of ill-health 
and more effective use of materials;  
       improved employee morale;  
       lower numbers of civil court claims;  
       better understanding of health and safety legal 
requirements.    

 Organizations   which ignore COSHH requirements will 
be liable for enforcement action, including prosecution, 
under the Regulations.   

     14.5       Routes of entry to the human 
body

 There   are three principal routes of entry of hazardous sub-
stances into the human body: 

        inhalation   –  breathing in the substance with normal 
air intake. This is the main route of contaminants into 
the body. These contaminants may be chemical (e.g. 
solvents or welding fume) or biological (e.g. bacteria 
or fungi) and become airborne by a variety of modes, 
such as sweeping, spraying, grinding and bagging.  They 

➤

➤
➤
➤

➤

Dermal exposure – absorption through skin

Ingestion

Hazardous
substance

Inhalation

Exposure pathways

Figure 14.2          Hazardous substances  –  principal routes of entry into the 
human body.    
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    14.5.1       The respiratory system 

 This   comprises the lungs and associated organs (e.g. the 
nose). Air is breathed in through the nose, and passes 
through the trachea (windpipe) and the bronchi into the 
two lungs. Within the lungs, the air enters many smaller 
passageways (bronchioles) and thence to one of 300       000 
terminal sacs called alveoli. The alveoli are approximately 
0.1       mm across, although the entrance is much smaller. On 
arrival in the alveoli, there is a diffusion of oxygen into the 
bloodstream through blood capillaries and an effusion of 
carbon dioxide from the bloodstream. While soluble dust 
which enters the alveoli will be absorbed into the blood-
stream, insoluble dust (respirable dust) will remain perma-
nently, leading to possible chronic illness ( Figure 14.3   ). 

 The   whole of the bronchial system is lined with hairs, 
known as cilia. The cilia offer some protection against insol-
uble dusts. These hairs will arrest all non-respirable dust 
(above 5        μ m) and, with the aid of mucus, pass the dust from 
one hair to a higher one and thus bring the dust back to 
the throat (this is known as the ciliary escalator). It has been 
shown that smoking damages this action. The nose will nor-
mally trap large particles (greater than 20       mm) before they 
enter the trachea. There are over 40 conditions that can 

affect the lungs and/or airways and impinge on the ability 
of a person to breathe normally. 

Respirable   dust  tends to be long thin particles with 
sharp edges which puncture the alveoli walls. The puncture 
heals producing scar tissues which are less fl exible than the 
original walls  –  this can lead to fi brosis. Such dusts include 
asbestos, coal, silica, some plastics and talc. The possible indi-
cators of a dust problem in the workplace are fi ne depos-
its on surfaces, people and products or blocked fi lters on 
extraction equipment. Ill-health reports or complaints from 
the workforce could also indicate a dust problem. 

 Acute   effects on the respiratory system include bron-
chitis and asthma and chronic effects include fi brosis and 
cancer. Hardwood dust, for example, can produce asthma 
attacks and nasal cancer. 

 Finally  , asphyxiation, due to a lack of oxygen, is a 
problem in confi ned spaces particularly when MIG (metal 
inert gas) welding is taking place.  

    14.5.2       The nervous system 

 The   nervous system consists primarily of the brain, the spi-
nal cord and nerves extending throughout the body ( Figure 
14.4   ). Any muscle movement or sensation (e.g. hot and cold) 
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Figure 14.3      The upper and lower respiratory system.    
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cells produced. Carbon monoxide prevents the red cells 
from absorbing suffi cient oxygen and the effects depend 
on its concentration. Symptoms begin with headaches 
and end with unconsciousness and possibly death.  

  