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About your qualification




INTRODUCTION TO THE PLUMBING QUALIFICATIONS


You are completing one of the following qualifications:



	●  Level 2 Technical Certificate in Plumbing (8202-25)



	●  Level 2 Diploma in Plumbing Studies (6035-02)



	●  Level 3 Diploma in Plumbing and Domestic Heating (9189)



	●  T Level Technical Qualification in Building Services Engineering for Construction (8710).






The Level 2 Technical Certificate and Level 2 Diploma are for learners who are interested in developing the specific technical and professional skills that can support development towards becoming a plumber, or progression to Level 3 qualifications.


The Level 3 Diploma is the on-programme qualification for the Plumbing and Heating Technician Apprenticeship and is designed to provide the apprentice with the opportunity to develop the knowledge, skills and core behaviours that are expected of a competent Plumbing and Domestic Heating Technician operating in a number of regulated areas. 


T Levels are new Level 3 vocational qualifications available following the completion of GCSEs. They are the same size as three A Levels and you will sit them across two years. They offer a mixture of classroom, workshop and on the job experience through industrial placements. The Plumbing Engineering (356) and Heating Engineering (355) occupational specialisms will offer knowledge and experience needed to open the door to skilled employment or further study.



HOW TO BECOME A PLUMBING AND HEATING TECHNICIAN


To become a fully recognised plumber, you must complete the following:



	●  Plumbing and Heating Technician Apprenticeship (9189).






The 8202 Technical Certificate and 6035 Level 2 Diploma provide the knowledge and practical skills to prepare you for an apprenticeship. 


The apprenticeship and 9189 Level 3 Diploma will give you an understanding of suitable on-site skills and further knowledge required to work in the plumbing industry. Once qualified, there are many specialist qualifications available, such as environmental technology systems and designing and planning complex water systems.


How to achieve your qualification


The requirements for successfully obtaining your qualification depend on which programme you are enrolled on.


6035


The 6035 diploma is assessed by a range of multiple choice exams, assignments and practical tests. You will be assessed, by one of these methods, at the end of each unit. 


For details on which assessments will follow which units, you should consult the City & Guilds qualification handbook. For details on when you will complete your assessments, consult your tutor. 


8202


Level 2 is assessed using one multiple choice examination and one practical synoptic assignment.


For the synoptic assignment, a typical brief might be to install a cold water supply and hot water distribution pipework connected to all sanitary appliances. You will need to draw on skills and understanding developed across the qualification content in order to consider the specific requirements of the particular system and related plumbing principles, and carry out the brief. This includes the ability to plan tasks, such as plant, materials and equipment for an installation, and apply the appropriate practical and hand skills to carry them out using appropriate tools and equipment.


You will also demonstrate that you are following health and safety regulations at all times by drawing upon your knowledge of legislation and regulations. 


The exam draws from across the content of the qualification, using multiple choice questions to:



	●  confirm breadth of knowledge and understanding



	●  test applied knowledge and understanding – giving the opportunity to demonstrate higher-level integrated understanding through application, analysis and evaluation.






9189


Level 3 is assessed using multiple choice tests and practical assignments. These will happen at the end of each phase of learning, with there being four phases in total. Learners will also be expected to keep a work log for the duration of the programme.


The apprenticeship is assessed separately to the on-programme qualification and is assessed by an end-point assessment (EPA). In order to progress through the end-test gateway to end-point assessment, you must complete the following:



	●  Level 3 Diploma in Plumbing and Domestic Heating qualification (9189)



	●  Level 2 Maths



	●  Level 2 English.






The graded EPA will be comprised of the following assessment methods:



	●  multiple choice test



	●  design project



	●  practical installation test



	●  practical application test



	●  professional discussion.






T Level (8710)


This Level 3 course, which runs alongside the apprenticeship programme, offers the opportunity for learners to gain essential skills that will enable them to enter employment within the plumbing and heating sector.


The course is a two-year programme. All learners studying a Building Services Engineering for Construction T Level will complete the core component (350), which introduces the foundational industry principles. This component is assessed by two written exams and an employer-set project. This core component is covered in another Hodder Education textbook: Building Services Engineering for Construction T Level: Core. 


You will also choose one or two occupational specialisms. These include:



	●  355 Heating engineering



	●  356 Plumbing engineering






Although these specialisms will involve practical work, which you will cover with your tutor in the workshop, and will be assessed by observation of practical tasks, the key underpinning plumbing and heating content needed for these specialisms is covered across this book and The City & Guilds Textbook: Plumbing Book 2 (also Hodder Education). 
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How to use this book





Throughout this book you will see the following features:


Industry tips and Key points are particularly useful pieces of advice that can assist you in your workplace or help you remember something important.




INDUSTRY TIP


While many companies have their own style of working, others employ plumbers for specific tasks, i.e. those operatives that work on-site and those that work in private houses.







KEY POINT


It is vital that fuels are kept dry and that they are delivered in good condition for optimum combustion efficiency to occur.





Key terms in bold purple in the text are explained in the margin to aid your understanding. (They are also explained in the Glossary at the back of the book.)




KEY TERM


Corrosion: any process involving the deterioration or degradation of metal components, where the metal’s molecular structure breaks down irreparably.





Health and safety boxes flag important points to keep yourself, colleagues and clients safe in the workplace. They also link to sections in the health and safety chapter for you to recap learning.




HEALTH AND SAFETY


A fire extinguisher should always be available when using any form of soldering equipment.





Activities help to test your understanding and learn from your colleagues’ experiences.




ACTIVITY


What would motivate you to improve your work? Make a note and discuss with your team to see what motivates them.





Values and behaviours boxes provide hints and tips on good workplace practice, particularly when liaising with customers.




VALUES AND BEHAVIOURS


It is good practice to keep customers informed of any inconveniences that could be caused by the work that may affect their day-to-day routine.





Improve your maths items provide opportunities to practise or improve your maths skills.  [image: image]


Improve your English items provide opportunities to practise or improve your English skills.  [image: image]


At the end of each chapter there are some Test your knowledge questions and Practical tasks. These are designed to identify any areas where you might need further training or revision. 


Apprenticeship only flagging identifies content that is relevant to apprenticeship learners only.   [image: image]


















CHAPTER 1 HEALTH AND SAFETY PRACTICES AND SYSTEMS







INTRODUCTION


Plumbers that work on construction sites are at risk from hazards and accidents every day. Construction is one of the UK’s largest industries and arguably the most dangerous. In the past 25 years, nearly 3000 people have been killed on construction sites or as a direct result of construction work. Recent years have seen a fall in the fatality figures, yet accidents continue to be a cause for concern within the industry. While total elimination of accidents is an impossibility, we can ensure that, by proper health and safety management, this figure is reduced still further.


The overriding factor that you need to remember is that health and safety is everyone’s responsibility.


In this first chapter we will look at the health, safety and welfare of the people that work on construction sites, and the protection from hazards and harm of the general public. We will investigate the health and safety legislation that helps to keep us safe, as well as look at the methods we should employ for safe working at height, and in excavations and confined spaces. We will investigate how we should deal with toxic and dangerous substances, such as lead and asbestos, solvents, flammable materials and gases, and discuss how we can keep ourselves from harm by the correct use of personal protective equipment (PPE).


By the end of this chapter, you will have knowledge and understanding of the following areas of health, safety and welfare in the construction and building services industries:



	●  health, safety and welfare legislation and regulation



	●  recognising and responding to hazardous situations



	●  personal protection methods and equipment



	●  responding to accidents and incidents



	●  electrical safety in the workplace and the home



	●  safe working practices with heat-producing equipment



	●  safe working practices at height



	●  safe working practices in excavations and confined spaces.










1 HEALTH, SAFETY AND WELFARE LEGISLATION AND REGULATION


Hazards encountered by plumbers in particular include asbestos, strained muscles, broken bones, falls, slips, trips and noise. Diseases they risk include dermatitis, asbestosis and emphysema.


In many instances, when the work is subcontracted on a construction project, there is confusion as to who is responsible for safety. However, legislation is very clear that everyone has duties and responsibilities regarding health and safety, from the worker to each contractor, to the architect up to the client and the owner of the structure that is being built.




KEY TERMS


Hazard: a danger; something that can cause harm.


Legislation: a law or group of laws that have come into force; health and safety legislation for the plumbing industry includes the Health & Safety at Work Act and the Electricity at Work Regulations. 





In this the first section of this chapter we will look at some of the many pieces of legislation surrounding health and safety in the construction industry.




INDUSTRY TIP



	●  You can access the Health and Safety at Work etc. Act 1974 (HASAWA) at: www.legislation.gov.uk/ukpga/1974/37



	●  You can access the Control of Substances Hazardous to Health (COSHH) Regulations 2002 at: www.legislation.gov.uk/uksi/2002/2677/regulation/7/made



	●  You can access the Personal Protective Equipment (PPE) at Work Regulations 1992 at: www.legislation.gov.uk/uksi/1992/2966/contents/made









Protecting the workforce and the general public


General health and safety legislation


The Health and Safety at Work etc. Act 1974


The Health and Safety at Work etc. Act 1974 (HASAWA) is the principal piece of legislation covering occupational health and safety in the UK.


The Act lays down the principles for the management of health and safety at work, enabling the creation of more specifically targeted legislation and codes of practice, such as the Control of Substances Hazardous to Health (COSHH) Regulations 2002 and the Personal Protective Equipment (PPE) at Work Regulations 1992. In other words, all other health and safety legislation has been written as an addition to and because of the HASAWA 1974.


The Act covers all people at work (except domestic servants in private employment) whether they are employers, employees or the self-employed. It is specifically aimed at people and their activities at work rather than premises or processes. It includes provisions for both the protection of people at work and members of the general public who may be at risk as a consequence of the workplace activities.


The main objectives of the HASAWA 1974 are:



	●  to secure the health, safety and welfare of all people at work



	●  to protect others from the risks arising from work activities



	●  to control the obtaining, keeping and use of explosives and highly flammable substances



	●  to control emissions into the atmosphere of noxious or offensive substances.






Sections 2, 3, 7 and 8 of the HASAWA 1974 cover more general duties that relate directly to you, your employer and the general public.


The general duties of the HASAWA 1974 – Section 2


Section 2 of the HASAWA deals specifically with the general duties of the employer towards its employees. It states that:


‘It is the duty of every employer, so far as is reasonably practicable, to ensure the health, safety and welfare at work of their employees.’


More specifically, this applies to ensuring that:



	●  plant and systems are safe and without risk to health



	●  there is no risk to health in connection with the use, handling, storage and transport of articles and substances



	●  information, instruction and supervision with regard to the health and safety at work of employees is available



	●  the working environment for employees is safe, without risk to health, and adequate with regards to facilities and arrangements for their welfare at work



	●  the place of work is maintained in a safe condition and without risk to health, and the means of access to it and egress from it are safe and without risk.






This legislation also states that employers must have a health and safety policy and, if the company has five or more employees, that policy must be written down. It must be revised as necessary at regular intervals and all employees must have access to and be informed of any changes made to the policy.


Every employer must consult with health and safety representatives appointed by their employees with a view to making and maintaining arrangements that will enable co-operation between employer and employees in promoting and developing health and safety measures and checking their effectiveness. 




HEALTH AND SAFETY


Every employer must consult with health and safety representatives. These people are appointed by employees of an organisation to act on their behalf. Their role is to make and maintain arrangements that will enable the employer and employees to promote and develop health and safety measures, and to check their effectiveness.





The general duties of employers and the self-employed to people other than their employees – Section 3


Every employer must ensure, so far as is reasonably practicable, that people not in their employment who may be affected by their work are not exposed to risks to their health and safety. These duties also apply to the self-employed.


Every employer and self-employed person must give to those people who are not in their employment information on the way that aspects of their work might affect the health and safety of others.


Additional employer responsibilities


In addition, the HASAWA 1974 tells us that any employer must:



	●  carry out risk assessments of all the company’s work activities



	●  identify and implement adequate control measures



	●  inform all employees of the risk assessments and associated control measures



	●  review the risk assessments at regular intervals



	●  make a record of the risk assessments if five or more operatives are employed.






The general duties of employees at work – Section 7


It is the duty of every employee while at work to take reasonable care for the health and safety of themselves and others who may be affected by their acts or omissions at work, and to co-operate with their employer so far as is necessary to enable any duty or requirement to be performed or complied with.




KEY TERM  [image: image]


Comply: act in accordance with; meet the standards of.





Duty not to interfere with or misuse anything provided – Section 8


Section 8 is often referred to as the ‘horseplay section’. According to the HASAWA:


‘Employees must not intentionally or recklessly interfere with, or misuse, anything provided in the interests of health, safety or welfare, for example, the fooling with and the misuse of a fire extinguisher.’




INDUSTRY TIP



	●  You can access the PUWER Regulations at: www.legislation.gov.uk/uksi/1998/2306/contents/made



	●  You can access the Electricity at Work Regulations 1989 at: www.legislation.gov.uk/uksi/1989/635/contents/made









The Provision and Use of Work Equipment Regulations (PUWER) 2009


These Regulations lay down the minimum standards for the use of all work-related tools and equipment, and are usually used in conjunction with other more specific regulations, such as the Electricity at Work Regulations or similar. The requirements contained within the Regulations are aimed specifically at employers, who must:




	●  take notice of working conditions and hazards on-site and at work when selecting equipment



	●  provide work equipment that is fit for purpose and conforms to relevant safety standards



	●  ensure that the work equipment is used only for its intended purpose



	●  maintain all equipment in good working order



	●  ensure that appropriate safety devices are available



	●  issue operatives with appropriate instructions, training and supervision to enable them to use the work equipment safely



	●  make sure that all equipment is inspected regularly and at least after installation or assembly at a new location. 






The Personal Protective Equipment at Work Regulations 1992


Employers have basic duties concerning the provision and use of personal protective equipment (PPE) at work wherever there are risks to health and safety that cannot be adequately controlled in other ways.


PPE is defined in the Regulations as all equipment that is intended to be worn or held by a person at work and that protects them against one or more risks to their health or safety. Examples of this would be safety helmets, gloves, eye protection, high-visibility clothing, safety footwear and safety harnesses.


Hearing protection and respiratory (breathing) protective equipment (RPE) provided for most work situations are not covered by the PPE Regulations because other regulations are in force that deal specifically with these areas. However, these items need to be compatible with any other PPE provided.


The Regulations require that PPE is:



	●  properly assessed before use to ensure it is suitable



	●  maintained and stored correctly



	●  provided with instructions on how to use it safely



	●  used correctly by employees.






All employers must provide PPE free of charge whether the PPE is returnable or not (this also applies to agency workers not in the employer’s full employment). There are no exemptions from using or wearing PPE. PPE must also be provided to members of the public who are at risk – for example, site visitors. If PPE is provided it must be used.


[image: image]

▲  Figure 1.1 Mandatory helmet sign








INDUSTRY TIP


You can access the Control of Substances Hazardous to Health Regulations 2002 at: www.legislation.gov.uk/uksi/2002/2677/pdfs/uksi_20022677_en.pdf





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


The Control of Substances Hazardous to Health Regulations, known as COSHH, are intended to protect people from illness caused by exposure to hazardous substances. The Regulations require employers to:



	●  assess the risks to health and safety



	●  decide what precautions are needed to prevent ill health



	●  prevent or control exposure



	●  make sure that the control measures are used and maintained



	●  monitor exposure and carry out health checks if needed



	●  make sure that all employees are properly informed, trained and supervised.






To comply with COSHH, eight steps should be followed (Table 1.1).


▼  Table 1.1 The eight steps needed to comply with COSHH
















	


	1  Assess the risks








	

Your employer should assess the risks to health from hazardous substances used in or created by your workplace activities.









	


	2  Decide what precautions are needed








	

Your employer must not carry out work that could expose you to hazardous substances without first considering the risks and the necessary precautions.









	


	3  Prevent or adequately control exposure








	

Your employer must prevent you being exposed to hazardous substances. Where preventing exposure is not reasonably practicable, then your employer must adequately control it. 









	


	4  Ensure that control measures are used and maintained








	

Your employer must ensure that control measures are used and maintained properly, and that safety procedures are followed.









	


	5  Monitor the exposure








	

Your employer should monitor the exposure of employees to hazardous substances, if necessary. 









	


	6  Carry out health surveillance








	

Your employer must carry out appropriate health surveillance where the risk assessment has shown that this is necessary or where COSHH sets specific requirements.









	


	7  Prepare plans and procedures to deal with accidents, incidents and emergencies








	

Your employer must prepare plans and procedures to deal with incidents and emergencies involving hazardous substances, where necessary. 









	


	8  Ensure employees are properly informed, trained and supervised








	

Your employer should provide you with suitable and sufficient information, instruction and training. 












Source: Health and Safety Executive (2005) COSHH: A brief guide to the Regulations


COSHH data sheets


There are many forms of hazardous substance for which manufacturers and suppliers produce COSHH data sheets. These are an invaluable source of safety information, designed to make you aware of the known hazards associated with a material or substance, advise you of safe handling procedures, and recommend the most effective response to accidents.




KEY POINT


There are many forms of hazardous substance, for which manufacturers and suppliers produce COSHH data sheets. The data sheet is an invaluable source of safety information and is designed to make you aware of the known hazards associated with a material or substance, advise you of safe handling procedures and recommend the most effective response to accidents.





Under the COSHH Regulations, hazardous substances include:



	●  chemicals – classified under ‘Chemicals Regulations’ and identifiable by red and white diamond-shaped warning symbols on the container; care should be taken with unmarked containers



	●  any substance that has been assigned a workplace exposure limit



	●  dusts in concentrations in air greater than 10 mg/m3 for inhaled dust or 4 mg/m3 of respirable dust



	●  biological agents such as bacteria, viruses, fungi and parasites



	●  asphyxiants such as carbon dioxide and nitrogen



	●  carcinogens such as radon gas or tobacco smoke.






Routes of entry into the body include:



	●  breathing in vapours, gases, dusts and fumes



	●  eating or drinking substances or foods contaminated by hazardous substances



	●  contact with the skin or absorption into the body through the skin, causing harm to internal organs, or via cuts or wounds, causing harm to internal organs



	●  contact with the eyes by fumes, vapours, liquids and dusts.








INDUSTRY TIP


You can access the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013 at: www.legislation.gov.uk/uksi/2013/1471/contents





The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013


The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations (RIDDOR) 2013 apply to all work activities. They place a legal duty on your employer, the self-employed and people in control of work premises to report some work-related accidents, diseases and dangerous occurrences by the fastest means possible, usually first by telephone and then in writing. RIDDOR applies to all work activities but not all incidents are reportable. Those that must be reported are:



	●  deaths



	●  over-three-day injuries – where an employee or self-employed person is away from work or unable to perform their normal work duties for more than three consecutive days. This must be reported within 15 days



	●  injuries to members of the public or people not at work where they are taken from the scene of an accident to hospital



	●  certain work-related diseases, for example illnesses such as cancers which can be linked to hazards that a person may have been exposed to in their work



	●  dangerous occurrences – where something happens that does not result in an injury, but could have done. 






Gas Safe-registered gas fitters must also report dangerous gas fittings they find, and gas conveyors/suppliers must report some flammable gas incidents.




HEALTH AND SAFETY


How to report an incident


Call: 0845 300 9923


Email: riddor@connaught.plc.uk


Report online at: www.hse.gov.uk/riddor/report.htm


Write to: Incident Contact Centre, Caerphilly Business Park, Caerphilly CF83 3GG







INDUSTRY TIP


You can access the Electricity at Work Regulations 1989 at: www.legislation.gov.uk/uksi/1989/635/contents/made





The Electricity at Work Regulations 1989


The Electricity at Work (EAW) Regulations place legal responsibilities on employers and employees to ensure that fixed electrical equipment and portable appliances are tested (PAT test) and maintained, and regular inspections carried out to ensure they are safe to use. Verifiable evidence is required in the form of:



	●  documented inspection and testing records, such as portable appliance test (PAT) records and test certificates



	●  evidence that training has been carried out



	●  electrical authorisations



	●  the control of work activities



	●  competent persons.








KEY TERM


Portable appliance test (PAT test): the process of checking electrical appliances and equipment to ensure they are safe to use.







KEY TERM  [image: image]


Competent: having the necessary ability, knowledge or skill (trained, tested and received a certificate).





The Regulations ensure precautions are taken to avoid death or personal injury from electricity during work activities. The main requirements are to:



	●  make sure that all persons working on or near electrical equipment are competent



	●  maintain electrical systems in safe condition



	●  carry out electrical work safely



	
●  ensure equipment is suitable and safe to use in terms of:


	●  strength and capability



	●  use in adverse or hazardous environments – for example, weather, dirt, dust, gases, mechanical hazards and flammable atmospheres












	●  ensure effective insulation of conductors in a system



	●  ensure effective earthing of the system



	●  ensure that if work is carried out to the earthing system that involves breaking the flow of current, other precautions are taken to maintain the earth continuity



	●  ensure all components of the electrical system are suitable and safe for use



	●  protect against system overload



	●  provide suitable means for cutting off the supply of electrical current to any electrical equipment and effective isolation of electrical equipment



	●  ensure that work is not carried out on or near a live conductor unless absolutely essential and suitable precautions are taken to prevent injury



	●  ensure adequate working space, access and lighting to all electrical equipment where work is undertaken. 








INDUSTRY TIP


You can access the Work at Height Regulations 2005 at: www.legislation.gov.uk/uksi/2005/735/contents/made





[image: image]

▲  Figure 1.2 Electrical testing






The Work at Height Regulations 2005


The Work at Height Regulations 2005 apply to all work at height where there is a risk of a fall that may cause personal injury. They place duties on employers, the self-employed and any person that controls the work of others, such as managers, supervisors or building owners who may use contractors to work at height. As part of the Regulations, duty holders must ensure that:



	●  all work at height is properly planned and organised



	●  those people working at height are competent



	●  the risks from working at height are assessed and the correct work equipment is selected and used



	●  equipment for working at height is regularly inspected and properly maintained.








KEY TERM  [image: image]


Duty holder: a person who controls, reduces or eliminates health and safety risks that may arise during the construction of a building or during future maintenance. They must also provide information for the health and safety file.





Duty holders must also:



	●  ensure working at height is avoided where possible



	●  use work equipment or other measures to prevent falls where working at height is unavoidable



	●  where they cannot eliminate the risk of a fall, use work equipment or other measures to reduce the distance of the fall.






The Regulations also include requirements for existing places of work and means of access for working at height, collective fall prevention equipment such as guardrails and working platforms, collective fall arresters such as nets and airbags, personal fall protection such as harnesses and work restraints, and ladders.


[image: image]

▲  Figure 1.3 Working at height 






The Manual Handling Operations Regulations 1992


The Manual Handling Operations Regulations apply to a wide range of manual handling activities, including lifting, lowering, pushing, pulling and carrying. In the Regulations, loads are described as being either inanimate – for example, a gas boiler – or animate, such as a person or animal.


The Regulations require employers to:



	●  avoid hazardous manual handling operations so far as is reasonably practicable



	●  assess any hazardous manual handling operations that cannot be avoided



	●  reduce the risk of injury so far as is reasonably practicable, including automating or mechanising the lifting process as much as possible.






Employees have a duty to make full and proper use of any system of work provided for employees by their employer, to reduce risks of manual handling injuries. A useful resource is ‘Manual handling at work: a brief guide’ on the HSE website.




INDUSTRY TIP


You can access the Manual Handling Operations Regulations 1992 at: www.legislation.gov.uk/uksi/1992/2793/contents/made 





The Safety Signs and Signals Regulations 1996


The Safety Signs and Signals Regulations require employers to provide specific safety signs whenever and wherever there is a risk that has not been avoided or controlled in other ways, including the use of road traffic signs within workplaces to control road traffic movements. They also place a duty on employers to keep the safety signs in good condition and explain unfamiliar signs to their employees, giving instructions on what they need to do when they see a safety sign.


The Regulations apply to all places of work and cover other methods of conveying health and safety information, including the use of illuminated signs, hand and audible signals such as fire alarms, fire safety signs and the marking of pipework containing dangerous substances. These are in addition to the traditional safety signs such as prohibition and warning signs.


[image: image]

▲  Figure 1.4 Good manual handling at work








KEY POINT


The Safety Signs and Signals Regulations apply to all places of work, but do not include signs and labels used in connection with the supply of substances, products and equipment or the transport of dangerous goods.







INDUSTRY TIP


You can access the Safety Signs and Signals Regulations 1996 at: www.legislation.gov.uk/uksi/1996/341/made





The Control of Lead at Work Regulations 2002


The Control of Lead at Work Regulations apply to all work that exposes any person to lead in any form whereby the lead may be ingested, inhaled or absorbed into the body. This is relevant to plumbers as the lead may be absorbed through the skin when it is being handled or the fumes breathed in when they lead weld.


An Approved Code of Practice (ACOP), ‘Control of Lead at Work’, is available and should be used in conjunction with the Regulations.


The Regulations state that the employer must assess the nature and extent of the exposure to lead so that the measures of control will be adequate based on that assessment. Where there is ‘significant’ exposure to lead all the Regulations will apply, but below this level only some of the Regulations will apply. 


The basic measure to protect employees from absorbing lead is the prevention of the escape of lead dust, fume or vapour into the workplace. Personal hygiene is important in controlling lead absorption, and the provision and use of adequate washing facilities and PPE is a basic requirement. Food and drink should not be consumed in any place that may be contaminated by lead and the employer should provide alternative arrangements.


Employees should be given sufficient information and training regarding hazards, precautions and duties under the Regulations.


Working with lead and the symptoms of lead poisoning will be covered in detail later in this chapter (see page 22).




INDUSTRY TIP


You can access the Control of Lead at Work Regulations 2002 at: www.legislation.gov.uk/uksi/2002/2676/contents/made





The Control of Asbestos Regulations 2006


The Control of Asbestos Regulations 2006 prohibit the importing, supplying and use of all forms of asbestos. They continue the ban introduced in 1985 for blue and brown asbestos and, in 1999, for white asbestos. The ban on the second-hand use of asbestos products, such as asbestos cement sheets and asbestos boards and tiles, also remains in place.
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Prohibit: prevent or forbid by law.





The ban applies to new use of asbestos. If existing asbestos-containing materials are in good condition, they may be left in place provided that their condition is monitored and managed to ensure they are not disturbed.


Asbestos will be covered later in this chapter (see page 24).


[image: image]

▲  Figure 1.5 Asbestos in poor condition








INDUSTRY TIP


You can access the Control of Asbestos Regulations 2006 at: www.legislation.gov.uk/uksi/2006/2739/contents/made





Health and Safety (First Aid) Regulations 1981 (with 2013 amendment)


These Regulations set out what employers need to do to address the issue of first aid provision in the workplace:



	●  Managing the provision, i.e. first aid kit, equipment, room etc.



	●  The requirement for training first aiders



	●  The requirement for appointed persons



	●  Making employees aware of these provisions



	●  First aid for the self employed



	●  Examples of where the Regulations do not apply.






Confined Spaces Regulations 1997


Under the HASAWA 1974, employees are responsible where the work carries a risk when working in confined spaces. This responsibility is outlined in the Confined Spaces Regulations 1997. The key duties are:



	●  to avoid working in confined spaces wherever possible by completing the work from the outside



	●  to follow a safe system of work, if confined space working cannot be avoided



	●  to put in place adequate emergency arrangements BEFORE work starts. 








INDUSTRY TIP


You can access the Construction (Design and Management) Regulations 2015 at: www.legislation.gov.uk/uksi/2015/51/contents/made







INDUSTRY TIP


A summary of the duties of each party and how they are applied is given in Table 1.2. This is taken from the Health and Safety Executive (HSE) publication L153 Managing health and safety in construction, (published 2015), available on the HSE’s website at: www.hse.gov.uk/pubns/priced/l153.pdf







KEY TERM


Health and Safety Executive (HSE): the government body in the UK responsible for the encouragement, regulation and enforcement of workplace health, safety and welfare regulations and government legislation.





Construction-specific legislation


The Construction (Design and Management) Regulations 2015


The Construction (Design and Management) (CDM) Regulations 2015 are the principal piece of health and safety legislation specifically written for the construction industry. They came into force on 6 April 2015, replacing and updating previous regulations.


The main aim of the CDM Regulations 2015 is to combine health and safety into the management of large construction projects and to encourage everyone involved to work together to:



	●  improve the planning and management of projects from the very start



	●  identify hazards early on, so they can be eliminated or reduced at the design planning stage and the remaining risks can be properly managed



	●  target effort where it can do the most good in terms of health and safety, and discourage unnecessary red tape.






The aim is for health and safety considerations to be treated as an essential part of a project’s development and not as an afterthought or added extra. This ensures that the responsibility lies firmly with all individuals, from management at the highest level, the client, the designer (architect) and the main contractor, down to the subcontractors, tradespersons and apprentices on-site.


The CDM Regulations require the appointment of a principal designer whose job it is to advise the client on health and safety issues during the design and planning phases of construction work. They should:



	●  help the client prepare the pre-construction information, and ensure that this is received by the designers and principal contractor in good time



	●  ensure that the designers fulfil their roles



	●  plan, manage and monitor pre-construction phase, co-ordinating any matters relating to health and safety during this phase to ensure that the project is without health and safety issues



	●  eliminate and control any risks throughout the design work



	●  ensure that there is co-operation and co-ordination between all duty holders



	●  liaise with the principal contractor to share information relevant to the planning, management and monitoring of the construction phase, and co-ordinate any health and safety issues during construction



	●  prepare the health and safety file. 






▼  Table 1.2 CDM roles and duties
















	

CDM duty holders: who are they? 




	

Summary of role/main duties 













	

Clients are organisations or individuals for whom a construction project is carried out. 




	

Make suitable arrangements for managing a project. This includes making sure:



	●  other duty holders are appointed



	●  sufficient time and resources are allocated.



	Make sure:



	●  relevant information is prepared and provided to other duty holders



	●  the principal designer and principal contractor carry out their duties



	●  welfare facilities are provided. 













	

Domestic clients are people who have construction work carried out on their own home, or the home of a family member that is not done as part of a business, whether for profit or not. 




	

Domestic clients are in scope of CDM 2015, but their duties as a client are normally transferred to:



	●  the contractor, on a single contractor project, or



	●  the principal contractor, on a project involving more than one contractor.






However, the domestic client can choose to have a written agreement with the principal designer to carry out the client duties.









	

Designers are those who, as part of a business, prepare or modify designs for a building, product or system relating to construction work. 




	

When preparing or modifying designs, to:



	●  eliminate, reduce or control foreseeable risks that may arise during construction, and the maintenance and use of a building once it is built



	●  provide information to other members of the project team, to help them fulfil their duties. 













	

Principal designers are designers appointed by the client in projects involving more than one contractor. They can be an organisation or an individual with sufficient knowledge, experience and ability to carry out the role. 




	

Plan, manage, monitor and co-ordinate health and safety in the pre-construction phase of a project. This includes:



	●  identifying, eliminating or controlling foreseeable risks



	●  ensuring designers carry out their duties



	●  preparing and providing relevant information to other duty holders.






Provide relevant information to the principal contractor to help them plan, manage, monitor and co-ordinate health and safety in the construction phase.









	

Principal contractors are contractors appointed by the client to co-ordinate the construction phase of a project  where it involves more than one contractor. 




	

Plan, manage, monitor and co-ordinate health and safety in the construction phase of a project. This includes:



	●  liaising with the client and principal designer



	●  preparing the construction phase plan



	●  organising co-operation between contractors and co-ordinating their work



	●  ensuring suitable site inductions are provided



	●  taking reasonable steps to prevent unauthorised access



	●  consulting workers and engaging in securing their health and safety



	●  making sure welfare facilities are provided. 













	

Contractors are those who do the actual construction work and can be either an individual or a company. 




	

Plan, manage and monitor construction work under their control so that it is carried out without risks to health and safety.


For projects involving more than one contractor, co-ordinate their activities with others in the project team; in particular, comply with directions given to them by the principal designer or principal contractor.


For single-contractor projects, prepare a construction phase plan. 









	

Workers are the people who work for or under the control of contractors on a construction site. 




	

They must:



	●  be consulted about matters that affect their health, safety and welfare



	●  take care of their own health and safety, and that of others who may be affected by their actions



	●  report anything they see that is likely to endanger either their own or others’ health and safety



	●  co-operate with their employer, fellow workers, contractors and other duty holders. 
















Source: Health and Safety Executive (2015) Managing health and safety in construction  







INDUSTRY TIP


You can access the Building (Amendment) Regulations 2013 at: www.legislation.gov.uk/uksi/2013/1105/contents/made





The Building (Amendment) Regulations 2013


The Building Regulations in England and Wales come under the Building Act 1984. They set the standards for the design and construction of buildings to ensure the safety, health and welfare of the people who live and work in buildings, including provision for those people with a physical disability.


The Building Regulations are set out in a series of Approved Documents titled from A to R; these describe the technical detail. 


Those documents listed below have specific implications for plumbers, heating engineers and building services operatives:



	●  Approved Document A: Structure 



	Where the components of a system affect the loading placed on the structure of a building or excavations are close to the building. Has to be followed when joists are notched or drilled.



	●  Approved Document B: Fire safety 



	Where holes in walls have to be made which could reduce the fire resistance of the building between areas.



	●  Approved Document C: Site preparation and resistance to contaminates and moisture 



	Where holes are made in walls for pipes and fixings which may reduce the moisture resistance or allow moisture to ingress the building.



	●  Approved Document D: Toxic substances 



	Prevents toxic substances and fumes from entering a property.



	●  Approved Document E: Resistance to sound 



	Where holes in the building fabric may reduce the soundproof integrity of the building or systems may cause a noise nuisance to nearby buildings.



	●  Approved Document F: Ventilation 



	Building ventilation and guidance on air quality within the building preventing the build up of condensation.



	●  Approved Document G: Sanitation, hot water safety and water efficiency 



	Outlines cold water supply, flow and efficiency use within a property. States the daily usage per person. States the requirement for safe working temperatures and controls for hot water. Outlines suitable sanitary appliances within a property.



	●  Approved Document H: Drainage and waste disposal 



	Outlines the requirements for soil stack and guttering installation and design.



	●  Approved Document J: Combustion appliances and fuel storage systems 



	Outlines the safe installation and usage of heat producing appliances, including boilers, chimneys and flues, and offers advice on safe fuel storage installations, including solid fuel, liquid oil fuels and gas-fired heating. 



	●  Approved Document K: Protection from falling, collision and impact 



	Outlines the requirements for stairs, ramps and  loading bays. The protection against impacts with glazing and use of safety windows and prevention from being trapped by doors.



	●  Approved Document L: Conservation of fuel and power 



	Outlines the energy efficiency standards for properties including boilers, controls and insulation.



	●  Approved Document M: Access to and use of buildings 



	Outlines the ease of access to and use of buildings, including facilities for disabled visitors or occupants, and the ability to move through a building easily including to toilets and bathrooms.



	●  Approved Document P: Electrical safety 



	Outlines electrical safety in dwellings, including detailed information about what procedures need to be in place and who may carry these out, such as when a professional electrician must be hired. Details electrical safety to avoid injuries and fires caused by electrical installations, including the design, installation, inspection and testing of any electrical works made within a dwelling. 



	●  Approved Document Q: Security in dwellings 



	Outlines security in new dwellings, including measures taken to avoid any unauthorised entrance to dwellings and flats within a building.



	●  Approved Document R: High-speed electronic communications networks 



	Outlines high-speed electronic communications networks, for example the use of physical infrastructures within a building to ensure it may be connected to a broadband network.



	●  Approved Document 7: Material and workmanship 



	Outlines materials and workmanship, for example the use of the appropriate materials for a construction and how those who are working on the building must behave in a workmanlike manner.








INDUSTRY TIP


All Approved Documents can be accessed from the index at: www.gov.uk/government/collections/approved-documents





Building services-specific legislation


The term ‘building services’ is used to describe those activities not connected with the construction of the building but related to the services that are installed within the building as it is constructed. The services in a building are:



	●  water



	●  gas



	●  electricity



	●  heating and ventilation



	●  telecommunications.






The building services industry has specific legislation to ensure the health and safety of the general public.


The Water Supply (Water Fittings) Regulations 1999


These relate to the supply of safe, clean, wholesome drinking water to properties and dwellings, specifically targeting the prevention of contamination, waste, undue consumption, misuse and erroneous metering.




INDUSTRY TIP



	●  You can access the Water Supply (Water Fittings) Regulations 1999 at: www.legislation.gov.uk/uksi/1999/1148/contents/made



	●  You can access the Gas Safety (Installation and Use) Regulations 1998 at: www.legislation.gov.uk/uksi/1998/2451/contents/made









The Gas Safety (Installation and Use) Regulations 1998


These cover the safe installation, maintenance and use of gas and gas appliances in private dwellings and business premises, aimed at preventing carbon monoxide (CO) poisoning, fires and explosions. The Regulations state that all gas engineers must be registered on the Gas Safe Register to prove their competency, and it is the responsibility of landlords to ensure that their tenants’ pipework and appliances are checked annually and certified safe to use. Homeowners and other gas consumers are also recommended by the HSE to have their appliances serviced and checked annually by a registered Gas Safe installer.


The 18th Edition IET Wiring Regulations (BS 7671)


These are the national standard to which all wiring – industrial or domestic – should now conform. All wiring must be designed to the specifications laid down in the Regulations, and any person involved in the design, installation, inspection and testing of electrical installations must have a sound knowledge of this document.




KEY POINT


The IET Regulations are produced by the Institute of Engineering and Technology (IET), the industry body that covers electrical installation. The 18th edition contains many major changes that align it with other similar European documents. To find out more, visit: http://electrical.theiet.org/bs-7671/ 





Health and safety responsibilities


According to the CDM Regulations, each member of the construction team has certain responsibilities towards health, safety and welfare during the planning stage, the construction stage and after the building is completed. The main document to be produced as a result of the CDM Regulations is the health and safety file, which must stay with the building until its demolition. The main responsibilities are as follows.


The employer


The responsibilities of the employer are vast and are detailed in law to comply with government legislation and regulation. The main duty is to ensure health, safety and welfare by providing a safe working environment for all employees. This includes providing safe systems of work, safe handling, storage, training and supervision. Employers are obligated to provide an up-to-date health and safety policy that is accessible for all employees and any site visitors.


The employee


Under the HASAWA, employees must act with due care for themselves and anyone else who may be affected by their acts or omissions. They must co-operate with the employer in respect of health and safety matters, and must not recklessly interfere with or misuse equipment that is provided for health and safety.


The client


The client must demonstrate an acceptable standard of health and safety by appointing a principal designer (see below) to monitor and advise on all health and safety matters. They must also make suitable arrangements for managing a project. This includes making sure that:



	●  other duty holders are appointed



	●  sufficient time and resources are allocated



	●  the relevant information is prepared and provided to other duty holders



	●  the principal designer and principal contractor carry out their duties



	●  welfare facilities are provided.






The principal designer


These are designers appointed by the client in projects involving multiple contractors. They can be an organisation or an individual with the knowledge, experience and ability to carry out the role, which includes planning, managing, monitoring and co-ordinating health and safety in the construction phase of a project. 


This covers:



	●  liaising with the client and principal contractor



	●  preparing the construction phase plan



	●  organising co-operation between contractors and co-ordinating their work



	
●  ensuring that:


	●  suitable site inductions are provided



	●  reasonable steps are taken to prevent unauthorised access



	●  workers are consulted and engaged in securing their health and safety



	●  welfare facilities are provided.











Principal contractors


These are appointed by the client to co-ordinate the construction phase of a project where it involves more than one contractor. Their responsibilities include planning, managing, monitoring and co-ordinating health and safety in the construction phase of the project, which covers:



	●  liaising with the client and principal designer



	●  preparing the construction phase plan



	●  organising co-operation between contractors and co-ordinating their work



	●  ensuring that suitable site inductions are provided



	●  taking steps to prevent unauthorised site access



	●  consulting workers, and engaging them in securing their health and safety



	●  ensuring that welfare facilities are provided.






Contractors


Contractors are those who do the actual construction work and can be either an individual or a company. Their role is to:



	●  plan, manage and monitor the construction work under their control so that it is carried out without risks to health and safety



	●  for projects involving more than one contractor, to co-ordinate their activities with others in the project team, and comply with directions given to them by the principal designer or principal contractor



	●  for single-contractor projects, prepare a construction phase plan. 






Subcontractors


Subcontractors do not have direct contact with health and safety issues. However, they must abide by the law in respect to health and safety and be provided with relevant safety information and PPE. They must also complete an initial site induction before they are allowed on-site alone.


The legal status of health and safety guidance


Health and safety guidance can be divided into two distinct groups: mandatory and advisory.




KEY TERMS  [image: image]


Mandatory: required by law; compulsory.


Advisory: recommended but not enforced.





Those that are mandatory (the law) are:



	●  Acts of Parliament: these create a new law or change an existing one. Their implementation is the responsibility of a specific government department; in the case of health and safety acts, this is the Health and Safety Committee.



	●  Regulations: rules, procedures and administrative codes set by authorities or governmental agencies to achieve an objective. They are legally enforceable and must be followed to avoid prosecution.






Those that give guidance and advice are:



	●  Approved codes of practice (ACOPs): documents that give practical guidance on complying with regulations. Although it is not an offence not to comply with an ACOP, in the case of health and safety ACOPs, proof that their advice has been ignored could be seen as evidence of guilt if an employer or employee faces criminal prosecution under health and safety law. Following an ACOP is considered good practice.



	●  Guidance notes: these are produced by the HSE to help people interpret and understand what is required by a law, and to comply with it. They also give technical advice. Courses of action set out in guidance notes are not compulsory, but if the guidance is followed it is usually enough to comply with the law.
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▲  Figure 1.6 Managing and working with asbestos






Who enforces health and safety regulations?


Health and safety law is enforced by the HSE and local authority working in partnership under the Health and Safety Executive/Local Authorities Enforcement Liaison Committee (HELA). Both employ health and safety inspectors whose job it is to ensure that the law is complied with.


The role of the health and safety inspectors


Inspectors have the legal right to enter your workplace without giving notice, although notice may be given where the inspector considers it appropriate. On a normal inspection visit, the inspector would look at your place of work, work activities, management of health and safety, and check that your employer is complying with health and safety law. The inspector may offer guidance and advice or talk to employees, take photographs and samples, serve improvement notices or take action if a risk to health and safety is perceived.


If a breach of health and safety law is found, the inspector will decide what action to take. The action will depend on the severity of the breach. The inspector should provide employees or their representatives with information relating to the breach and any necessary action. 


There are several ways in which an inspector may take enforcement action to deal with a breach of the regulations. These are as follows.



	●  Informal action: where the breach of the law is comparatively small, the inspector will advise the duty holder what action to take in order to conform with the requirements of the law. If requested, this can be given in writing.



	●  Improvement notice: more severe breaches will receive a direct order to take specific action to comply with the law. The inspector will discuss with the duty holder the improvement notice and resolve points of difference before serving it. The notice will say what has to be done, why and by when. The time period to take the corrective action will be a minimum of 21 days, to allow the duty holder time to appeal to an industrial tribunal.



	●  Prohibition notice: where an activity involves a risk of serious personal injury, the inspector may issue a prohibition notice forbidding the activity either immediately or after a specified time period. This notice will not be lifted and work will not be allowed to resume until corrective action has been taken.



	●  Prosecution: in some cases, prosecution may be deemed necessary. Failure to comply with an improvement or prohibition notice, or a court remedy order, carries a fine of up to £20,000 or six months’ imprisonment, or both. Unlimited fines and in some cases imprisonment may be given by higher courts.







2 RECOGNISING AND RESPONDING TO HAZARDOUS SITUATIONS AT WORK


We will now look at construction site safety from a general and personal point of view. We will examine general site hazards, and how we can either help or hinder our own health and safety and that of those around us.


Preventing accidents at work


Accidents do not just happen; they are caused. The first step towards preventing accidents is finding out what the causes are. Accident prevention is something that everyone needs to practise. It means being able to recognise and take steps to remove danger, and is the responsibility of everyone working, in any way, on a construction site.




KEY TERM


Accident: an unexpected or unplanned event that could result in personal injury, damage and, occasionally, death. When an accident occurs, there are always reasons for it and if there’s a reason, then there is usually blame.







HEALTH AND SAFETY


Next time you are tempted to take a risk, STOP and THINK safety!





Learning to spot a dangerous situation is not difficult because accidents follow a regular pattern. Every day, the same set of dangerous conditions build up and the same unsafe acts take place. Consequently, the same kinds of accident happen over and over again.




ACTIVITY


Do any of the things you normally see and do at work add up to a source of danger? Write a list of potential accidents and, against each one, note down an action you could take to reduce the risk of it happening.





Identifying hazards at work


Hazards on-site can be divided into three specific groups:



	1  general site and work area cleanliness, which can lead to trips, slips and falls



	2  using equipment and PPE that is inadequate for the job, non-existent (in the case of PPE) or defective 



	
3  personal conduct such as:


	●  incorrect manual handling methods



	●  incorrect methods of working at heights, in trenches and on excavations



	●  not taking enough care and attention in dangerous environments



	●  using equipment or carrying out activities without appropriate training



	●  taking risks.











Here are a few examples of things that can lead to accidents in the workplace:



	●  excessive haste or taking shortcuts in order to get the job done



	●  lack of preparation, and failure to comply with instructions and rules of safety



	●  lack of concentration due to distraction or lack of interest in the job



	●  PPE or clothing not used or worn



	●  inadequate training and supervision



	●  inadequate lighting, heating or noise



	●  poor storage of materials



	●  unsafe methods of handling and lifting



	●  defective tools and equipment



	●  poor weather conditions



	●  electrical faults



	●  failure to use guards provided



	●  working under the influence of drugs and/or alcohol.






In many cases, these can be prevented by following safe working practices, including the use of risk assessments, method statements and permits to work.


Risk assessments


A risk assessment is a detailed examination of any factor that could cause injury, so that you or your employer can assess whether sufficient steps have been taken to prevent harm. Other workers and the general public have a right under health and safety law to be protected from any harm that may be caused by the failure to take reasonable control measures. Your employer is legally required to assess the risks in the workplace and implement measures to control those risks. The law does not expect you to eliminate all risks, but you are expected to take steps to ensure health and safety as far as is reasonably practicable.




KEY POINT


Remember that a hazard is anything that may cause harm, such as chemicals, electricity, gas, working from ladders, etc. The risk is the chance, no matter how high or low, that somebody could be harmed by these and other hazards, together with an indication of how serious the harm could be.





Risk assessment step by step



	
1  Identify the hazards.


	
●  Work out how people could be harmed by:


	–  walking around the site



	–  asking employees what they think



	–  visiting the HSE website for practical guidance



	–  contacting trade associations for advice



	–  checking manufacturers’ instructions and COSHH data sheets.

















	
2  Decide who might be harmed and how.


	●  Identify the groups of people at risk.












	
3  Evaluate the risks and decide on precautions.


	
●  Consider:


	–  whether you can get rid of the hazard altogether



	–  if not, how can you control the risks so that harm is unlikely?

















	
4  Record your findings and implement them.


	
●  Ensure a proper check was made by:


	–  asking who might be affected



	–  dealing with all the significant hazards, taking into account the number of people who could be involved



	–  making sure all precautions are reasonable, and the remaining risk is low



	–  involving your staff or their representatives in the process.

















	
5  Review your assessment and update it if necessary.


	
●  Ensure you review risk assessments every year taking into account whether:


	–  more employees have joined the company



	–  new machinery and/or equipment has been installed



	–  any fellow workers have spotted any problems



	–  anything has been learned from accidents or near misses. 
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▲  Figure 1.7 Example of a risk assessment form






Method statements


A method statement, sometimes called a safe system of work, is usually completed after the risk assessment. It is a document that details the work task or process, outlines the hazards involved and includes a step-by-step guide on how the work should be completed safely. The method statement must also detail which control measures have been initiated to ensure the safety of anyone affected by the task or process. Method statements are frequently requested as part of the tendering process as this allows the client to gain an insight into the company and the way it operates.


Permits to work


When work has been identified as high risk, strict health and safety controls are required. In this instance the work must be carried out against a pre-agreed permit to work. A permit to work is a document put together by those authorising the work and those carrying it out, which gives authorisation for named persons to carry out specific work within a nominated time frame. It lists the precautions that are required to complete the work safely based on a written risk assessment. It describes the work and how it will be carried out (more detail is given in the method statement). On completion of the work, and before equipment or machinery is reinstated, it will require a written declaration from the permit originator that normal practice may be returned to.


Work affecting the public and their health and safety


It is not only construction workers that suffer accidents as a result of construction work. Members of the public can also be killed and injured. Accidents can often occur when people are walking close to where buildings are being constructed, refurbished or demolished. It must be remembered that work near to where the general public have access needs must be planned and executed correctly, taking into account people with pushchairs, people with disabilities and the elderly.


The best way of protecting the public from the dangers of construction sites is to restrict access – in other words, keep them out! Here are just a few pointers to remember:



	●  Erect a 2 m high perimeter fence. If parts of it need to be taken down for access, make sure these are put back at the end of the day.



	●  Lock the site gates and any windows and doors at night.



	●  If work is being done in an occupied property, clear responsibilities need to be established with the occupier for maintaining the fencing.



	●  If the work is near a school or residential area, enlist the help of the head teacher or the residents’ association to discourage children and young people from entering the site.



	
●  Young children should be protected from the dangers of building sites. Steps taken should include:


	●  cover trenches, excavations and scaffolds, removing all ladders



	●  store materials so there is no risk of them toppling over



	●  lock away hazardous substances



	●  initiate other security methods such as security guards.












	●  Protect passers-by from falling objects from scaffolds by the use of toe boards, brick guards and netting.



	●  Use plastic sheeting to retain dust, drips and splashes.



	●  Tie down or remove loose materials from scaffolds.



	●  Ensure that warning and danger signs are posted on and around the scaffold.








INDUSTRY TIP


These are just a few of the precautions you can take but there are many others. For more information, see the HSE website at: www.hse.gov.uk





Safety signs


Safety signs are used on construction sites where risks have not been avoided by other means. Employers are required to provide and maintain safety signs, and workers need to be trained in the recognition of safety signs and symbols so that they understand their meaning. To ensure that the correct number and type of safety signs have been used, an employer must carry out a number of simple tasks. They must:



	●  conduct a risk assessment



	●  ensure fire equipment and emergency exits are clearly indicated



	●  use signs to prohibit entry into dangerous areas



	●  make sure that mandatory requirements, such as wearing PPE, are clearly shown



	●  clearly indicate all first-aid areas and equipment



	●  use signs to show prohibited behaviour, such as ‘no smoking’.






The signs used must communicate their message clearly and effectively, and many have to conform to strict legal and accessibility obligations. Safety signs must comply with the European Council’s Safety Signs Directive (92/58/EEC), the purpose of which is to encourage the standardisation of safety signs throughout the European Union so that safety signs have the same meaning. Safety signs are divided into five separate groups as shown in Table 1.3.




INDUSTRY TIP


You can access more information on the European Council’s Safety Signs Directive (92/58/EEC) via: www.unece.org/trans/danger/publi/ghs/pictograms.html 





▼  Table 1.3 Six groups of safety signs


















	

Category 




	

Description




	

Example 









	

Prohibition – ‘Stop!’




	

Colour: A red circular band with a diagonal cross bar on a white background; the symbol within the circle to be black.
Purpose: To indicate that a certain behaviour is prohibited.
Meaning: Stop / Do not / You must not
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Warning – ‘Danger’




	

Colour: A yellow triangle with a black border and black symbol.
Purpose: To warn of any type of hazard.
Meaning: Danger / Hazard / Caution / Beware / Careful




	

[image: image]









	

Mandatory – ‘Obey’




	

Colour: A blue circle with a white symbol.
Purpose: Indicates that a specific course of action must be taken.
Meaning: Obey / You must / Carry out instructions shown / Do
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Fire equipment – ‘Fire’




	

Colour: A red rectangle or square with a white symbol.
Purpose: To describe the location of fire-fighting equipment.
Meaning: Location of fire-fighting equipment
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Safe condition – ‘Safety’




	

Colour: A green rectangle or square with a white symbol or text.
Purpose: To provide information about safe conditions.
Meaning: The safe way / Where to go in emergencies / First aid
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Occasionally, a sign may be seen that is a mixture of many different types of signs on one signboard. These are known as combination signs; an example is shown in Figure 1.8.
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▲  Figure 1.8 Example of a combination safety sign board 






Identifying hazardous substances


Section 7 of the HASAWA states that: 


‘Every employer must ensure that the exposure of his/her employees to substances hazardous to health is either prevented or adequately controlled.’


In most cases, hazardous substances can be divided into six main categories, as presented in Table 1.4.


▼  Table 1.4 Classifications of hazardous substances


















	

Category 




	

Description




	

Example 









	

Toxic 




	

Cyanide, asbestos, lead




	

Poisons and dangerous substances that have the ability to cause death if ingested, inhaled or absorbed into the body.









	

Harmful




	

Fluxes, solvents, cleaning fluids, chemicals, dust




	

Harmful substances could be in any form, liquid, solid (dust particles) or gas.









	

Corrosive




	

Hydrochloric acid, sulphuric acid, caustic soda




	

Such substances have the ability to cause severe burns to exposed parts of the body.









	

Irritant




	

Fibreglass roof insulation, some paints, solvents and sealants




	

Can cause irritation of the skin, eyes, nose and throat.









	

Oxidising




	

Oxygen from welding bottles




	

Materials are induced to burn fiercely by adding oxygen to a fire. 









	

Extremely flammable




	

Petrol, LPG, acetylene gas, solvent weld adhesives and cleaning agents




	

These have the potential to burn fiercely if the substance is either exposed to a source of ignition or subjected to temperatures close to its flashpoint, so that it spontaneously combusts.












Labels on packaging use the Globally Harmonised System (GHS) on the classification and labelling of hazardous substances and mixtures. This system was developed by the United Nations to ensure the labelling of hazardous substances is consistent around the world, so that they can be easily identified. It uses standard symbols or pictograms (see Figure 1.8a) alongside signal words (for example, ‘danger’ or ‘warning’) and a hazard statement (a standard phrase to describe the hazard, for example ‘wear eye protection’). The system categorises hazards into classes: physical hazards (for example, explosives, flammable gases, oxidising liquids, corrosive to metals); health hazards (for example, acute toxicity, skin corrosion/irritation, eye damage/irritation, respiratory/skin sensitisation); and environmental hazards (for example, hazardous to the aquatic environment).
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▲  Figure 1.9 Hazard pictograms








INDUSTRY TIP


Use the HSE website to identify the GHS pictograms: www.hse.gov.uk/pubns/indg136.pdf





Chemicals


There are many chemicals that may be found on construction sites, from new build and refurbishment to demolition:



	●  lead



	●  fluxes



	●  solvents (these have many uses on construction sites, such as cleaning agents)



	●  asbestos



	●  cadmium (found in plastics like PVCu)



	●  carbon monoxide (from use of blowtorches, welding, generators, gas heaters, etc.)



	●  welding fumes (from welding metals like steel pipes)



	●  spray paints 



	●  cutting oil mists (cutting and threading mild steel tubes)



	●  jointing compounds.








KEY POINT


The effects on your health from exposure to chemicals can range from mild to very severe. In some cases, it may be years before the effects are felt, such as with asbestos.
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▲  Figure 1.10 Lead work






Working with lead


As part of your job as a plumber, you may be asked to work with lead, whether it is replacing a lead pipe or installing lead sheet weatherings (sheet lead shaped and positioned on roofs and chimneys to prevent the rain getting in) and roof work. Lead is a highly toxic metal that can enter the body through:



	●  absorption – touching and handling lead without the use of barrier cream



	●  ingestion – not observing personal hygiene by not washing your hands before eating and drinking after handling lead



	●  inhalation – by breathing lead fumes when lead welding or soldering with leaded solder.






Lead is a very powerful neurotoxin that damages the central nervous system and leads to brain and blood disorders. Lead oxide in the form of a white powder from the corrosion of lead is particularly dangerous. The symptoms of lead poisoning are:



	●  headaches



	●  tiredness



	●  irritability



	●  constipation



	●  nausea



	●  stomach pains



	●  anaemia (lack of healthy red blood cells)



	●  loss of weight.






Continued uncontrolled exposure could cause more serious symptoms, such as:



	●  kidney damage



	●  nerve and brain damage



	●  infertility.






Employer and employee health and safety responsibilities when working with lead


If you are exposed to lead or lead compounds, such as lead oxide, dust, fume or vapour from lead welding or smelting, while you are at work, your employer must:



	●  assess the risk to your health, to decide whether or not your exposure is ‘significant’ and what precautions are needed to protect you



	●  put in place systems of work, such as fume and dust extraction, to prevent or control your exposure to lead and keep equipment in good working order



	●  provide washing and changing facilities, and places free from lead contamination where you can eat and drink



	●  inform you about the risks to your health from working with lead, and the precautions you should take



	●  train you to use any control measures and protective equipment correctly



	●  provide you with protective clothing and arrange for that clothing to be laundered



	●  measure the amount of lead in the air that you are exposed to and tell you the results; if your exposure to lead cannot be kept below a certain level then your employer must issue you with respiratory protective equipment



	●  arrange to measure the level of lead in your body; this is done by a simple blood test administered by a doctor at your place of work; you must be told the results of your tests.






There are ways you can help yourself too, which include the following.



	●  Make sure you have all the information and training you need to work safely with lead, including knowing what to do in an emergency such as the sudden uncontrolled release of lead dust or fume into the atmosphere. 



	●  Use all the equipment provided by your employer and follow its instructions for use.



	●  Follow good work practices, keeping your immediate work area as clean and tidy as possible and taking care not to take home any PPE such as overalls or protective footwear.



	●  Wear any necessary PPE clothing and respiratory protection.



	●  Report any damaged or defective equipment to your employer.



	●  Eat and drink only in designated areas that are free from lead contamination.



	●  Practise a high standard of personal hygiene, washing your hands, face and nails regularly and showering before leaving the site when necessary.



	●  Do not miss medical appointments with the doctor at your place of work.






Working with fluxes


Flux is a paste compound that helps solder to adhere to copper tubes and copper-based fittings. There are two basic types of flux used today in the plumbing industry:



	1  Traditional fluxes: these grease-based fluxes often contain a chemical called rosin (also known as colophony) or zinc chloride. Caution should be exercised when using this kind of flux. It is recommended that you check COSHH data sheets for further information regarding these products.



	2  Self-cleaning fluxes: this type of flux is also known as ‘active’ flux because of its aggressive nature. Most are based on zinc chloride or hydrochloric acid, both of which can cause burns and severe skin irritation, so careful handling and use is very important. Other self-cleaning fluxes may use natural enzymes as cleaning agents but these are also known to irritate the skin.






All flux should be handled with care. Use a brush to apply the paste and always wash your hands thoroughly after use.


The process when the flux has been added, the joint is heated and the solder is added (if required) is referred to as sweating the joint.




KEY TERMS


Rosin: a natural solid, resin-type material obtained from pine trees, which, when heated, forms acidic particles that can irritate the breathing. This could lead to occupational asthma.


Zinc chloride: a corrosive substance that can cause skin irritation, burns and eye damage if it gets in the eye.


Sweating: the term sweating a joint refers to the process of fluxing, heating and soldering the joint to create a watertight connection.
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▲  Figure 1.11 Typical self-cleaning flux








INDUSTRY TIP


Again, it is recommended that you check COSHH data sheets for further specific health and safety information regarding these products.





Working with solvents


A variety of solvents with differing degrees of toxicity are used in construction. They are in paints, adhesives, epoxy resins and other products.


Generally, exposure to excessive amounts of solvent vapour is greater when solvents are handled in enclosed or confined spaces. Care should be taken when using solvent adhesives to solvent weld PVCu pipes and fittings in confined spaces. Solvents can:



	●  irritate your eyes, nose or throat



	●  make you dizzy, sleepy, give you a headache or cause you to pass out 



	●  affect your judgement or co-ordination



	●  cause internal damage to your body



	●  dry out or irritate your skin.






When working with solvents, follow these basic instructions:



	●  avoid contact with the skin



	●  avoid contact with the eyes



	●  use only in an open, well-ventilated space



	●  keep away from naked flames as solvents are flammable



	●  store in a well-ventilated, secure area.






Identifying the types of asbestos


Asbestos is a naturally occurring fibrous material that can cause major illnesses. It has been used as a building material since the end of the 1940s and, because asbestos is often mixed with other materials such as cement, it is hard to know if you’re working with it or not. The problem is that if you work in a building built before the year 2000, it is likely that asbestos has been used during its construction in one form or another.




KEY TERM


Asbestos: a fibrous silicate material highly resistant to heat.





There are three main types of asbestos:



	1  Chrysotile (white asbestos): a white curly fibre, chrysotile accounts for 90 per cent of asbestos in products and is a member of the serpentine group. It is a magnesium silicate.



	2  Amosite (brown or grey asbestos): straight amosite fibres belong in the amphibole group, and contain iron and magnesium.



	3  Crocidolite (blue asbestos): a member of the amphibole group, crocidolite takes the form of blue, straight fibres. It is a sodium iron magnesium silicate.






Other forms of asbestos include:



	●  anthophyllite



	●  tremolite



	●  actinolite.
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▲  Figure 1.12 Domestic uses of asbestos 






Materials that may contain asbestos


Asbestos is one of the most dangerous materials that you will come across during your work as a plumber. Many people die each year from asbestos-related diseases.


In the past, it was used extensively for the following plumbing-specific applications:



	●  flue pipes



	●  gutters and rainwater pipes



	●  soil and vent pipes



	●  pipe insulation (both sprayed on and applied as a paste and wrapped in linen)



	●  boiler gaskets and fireproof ropes



	●  cold water cisterns.






It may also be found in:



	●  Artex



	●  roof and ceiling tiles



	●  soffit boards



	●  plaster coatings



	●  floor tiles and coverings



	●  asbestos sheeting and corrugated roofing.






Safe working practices when dealing with asbestos


The presence of asbestos alone does not necessarily mean there is a health risk. Provided that the fibres are intact and are not disturbed the risk is relatively low. However, once the fibres are loose and enter the atmosphere the risk increases dramatically; the asbestos is inhaled into the lungs, which causes certain types of lung disease.


Lung disease from exposure to asbestos can be divided into three main types:



	1  Asbestosis: a process of widespread scarring of the lungs.



	2  Disease of the lining of the lungs, called the pleura. This has a variety of signs and symptoms and is the result of inflammation and the hardening (calcification) and/or thickening of the lining tissue.



	3  Mesothelioma: a rare form of lung cancer.








ACTIVITY


Visit the HSE’s page on the risks of asbestos at: www.hse.gov.uk/asbestos/dangerous.htm





All of the commonly available commercial forms of asbestos have been linked to cancerous and non-cancerous lung disease. Although asbestos is not used in any new builds, continuing sources of exposure are asbestos removal and general construction industries. The delay between exposure to asbestos and the development of cancer is generally 20 years or more.


Asbestos-containing materials should have been identified before work begins, but there is always the risk that some may be hidden on-site and is not found until work has started. If you think you have found asbestos, STOP WORK AT ONCE and alert people that asbestos may be present. Asbestos is a difficult substance to identify, so it is better to assume a material contains asbestos until proven otherwise. Do not return to the site until it has been deemed safe to do so.


Do not start work if:



	●  you are not sure if there is asbestos where you are working



	●  the asbestos materials are sprayed coatings, board or insulation and lagging on pipes and boilers; only licensed contractors should work on these



	●  you have not been trained on non-licensed asbestos work – basic awareness is not enough.






You should continue only if:



	●  the work has been properly planned, the right precautions are in place and you have the correct equipment



	●  the materials are asbestos cement, textured coatings and certain other materials that do not need a licence; these are listed in HSE’s ‘Asbestos essentials’ (see www.hse.gov.uk/asbestos/essentials/)



	●  you have had training in asbestos work and know how to work with it safely.








ACTIVITY


Watch the HSE video about the risks of asbestos at: www.hse.gov.uk/asbestos/videos/index.htm





If you work with asbestos:



	●  use hand tools and not power tools



	●  keep materials damp, not too wet 



	●  wear a properly fitted, suitable mask (e.g. disposable FFP3 type); an ordinary dust mask will not be effective



	●  don’t smoke, eat or drink in the work area



	●  double-bag asbestos waste and label the bags properly



	●  clean up as you go and use a special (class H) vacuum cleaner, not a brush



	●  after work, wipe down your overalls with a damp cloth, or wear disposable overalls (type 5)



	●  always remove overalls before removing your mask



	●  do not take overalls home to wash



	●  wear boots without laces, or disposable boot covers



	●  put disposable clothing items in asbestos waste bags and dispose of them properly



	●  do not carry asbestos into your car or home.








KEY POINT


Remember: do not take chances with asbestos! If you are in any doubt, seek expert advice.





Licensed asbestos removal


Asbestos removal requires a licence for all asbestos contamination situations where the risk of airborne asbestos particles is high. The Health and Safety Executive Asbestos Licensing Unit issues the appropriate documentation. To be granted a licence, a company must demonstrate the necessary skills, competency, expertise, knowledge and experience of work with asbestos, together with excellent health and safety management systems.


Licences, which act as a permit to work, are issued for a fixed time period, after which they have to be renewed. At this time, the recorded performance of the company through the HSE and local authority inspectors will be taken into account.


Waste management will also be covered in Chapter 10, Domestic fuel systems.


Asbestos disposal


In order of safety, there are three ways to dispose of asbestos and asbestos-containing materials (ACM). These are described in Table 1.5.


▼  Table 1.5 Safe ways to dispose of asbestos


















	

1




	

Hire a specialist asbestos removal company.




	

Recommended









	

2




	

Dismantle the asbestos material yourself, taking the correct precautions with regard to health and safety, and hire a licensed asbestos waste company to dispose of the waste.




	

Not recommended









	

3




	

Transport it yourself to a site licensed by the Environment Agency. The asbestos will require double-wrapping in strong plastic bags and must be clearly marked as asbestos waste. (The site will usually make a charge for this service.) Before you arrive at the site you will need to telephone ahead to advise them of the type, quantity and intended time of arrival of the asbestos you wish to dispose of.












Most licensed sites will accept only certain types and quantity of ACM. Usually these are:



	●  asbestos produced by the householder from domestic properties



	●  cement-bonded asbestos sheeting, pipes, gutters or flues in pieces of 150 mm or less



	●  asbestos sheeting that is in pieces of 150 mm or less



	●  a maximum of six small bags.







3 PERSONAL PROTECTION


The purpose and use of personal protective equipment


Personal protective equipment (PPE) is designed to create a barrier against workplace hazards. Health and safety law states that:



	
●  your employer must try to make the wearing of PPE unnecessary if at all possible; if not, then:


	●  your employer must provide you with PPE



	●  your employer must train you in how to use PPE












	●  you must use the PPE provided by your employer



	●  you must take care of your PPE



	●  you must report lost or damaged PPE to your supervisor. 






Depending on the type of workshop or site situation, the wearing of correct safety clothing and safe working practices are the best methods of avoiding accidents or injury.


All construction operatives have a responsibility to safeguard themselves and others. Making provision to protect yourself often means wearing the correct protective clothing and safety equipment. Your employer is obliged by law to provide:



	●  suitable protective clothing for working in the rain, snow, sleet, etc.



	●  eye protection or eye shields for dust, sparks or flying objects



	●  respirators, to avoid breathing dangerous dust and fumes



	●  shelter accommodation for use when sheltering from bad weather



	●  storage accommodation for protective clothing and equipment when not in use



	●  ear defenders where noise levels cannot be reduced below 80 dB(A) 8 hour



	●  adequate protective clothing when exposed to high levels of lead, lead dust or fumes, or paint



	●  safety helmets for protection against falls of materials or protruding objects



	●  industrial gloves for handling rough abrasives, sharp and coarse materials, e.g. rough cast concrete or when using toxic or corrosive materials.






Safety helmets


While on-site there is always a danger of materials or objects falling into excavations or from scaffolds, and there is also a danger that you will hit your head on protruding objects.
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▲  Figure 1.13 Safety helmet






Always wear your personal safety helmet, which you will have to adjust to fit your head snugly. Do not add paint or stickers to your helmet, as these may reduce its effectiveness.


Safety helmets, approved to BS EN 397, are designed to:



	●  protect the head of a wearer against falling objects by resisting penetration and reducing the shock absorption by the head and body



	●  be used in temperatures as low as −30°C and as high as +150°C



	●  have electrical resistance up to 440 V



	●  be resistant against molten metal, marked as MM



	●  be resistant against side squeeze, marked LD, for lateral deformation.






Hard hats should be replaced once a year or if they have been struck by an object.


Safety footwear


You need to protect your feet against various hazards, including damp, cold, sharp objects, uneven ground and crushing. Flimsy footwear and ordinary trainers will not give the protection required. A good pair of boots with steel toecaps, EN 20345, and steel midsole for underneath protection is a mandatory requirement on construction sites.




INDUSTRY TIP


Look up the following webpage to see how safe your safety boots are: www.rockfall.com/conformity/standards-and-testing/





Overalls and work wear


There are numerous types of clothing produced to wear over your normal clothes for protection from dust, dirt and grime. Some have protective kneepad provision, which is especially useful for plumbers, and are designed to last longer. Plumbers should always consider flame-retardant work wear where possible. 
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▲  Figure 1.14 Plumbers’ trousers






High-visibility jackets and vests are now a mandatory requirement for all construction site workers. The usual colours are fluorescent yellow or orange.


Eye protection


There are, on average, 1000 injuries to people’s eyes every working day. Some injuries are so severe that they may cause partial or even total blindness. Your eyes are very vulnerable and an accident or injury can completely change your way of life.
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▲  Figure 1.15 Impact-resistant goggles






The majority of eye injuries would have been prevented if the correct eye protection had been worn. The protection that should be provided includes goggles, visors, spectacles, face screens and fixed shields.


As well as providing protection, suitable signs must be displayed where there is a chance of anyone sustaining an eye injury.


Types of hazard that can cause eye injuries


Some of the hazards and risks that might be encountered in the workplace are:



	●  using hammers and chisels



	●  handling or coming in contact with corrosive or irritant substances such as acids and alkalis



	●  the use of gas or vapour under pressure



	●  molten metals



	●  instruments that emit light or lasers



	●  abrasive wheels



	●  chipped or broken tools



	●  work involving welding or soldering



	●  threading steel pipe.






All eye protection should be CE approved to the relevant European standards, including EN 166 and EN 172. Eye protection is a requirement by law under Regulation 4 of the Personal Protective Equipment at Work Regulations 1992 when working in a hazardous area.


In the event of an eye injury:



	●  no medication is to be applied to the eye



	●  the eye involved should be washed with clean, cold water if needed, and covered with clean, dry material (if possible, cover the unaffected eye as well, to reduce eye movement)



	●  immediate medical attention should be sought



	●  a thorough ophthalmic examination should be carried out within 24 hours.






Respirators (respiratory protective equipment)


Dust and fumes are a known hazard to health, especially when inhaled for long periods.


The greatest problem on-site and in the workshop is the dust from common substances such as wood, cement, stone, silica and plastics. Cutting and grinding of these materials can often produce large amounts of dust, which can cause breathing problems such as asthma and emphysema. In general, the dust is too fine to be seen with the naked eye, but problems and symptoms can appear in later years. 


Fumes from solvents, paints and adhesives can also cause serious health problems, especially if used in confined or unventilated spaces.


The Personal Protective Equipment at Work Regulations 1992 make provision for the protection of employees at work from dust and fumes, and also persons not employed who may be at risk.


As well as providing respiratory protective equipment (RPE), suitable signs must be displayed where there is a chance of anyone coming into contact with dust and fumes from hazardous substances.


It is the responsibility of the employer to carry out a risk assessment to determine when RPE is required and what type is appropriate to control the exposure to the hazardous material.


Selecting the correct respirator


The selection of the correct RPE must be carried out by a competent person. The choice will depend upon:



	●  the nature of the hazard and material



	●  the amount of dust present



	●  the period of exposure



	●  the weather conditions, if working outdoors



	●  whether the respirator is suitable for the user, field of vision, communication, etc.






There are many types of RPE available, including:



	●  disposable face masks



	●  half dust respirators



	●  high-efficiency dust respirators



	●  ventilator visor or helmet respirators



	●  compressed air line breathing apparatus



	●  self-contained breathing apparatus.
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▲  Figure 1.16 Disposable dust mask






Gloves


There are many instances in construction where the correct hand protection is a necessity. The type of glove required depends on the type of work. Your hands are vulnerable to a wide range of hazards, such as cuts, blows, chemical attack and temperature extremes, making it vital you choose the right gloves.



	●  EN 388 is the classification for gloves designed to protect the hands against mechanical risks associated with the handling of rough or sharp objects, which could cut or graze. A mechanical hazard does not mean moving machinery.



	●  EN 407 – Protective gloves against thermal hazards: heat can be convected, conducted or radiated, or it may be a naked flame. Cold can be anything from cold water to freezing pipe gases.



	●  EN 374 – Protective gloves against chemicals and micro-organisms: any substance that would irritate, inflame or burn the skin is classed as a chemical hazard. Some substances can cause the skin to become sensitive over a period of time, while others have an immediate, painful effect. This type of glove gives protection against chemical splashes and micro-organism hazards. They are often recommended specifically by the COSHH Regulations 2002.
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▲  Figure 1.17 Gloves for mechanical risk 
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▲  Figure 1.18 Gloves for chemical risk







	●  EN 12477 is the standard for protective gauntlets for welders.



	●  EN 421 – Protective gloves against ionising radiation and radioactive contamination.






Hearing protection


The noise level at which employers must make a risk assessment and provide information and training is 80 decibels. There is also an upper noise limit of 87 decibels (taking into account hearing protection), above which workers should not be exposed. The British Standards for ear protection are:



	●  ear defenders BS EN 352–1:2002



	●  earplugs BS EN 352–2:2002



	●  ear defenders on safety helmet BS EN 352–3:2002



	●  level dependent ear defenders BS EN 352–4:2001



	●  active noise reduction ear defenders BS EN 352–5:2002



	●  ear defenders with electrical audio input BS EN 352–6:2002



	●  level dependent earplugs BS EN 352–7:2002.
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▲  Figure 1.19 Ear defenders






The type of hearing protection you use will depend on the work you are doing. For very noisy situations or long-duration work, ear defenders would be the best solution as they offer greater protection than earplugs.


Manual handling


Manual handling operations are an important part of the construction industry. They are probably the biggest cause of back problems and time off work. Here, we will look at the following safe manual handling techniques:



	●  how to avoid manual handling injuries by using correct lifting methods



	●  how to assess your own lifting capability



	●  how to decide whether a manual handling activity is safe



	●  how to safely lift a load, transport it and put it down



	●  ways of reducing the load



	●  ways of avoiding manual handling.






Often, manual handling and lifting can cause immediate pain and injury; this type of injury is called an acute injury. Sometimes the result of an injury can take weeks, months or even years to develop. These types of injuries are called chronic injuries.




KEY TERMS


Acute injury: occurs when manual handling or lifting causes immediate pain and injury.


Chronic injury: type of injury that can take weeks, months or even years to develop.





As already mentioned, the Manual Handling Operations Regulations 1992 control manual handling and lifting, and require employers to reduce the risks from manual handling and employees to adopt the safe working practices set down by the employer.


Here are some points for you to consider before attempting any lifting or handling operation.



	●  Be aware of your own strength and limitations.



	●  Decide if it is a one-person operation or you require help. 



	●  Always use mechanical equipment or aids if available and ensure you are trained in their use.



	●  Be sure of the weight of the item before lifting.



	●  Wear gloves to protect your hands.



	●  Wear safety boots to protect your feet.



	●  Make sure the area around is clear and safe to carry out lifting and movement.








KEY POINT


Manual handling


For further information and advice on manual handling, download the HSE’s information leaflet at: www.hse.gov.uk/pubns/indg383.pdf







KEY POINT


Remember: even a light weight can cause injury, especially if it’s too big and you can’t see where you are going!





Lifting and handling techniques




INDUSTRY TIP


The basic principle of good manual handling when lifting is: ‘knees bent – back straight’. This is known as the Kinetic Lifting Technique.





The one-person lift


To avoid injury, the principles listed in Table 1.6 should be followed.


▼  Table 1.6 Kinetic lifting
















	

Step 1




	

Think before lifting/handling. Plan the lift. Can handling aids be used? Where are you moving the load to? Will you need help with the load? Remove obstructions in your way. For a long lift, consider resting the load midway on a table or bench to change your grip.









	

Step 2




	

Adopt a stable position. The feet should be apart, with one foot slightly forward to maintain balance (at the side of the load, if it is on the ground). You should be prepared to move your feet during the lift to maintain your stability. 









	

Step 3




	

Get a good hold. The load should be hugged as close to your body as possible. This may be better than gripping it tightly with hands only.









	

Step 4




	

Start with a good posture. At the start of the lift, slight bending of the back, hips and knees is preferable.









	

Step 5




	

Don’t flex the back any further while lifting. When you lift the load, your legs and the load should move together to avoid flexing the back.









	

Step 6




	

Avoid twisting the back or leaning sideways. This puts excessive strain on the back muscles, especially while the back is bent. Keep shoulders level and facing in the same direction as the hips. Turn by moving your feet rather than twisting your body.









	

Step 7




	

Keep the load close to your waist, and close to the body for as long as possible while lifting. Keep the heaviest side of the load next to your body. 









	

Step 8




	

Keep your head up when handling. Look ahead, not down at the load, once it has been held securely.









	

Step 9




	

Move smoothly. Do not jerk or snatch the load as this can make it harder to keep control and can increase the risk of injury.









	

Step 10




	

Don’t lift or handle more than can easily be lifted. If the load is too heavy, seek advice or get help. 
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▲  Figure 1.20 Stages of a one-person lift






The two-person lift


Awkward shaped and very heavy objects should be moved or carried only with the help of other work mates. Appoint a team leader and obey his or her instructions.


When an object has been assessed as being too heavy or awkward to lift on your own, team lifting may be employed. The same rules of lifting should be applied. Try to pick someone of the same height and size so that the effort of each person is the same.
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▲  Figure 1.21 Two-person lift






Mechanical lifting aids


There are numerous items of small lifting equipment available to assist with handling materials on-site and in the workshop. Use these only if you are qualified to do so. These range from small brick lifts, slings, barrows and dumpers through to mechanical forklift trucks.



	●  A pallet truck (Figure 1.22) can be used on hard areas for moving heavy loads.



	●  Barrows are the most common form of equipment for moving materials on-site.



	●  A sack truck (Figure 1.22) can be used for moving bagged materials, heavy boilers and other heavy pieces of plumbing materials. 
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▲  Figure 1.22 A pallet truck (top) and a sack truck






Most large construction sites will have a hired crane of some description, whether it is a fixed crane or a mobile crane. These are sometimes the only method of getting heavy equipment and appliances to where they are needed. They are operated by trained personnel only.


For very large sites, the crane operator will be guided by a ‘banksman’, who uses hand signals to the crane operator to guide the load to its destination.
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▲  Figure 1.23 Mobile crane






Care should be taken if cranes are on-site, and you should be aware of where the jib (the lifting hook) is when you are walking to and from different areas of the site; the area it covers should be off-limits to all non-essential personnel.



4 RESPONDING TO ACCIDENTS


First-aid provision in the workplace


People at work can suffer injuries or fall ill at any time. The most important thing is that they receive immediate and appropriate attention. First aid covers the arrangements that should be made to ensure this happens. It can prevent minor injuries from becoming major incidents, and can often save lives.


What the law requires


Health and safety regulations require the provision of adequate and appropriate equipment, facilities and personnel to enable first aid to be given if an employee suffers an accident or injury or falls ill at work. While different working environments have different needs, the minimum first-aid provision in any workplace or on any construction site should include:



	
●  a suitably stocked and maintained first-aid box; HSE advice suggests this should include at least: 



	●  24 wrapped sterile adhesive dressings in assorted sizes



	●  two sterile eye pads



	●  four individually wrapped triangular bandages



	●  six safety pins



	●  six medium-sized and two large individually wrapped sterile unmedicated wound dressings



	●  a pair of disposable gloves












	●  an appointed person to take charge of first-aid arrangements



	●  around-the-clock fast access to first-aid equipment



	●  a trained first-aider present at all times during working hours.
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▲  Figure 1.24 A first-aid kit






What is an appointed person?


An appointed person is someone your employer chooses to:



	●  take charge when someone is injured or falls ill, including calling an ambulance if required



	●  keep stock of the first-aid box and replenish supplies



	●  be available at all times that people are working on-site.






What is a first-aider?


A first-aider is someone who has undergone a recognised first-aid training course such as a course given by the Association of First Aiders (AoFA) and recognised by the HSE. The first-aider must hold a current First Aid at Work certificate.


What your employer should consider when assessing first-aid needs



	●  Your employer is required by law to make an assessment of significant risks in your workplace, and to assess the risks of potential injury and ill health. If a significant number of risks exist, more than one first-aider may be needed.



	●  Your employer needs to assess whether there are any specific risks, such as working with hazardous substances, dangerous tools or machinery, etc., that could necessitate specific training for first-aiders or extra first-aid equipment.



	●  If there are different parts of your workplace that present different degrees of risk, your employer will need to make sure each area has the relevant provisions.



	●  Your employer may need to review the accident record book to find out about types of injury and how often they are occurring. This may influence the number of first-aid boxes and their exact location.



	●  If your workplace or site is spread out over different floors and buildings, adequate provision must be made for all locations.



	●  For shift work or out-of-hours working, your employer needs to ensure there are enough first aiders to cover all hours of operation.



	●  If any employees travel or work alone, the employer should issue a personal first-aid kit to them and provide training on how to use it.



	●  There are no legal responsibilities for guests and site visitors, but it is good practice to include them in first-aid provision.






Your employer must inform all employees of the first aid arrangements by putting up notices telling staff who the first-aiders are and where they can be found, as well as where the nearest first-aid box is kept. It is also good practice to make provision here for people who have reading difficulties or whose first language is not English.
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▲  Figure 1.25 First-aid sign 






Responding to an accident or an emergency


In an emergency, time is of the essence. The faster the emergency services arrive at the scene, the greater the chance that lives will be saved. The ambulance service advises that there is around an eight-minute response time to incidents. Their help and assistance is vital but we also need to help them get to the emergency. If calling for help:



	1  Dial 999 and ask for the service that you require: police, fire or ambulance.



	2  Once you are connected, speak clearly and logically to the operator. Tell them the nature of the incident, the location and possible entry points to your workplace or site.



	3  Send work colleagues to wait at all the entrances for their arrival and to assist the emergency services when they arrive at the scene so that they can be directed straight to the incident. If necessary, have a chain of people to direct them to where they are needed if the site is large.



	4  On no account leave the injured person. Stay with them and let the emergency services come to you.



	5  Stay at the scene until you are not needed. Ask if the injured person should be accompanied to hospital and, if necessary, go with them.



	6  Ask someone to advise the injured person’s next of kin, wife/husband, etc., without alarming them unduly.






Dealing with minor injuries at work


Even the most cautious person will suffer from minor injuries from time to time. As a plumber you will experience minor cuts and burns. Here, we will look at the following minor injuries:



	●  minor cuts



	●  minor burns



	●  objects in the eyes



	●  exposure to fumes.






Tending minor cuts and burns


Cuts


Minor cuts need treatment to prevent dirt getting into the wound, causing infection. Some minor cuts will bleed quite a lot, depending on where the cut is and how deep it is. The area around the wound should be cleaned thoroughly with soap and warm water. If it is still bleeding, apply direct pressure to stem the flow of blood. It is a good idea to wear protective gloves when dealing with cuts that are bleeding.


The edges of a cut can be held together using butterfly bandages, and applying an antiseptic cream will help reduce the chance of infection. The wound can then be covered by a bandage or a sticking plaster. Care should be taken when using plasters as some people can suffer reactions to the adhesive, which can cause a rash.


Burns


Burns need to be treated immediately. First, cool the area with cold running water. Alternatively, the burn can be cooled by submersing the affected area in a clean bucket of clean, cold water. Keep the burn in the water for at least 10 minutes as this is the single most effective way of stopping the pain. Remove anything that could cause constriction (e.g. watches, jewellery) before the area starts to swell.


Once the burn has cooled sufficiently, it should be washed gently with clean water and covered with a sterile burns sheet or other suitable non-fluffy material. If no other materials are available, cling film or a clean plastic bag could be used. Do not apply any antiseptic cream or ointments as these have the effect of sealing the heat inside the burn, resulting in a more intense pain. Do not pierce or pop any blisters that develop as this could result in the burn becoming infected.


Depending on the severity of the burn, the person should be accompanied to the nearest hospital accident and emergency department or a doctor. 




KEY POINT


Remember: these tips are for minor injuries only. You should seek expert medical attention if you think the wound is more serious or the following circumstances are present:



	●  the wound will not stop bleeding



	●  the injury is to the eye or ear



	●  the wound was caused by a rusty or dirty object



	●  the cut is deep or wide



	●  the person’s last tetanus injection was more than 10 years ago



	●  the burn is larger than the palm of your hand or is situated on the neck, face, groin, foot or back of the hand



	●  signs of infection, such as redness of the skin or fever, are present



	●  the person has lost consciousness.









Objects in the eye


Objects in the eye can be painful and irritating. Loose objects like an eyelash or a speck of dirt, and even a contact lens, can float on the white of the eye. Usually, these can be rinsed off easily but you must never touch anything that penetrates the eyeball or rests on the coloured part of the eye (the pupil and iris) because this may permanently damage the eye. Faced with this situation, the casualty should seek immediate medical attention.




KEY POINT


Remember:



	●  do not touch anything that is embedded in the eye



	●  place a pad over the eye



	●  take the person to the nearest accident and emergency department.









The signs to look for are whether the person may be suffering from:



	●  blurred vision



	●  pain or discomfort



	●  redness or watering of the eye



	●  eyelids screwed up in a spasm.






The aim of any treatment you give is to avoid permanent damage, so:



	●  sit the casualty down, facing the light



	●  stand behind the casualty and very gently part the eyelids with a finger and thumb.






Make sure you examine every part of the eye by getting the person to:



	●  look up, then



	●  look down



	●  look to the left, and then



	●  look to the right.






If you spot an object on the white of the eye:



	●  wash it out with clean, cold water from a glass or fresh running water from the tap



	●  tilt the person’s head towards the injured eye and place a towel or pad on the shoulder



	●  pour water from the bridge of the nose so that the water runs across the eye to flush the object out



	●  if this does not work, then lift the object off with a damp corner of a clean tissue or swab



	●  if this still does not work, seek medical advice.






[image: image]

▲  Figure 1.26 Parts of the eye






Exposure to fumes


Dealing with a person who is suffering from exposure to fumes is a difficult area. The one thing you do not want to happen is that you become overcome with the fumes yourself. You will have to consider the following points.



	
●  The nature of the fumes:


	●  What are they?



	●  Where have they come from?



	●  Can they be stopped?












	●  Can the area be sufficiently ventilated?



	●  Can I get the person out without falling victim to the same fumes? 






If the person is unconscious, then getting them out of the area and into fresh air is absolutely vital. The following should only be carried out if you can minimise your own risk.



	●  Immediately carry or drag the person to fresh air.



	●  Minimise your exposure to the fumes.



	●  If the person is not breathing, start cardiopulmonary resuscitation (CPR) immediately if you are trained to do so, and continue it until the person is breathing or help arrives.



	●  Send someone to fetch help as quickly as possible.






Dealing with serious injury at work


In this section we will examine the best way of dealing with those injuries that are more serious, such as:



	●  fractures



	●  unconscious co-workers



	●  electric shock.






Fractures and breaks


A fracture is a break or crack in the bone. There are two types of fracture:



	1  a simple fracture, where the skin is intact and there is no wound present; there may be a swelling around the area of the fracture



	2  a compound fracture, where the bone causes a wound or the breaking of the skin; the bone may or may not be visible with this kind of injury.






You cannot always tell if the bone is broken, but if you are in any doubt always assume that it is. There are some signs to help you and a few rules to observe to ensure that the injured person is kept comfortable until the emergency services arrive:



	●  Check for deformity of the limb by comparing it with the opposite side of the body, i.e. left arm, right arm.



	●  Look for an open wound, which may indicate a hidden fracture.



	●  Check for pain. The injured person will be able to tell you where the pain is, if they have any. Check by gently feeling along the area. The person will almost certainly complain of discomfort.



	●  Check for swelling.






In a few cases there may be no pain associated with the fracture and the person may be able to move the injured limb. In most cases, however, the person will be in great pain and any movement will cause severe pain.


Talk to the person. Ask them questions. They might have heard the bone snap at the time of the injury. Overall, the best approach for limited treatment is as follows.



	1  It is recommended that you check and monitor the person’s airway, breathing and circulation.



	2  Treat the person for shock, if necessary.



	3  Ask questions to try to find out how the accident happened. This will be vital information when the emergency services arrive.



	4  Examine around the area for wounds and cuts. Feel along the area carefully for tenderness, swelling and deformities.



	5  Check the injured limb for a pulse. No pulse indicates a more serious problem that could require immediate surgery. If this is the case, seek emergency help IMMEDIATELY.



	6  Lightly squeeze the person’s fingers or toes. A lack of sensation may indicate a spinal injury or nerve damage. Again, if this is the case seek emergency help IMMEDIATELY. Stay with the person at all times until the emergency services arrive at the scene, and try to reassure them.






If you have not completed a first-aid or CPR course, you MUST seek immediate medical attention for the person to ensure that no more damage is inadvertently done.


Dealing with unconscious people


A person can faint or fall unconscious for many reasons:



	●  after strenuous work or exercise



	●  shock or emotional upset



	●  excessive heat



	●  the side effects of drugs or medication



	●  a blow to the head (concussion)



	●  a fit or seizure.






Fainting involves loss of blood to the brain, leading to dizziness, nausea, cold sweats and a partial or complete loss of consciousness, which usually is brief and the person makes a full recovery in a matter of minutes. The real danger here is not the period of unconsciousness, but the damage that can arise from the resulting fall. 


More serious unconsciousness comes from a blow to the head (called concussion), a fit or a seizure. In these cases, recovery can take much longer and have underlying health implications later. The watchwords here are ‘always seek immediate medical advice’.


What should you do?



	1  Try to break the victim’s fall.



	2  Loosen any items of clothing that might restrict the flow of blood, such as neck ties and shirt buttons.



	3  Lie the patient on their back and raise their legs to encourage blood to flow to the brain.



	4  Make sure they are breathing and that their airway is clear. If they are not breathing, start artificial respiration STRAIGHT AWAY!



	5  If they are breathing, place them in the recovery position (see page 39).






ATTEMPT THE FOLLOWING ONLY IF YOU HAVE BEEN TRAINED TO DO SO.



	1  Opening and maintaining the airway is your first priority, to ensure there are no obstructions, like the tongue, that could prevent normal breathing. To do this, place one hand on the casualty’s forehead and gently tilt their head backwards, then lift their chin using only two fingers.



	2  Look, listen and feel for the victim’s breathing for no more than 10 seconds. Is the chest rising and falling? Can you feel their breath against your cheek? If breathing is normal, you can place the victim in the recovery position. If breathing is not present, you will need to start cardiopulmonary resuscitation (CPR) immediately (see below).






Dealing with electric shock


Electricity is one of the most dangerous elements that we have to deal with. It is indiscriminate, you can’t see it or smell it, but if you touch it, it could kill you. The measure of shock’s intensity lies in the amount of current (measured in amperes) that is forced through the body, and not the voltage. Any electrical appliance used on a house wiring circuit of 230 V can transmit a fatal current.


While any amount of current over 10 milliamps (0.01 amp) is capable of producing painful to severe shock, currents between 100 and 200 mA (0.1 to 0.2 amp) are lethal.




KEY TERM


Amp (and milliamp): unit of electrical current, the measurement of ampere.





It is vital to know how to deal with a person who has had direct contact with a live electricity power source, how to isolate them from the power supply and administer CPR.


If you see someone who is in direct contact with electrical current, they need immediate help. The victim may be unable to move because of muscle spasms, or they may be unconscious. Helping such a person is very dangerous. If you touch them, you may get caught by the current yourself and become a second victim.


First, you should try to turn off and unplug the appliance or, better still, turn off the power at the electrical consumer unit (fuse box). If you cannot turn off the power, try to get a long piece of dry wood (a broom handle will do) or any non-conducting material, and try to break the contact between the victim and the electricity.


Do not move the victim if there is any suspicion of neck or spinal injuries, unless there is an immediate danger. Keep them lying down and check for a pulse and their breathing.


If the victim is not breathing, apply mouth-to-mouth resuscitation. If the victim has no pulse, begin CPR if you are trained to do so.


Once a pulse and breathing have been established, cover the victim with a blanket to maintain body heat, keep their head low and get medical attention. Stay with the victim until help arrives.


Cardiopulmonary resuscitation


There are many instances where a person may need cardiopulmonary resuscitation (CPR), from exposure to fumes to a blow on the head and electrocution, but what is CPR and how is it administered?


CPR is a manual method of maintaining a heartbeat and air supply to a person who has collapsed, is unconscious, is not breathing and has no pulse. The idea of CPR is to keep blood pumping around the body to maintain a supply of oxygen to the brain so that brain damage does not occur, until the person can breathe by themselves. 


How do I perform CPR?


If someone is with you, you must send them to telephone for an ambulance immediately. If you are alone, telephone for an ambulance and then quickly return to the victim.



	1  Check for a pulse or other signs of circulation.



	2  Carefully place the victim on their back on a firm surface.



	3  Kneel next to the victim’s chest.



	4  Remove or open the clothes around the victim’s chest area so that the rib cage and sternum are visible.



	5  Place the heel of one hand directly above the sternum, close to the point where the lower ribs meet.



	6  Place the other hand on top of the first hand and interlock the fingers. Keep the fingers off the chest so that only the heel of the hand is touching, otherwise you risk further injury to the victim.



	7  Move forward until you are directly above the sternum, straighten your arms and lock the elbows. You must push down about 4–5 cm for an adult on every chest compression, but you must release after every downward movement.



	8  Start the 30 chest compressions at a speed of 100–120 times a minute, followed by two rescue breaths.



	9  After the two rescue breaths, return to the chest and repeat the cycle.



	10 Continue the 30:2 ratio until emergency help or a defibrillator arrives.






Continue CPR until:



	●  breathing, coughing or movement is seen



	●  the ambulance service paramedics arrive and you are asked to stop, or



	●  you are too exhausted to carry on.






The recovery position


Why use the recovery position?


Placing someone in the recovery position will ensure their airway remains open and clear. It also enables any vomit or other fluids to flow away from the casualty’s airway so that they do not choke.


Recovery position for adults


This is the best position for a casualty who is unconscious but still breathing.
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STEP 1 Place the arm that is nearest to you at a 90° right angle.






[image: image]

STEP 2 Move the other arm and rest the back of their hand against their cheek. Then take hold of the knee furthest away from you and pull it up until the foot is flat against the floor.
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STEP 3 Pull the knee towards you, keeping the person’s hand pressed against their cheek, and position the leg at a 90° angle.
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STEP 4 Make sure that the airway stays open by tilting the head back and lifting the chin. Check the casualty’s breathing once more.






[image: image]

STEP 5 Monitor the casualty’s condition and try to reassure them until help arrives. You must not leave them unattended for more than three minutes.


▲  Figure 1.27 The recovery position 






Recording and reporting accidents and near misses at work


All accidents and incidents on-site should be properly recorded in the company’s accident book and, if necessary, reported.


It is important that you have a basic understanding of accident reporting in terms of what the law says and what you should do.


Every accident should be reported – an accident report book should be on every site or place of work, usually with the site manager or whoever is in charge of the site or workshop. Make sure that you report any accident that you are involved in as soon as possible. Serious injuries are reportable under RIDDOR (see page 5).


Obviously, some accidents are more serious than others. Any accident that results in death, major injury or more than three days’ absence from work is called a ‘reported accident’. Any accident of this type should be reported to the HSE as soon as possible. Accidents where persons require hospital treatment must be recorded at the place of work, even if no treatment was given there.
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▲  Figure 1.28 Accident report book






There is no set place to keep an accident book, but it needs to be kept in a place that is accessible and often is kept where first aid is available. Employers must make employees aware of where the accident book is kept.


All accidents MUST be entered in the accident book and the following information must be recorded:



	●  name, address and occupation of the injured person



	●  signature of the person making the entry, address, occupation and date



	●  when and where the accident happened



	●  brief description of the accident, its cause and what injury occurred



	●  whether the accident is of such a nature that it has to be reported to the HSE.






All accidents that cause death or major injury to an employee or member of the public must be reported to the HSE or your Local Authority Administrator for Health and Safety. A major injury is specified as certain fractures, amputations, loss of sight or anything that requires hospital treatment for more than 24 hours.


All accidents, whether fatal or otherwise, are investigated. Those involved in this investigation may include:



	●  the employer



	●  an investigator from an insurance company, acting on behalf of the employer or employee



	●  a safety representative, usually from a trade union



	●  a health and safety inspector from the local authority or HSE.







5 ELECTRICAL SAFETY IN THE WORKPLACE


During your work in the building services industry you will encounter many types of specialist equipment, some of it directly related to your job and some of it not. This part of the chapter covers how to work safely with or around the main types of equipment you will find on-site.


Electrical hazards on construction sites and in the home


Electrical hazards occur through:



	●  faulty installations



	●  lack of maintenance



	●  faulty or misused electrical equipment 



	●  trailing cables



	●  buried or hidden cables



	●  inadequate fuse and over-current protection



	●  cables too close to pipework



	●  overloading electrical sockets and outlets



	●  using electrical equipment in wet or damp situations.






Electric shock is a major hazard; the severity of the shock will depend on the level of current and the duration of the contact.



	●  At low levels of current (about 1 milliamp) the effect may be only an unpleasant tingle but enough to cause loss of balance or a fall.



	●  At medium levels of current (about 10 milliamp) the shock can cause muscular tension or cramp so that anything grasped is hard to release.



	●  High levels of current (about 50 milliamps and above) for a period of one second can cause fibrillation of the heart, which can be lethal.



	●  Electric shock also causes burning of the skin at the points of contact.






Electric shocks are caused by a contact between a live conductor and earth. An electric current will always attempt to earth itself, therefore if anything comes between the flow of current and earth, the current will pass through it depending upon its resistance to the flow of current. The human body, because it contains 70 per cent water, is a very good conductor of electricity that offers very little resistance to the flow of electric current.


Some materials are poor conductors and will therefore offer greater resistance to the flow of electric current. Some of these materials, like PVC, are used to shield the electricity and are called insulators.


Electric cables consist of a copper wire (an excellent conductor) and a PVC outer cover or sheath (an excellent insulator). The result is a safe electric cable that can be used as an electrical supply for tools and equipment.


Electric shock is not the only problem because electricity can produce great amounts of heat, depending upon the size of the current and, if the current passes through a flammable material, it can ignite the material, causing a fire or explosion.


Methods of safe electrical supply on construction sites


To comply with the EAW Regulations, employers are required to maintain their electrical systems at work in a safe condition. According to the HSE, periodic inspections and testing should be completed as part of this maintenance. More than 1000 electrical accidents and incidents at work are reported to the HSE every year and around 30 people, across all sectors of industry, die from their injuries. The HSE reports that many deaths and injuries arise from:



	●  the use of poorly maintained electrical equipment



	●  work near overhead power lines



	●  contact with underground power cables during excavation work



	●  work on or near 230 V domestic electricity supplies, and



	●  fires started by poor electrical installations and faulty electrical appliances.






Electricity supply


The supply of electricity to homes and construction sites will normally be provided by either:



	●  a public supply from a local electricity company



	●  a site generator, where the use of the public supply is not practicable or is uneconomic.






The supply of electricity to a construction site


To maintain site safety, the supply of electricity to a construction site or workshop should always be distributed by means of a reduced voltage system. This system ensures that the correct voltage is supplied to where it is required:



	●  woodworking machines in a workshop require a 400 V 3 phase supply (Industrial/commercial voltage)



	●  site office lighting requires a voltage of 230 V 1 phase supply (domestic voltage)



	●  site portable power tools and site lighting require a 110 V 1 phase supply (safe site voltage).






Each site voltage has its own colour coding, as shown in Table 1.7. 


▼  Table 1.7 Colour coding for site voltage


















	

AC operating voltage




	

Voltage colour coding




	

Use 









	

25 V




	

Violet




	

Lighting in damp conditions









	

50 V




	

White




	

Lighting in damp conditions









	

110 V




	

Yellow




	

General site voltage









	

230 V




	

Blue




	

Domestic and site offices









	

400 V




	

Red




	

Fixed machinery












The reduced voltage system must comply with the EAW Regulations 1989, and the distribution units, sockets and plug adapters should comply with BS 4363:1998 (Specification for distribution assemblies for reduced low voltage electricity supplies for construction and building sites).


To avoid plugs designed for one voltage being connected to sockets of another voltage, there are different positions for the connecting pins in the plugs and sockets.


The voltage used on construction sites for site lighting and portable power tools is 110 V, colour-coded yellow. A 110 V 1 phase supply is much safer than 230 V and so the risk of serious injury from an electric shock is much reduced; 1 phase simply refers to the fact that there is only one live conductor, phase meaning live.


However, 230 V (colour-coded blue) for general site use is not allowed unless it is through a residual current device (RCD), which disconnects the supply immediately in the event of a fault or shock condition occurring.


Electrical installations in the workplace and domestic properties


All electrical installations should comply with BS 7671 and be maintained to prevent danger. The HSE recommends that this includes an appropriate system of visual inspection and, where necessary, periodic testing. Electrical risks can be controlled by a simple system of looking for visible signs of damage or faults. This will need to be reinforced by thorough testing of the system as necessary.


It is recommended that fixed installations (the wiring to sockets, lights and fixed equipment) are inspected and tested periodically by a competent electrician.




KEY POINT


BS 7671 is the British Standard for the requirements for electrical installations. This is the national standard in the UK for low-voltage electrical installations. It is also used as a national standard by Mauritius, St Lucia and several other countries that base their wiring regulations on BS 7671.





Formal visual inspections and tests


During formal electrical inspections, the system will be checked and tested to ensure that:



	●  the polarity (live and neutral) of the system is correct



	●  all the fuses, miniature circuit breakers (MCBs) and RCDs are correct and working



	●  all the cables and cores are effectively terminated



	●  the equipment is suitable for its environment.






Working in domestic properties


When you are working in domestic properties, there are things that you can do to help prevent electrical hazards and accidents from occurring:



	●  Be aware of any concealed cables in solid and stud walls. Use a cable finder and check the wall before using drills and chisels.



	●  Do not install pipework too close to electrical cables. Heating pipework can cause the cable to overheat and faulty cables can arc across to the pipe causing a potential electric shock hazard. Pipework must be a minimum of 25 mm away from electrical cables and 150 mm from electrical apparatus.



	●  Take care when lifting or replacing floorboards. There may be cables underneath.



	●  Do not overload sockets and outlets with too many appliance connections as this can cause the system to overheat, sometimes with disastrous consequences. As a general rule, one socket = one plug unless a recognised, independently fused multi-socket is used. 



	●  Look out for damaged cables, sockets and fittings. Report any problems to the customer or your supervisor.






Portable power tool safety


All portable power tools, such as drills, jig saws, circular saws and angle grinders, should be of the double insulated type, which simply means that the power tool has two levels of protective insulation built in to the appliance. The symbol for double insulated tools is shown in Figure 1.29.
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▲  Figure 1.29 Double insulated symbol






Power tools must be subjected to safety tests; these are as follows.



	●  User checks – should be performed before use.



	●  A formal visual inspection – to be scheduled in accordance with your maintenance schedule and Health and Safety Policy.



	●  Combined inspection and test – to be carried out by a competent person, usually an external contractor (portable appliance testing).






Portable appliance testing


The ‘Inspection and Testing of In-Service Electrical Equipment’ (portable appliance testing, or PAT) was introduced to enable companies and organisations to comply with the EAW Regulations. To meet these regulations it is necessary to have in place a programme of inspection and electrical safety testing of portable appliances.


Records should be kept of all inspections and tests made and these should be up to date at all times. PAT testing helps to ensure:



	●  earlier recognition of potentially serious equipment faults, such as poor earthing



	●  discovery of inappropriate electrical supply



	●  discovery of incorrect fuses being used



	●  the misuse of portable equipment can be monitored



	●  an increased awareness of hazards linked to electricity.








ACTIVITY


Check the electrical power tools you use to see when they were last tested.


















	

Type of equipment




	

Formal visual inspection




	

Combined inspection and testing









	

Construction sites 110 V equipment









	

Stationary equipment




	

Monthly




	

3 months









	

IT equipment




	

Monthly




	

3 months









	

Movable equipment




	

Monthly




	

3 months









	

Portable equipment




	

Monthly




	

3 months









	

Hand-held equipment




	

Monthly




	

3 months















Visual inspections of power tools


Before using any portable electrical appliance, you should always carry out safety checks:



	●  Is there a recent PAT label attached to the equipment?



	●  Are there overheating or burn marks on the plug, cable, sockets or the equipment?



	●  Are any bare wires or conductors visible?



	●  Is the cable covering undamaged and free from cuts and abrasions?



	●  Is the cable too long, or too short?



	●  Is the cable a trip hazard?



	●  Is the plug in good condition (not cracked and the pins are not bent)?



	●  Are there any taped or other non-standard joints in the cable?



	●  Is the outer covering of the cable where it should be (i.e. no coloured wires are visible)?



	●  Is the outer casing of the equipment damaged or loose?



	●  Are ‘trip-out’ devices working effectively (i.e. RCD adapters)? 






When using portable electrical power tools, you should always:



	●  wear or use PPE or clothing that is appropriate for the work you are doing



	●  switch off the tools before connecting them to a power supply



	●  if a power cord feels too warm or if a tool is sparking, have it checked by an electrician or other qualified person



	●  disconnect the power supply before making adjustments or changing accessories such as blades and drill bits



	●  remove adjusting tools before turning on the tool



	●  inspect the cord for fraying or other damage before each use



	●  tag defective tools clearly with an ‘out of service’ tag and replace immediately with a tool in good running order



	●  use clamps, a vice or other device to hold and support the piece being worked on, when practical to do so; this will allow you to use both hands for better control of the tool and will help prevent injuries if a tool jams



	●  use only approved extension cords that have the proper size flex for the length of cord and power requirements of the electric tool that you are using; this will prevent the cord from overheating



	●  fully unwind any extension cable being used; a coiled extension cable is likely to overheat, which could cause a fire



	●  for outdoor work, use outdoor extension cords marked ‘w-a’ or ‘w’



	●  suspend power cords over aisles or work areas to eliminate tripping hazards



	●  pull the plug, not the cord, when unplugging a tool; pulling the cord causes wear, and may adversely affect the wiring to the plug and cause electrical shock to the operator



	●  keep the work area free of clutter and debris that could be a tripping or slipping hazard



	●  keep power cords away from heat, water, oil, sharp edges and moving parts; these can damage the insulation and cause a shock



	●  ensure that cutting tools such as drill bits and blades are kept sharp, clean and well maintained



	●  store tools in a dry, secure location when they are not being used.






Battery-powered cordless tools


In recent years, the use of battery-powered cordless tools such as drills and jig saws has become widespread both on construction sites and in domestic use. Voltages tend to be from 9 V to 36 V. Cordless tools offer many benefits over their mains-powered cousins:



	●  often the tools are smaller and lighter, giving greater flexibility of use



	●  no extension cables to cause trip hazards



	●  much less risk from electric shock.






On the downside:



	●  the power packs tend to wear out quickly and are costly to replace



	●  most are not as powerful as their mains counterparts



	●  power packs require constant recharging



	●  there is still an electric shock risk from the battery charger.






Cordless tools are still subject to health and safety inspection and testing with regard to:



	●  PAT testing of the battery charger



	●  disposal of spent battery packs in line with local authority guidelines as they contain nickel-cadmium and should not be disposed of in domestic waste



	●  leaking batteries, which contain acid; do not allow a leaking battery to come into contact with your skin



	●  not burning spent battery packs as they are liable to explode



	●  storage restrictions, as set storage temperatures exist for most cordless power tools.






Procedures for portable electrical tools that fail inspections


From time to time, electrical tools fail inspections and tests. If this should happen, on no account must the tool be used. The tool should be labelled as faulty and taken to the stores or for repair. A record of the fault must be logged on the maintenance and inspection documents.


A checklist like the one shown below can help you identify the hazards related to maintenance of portable tools. This will help you to take the necessary preventive measures. Depending on the power source, different checklists may be necessary:


















	

General questions 




	

Yes




	

No









	

Is there a maintenance plan? 




	

	






	

Are portable tools periodically tested and labelled with the date of test? 




	

	






	

Are instructions and operating manuals available? 




	

	






	

Are damaged tools labelled ‘Do not use’? 




	

	






	

Are maintenance records kept of all tools that are used on the site? 




	

	






	

Are all tools used at the workplace in good condition and clean? 




	

	






	

Are all tools properly lubricated? 




	

	






	

Are blades, bits and other cutting parts sharp and well fixed, and not worn, cracked or loose? 




	

	






	

Are tools stored in a dry and safe place? 




	

	






	

Are blades removed when tools are being transported, stored or not in use? 




	

	






	

Are maintenance workers trained in safe working procedures? 




	

	






	

Electric power-operated tools 




	

Yes




	

No









	

Are tools disconnected from the power source? 




	

	






	

Are the cables or plugs damaged? 




	

	






	

Have the electrical tools been subjected to unsuitable conditions (wet or dusty)? 




	

	






	

Are flexible extension cables in safe condition? 




	

	






	

Are there signs of overheating? 




	

	






	

Do all tools have safety guards on their blades, bits, rollers, chains, gears, sprockets and other dangerous moving parts? 




	

	









Safe isolation procedures for electrical supplies


Plumbers often need to work on electrical supplies for repair or replacement of equipment such as electric showers and immersion heaters. You should bear in mind, however, that to work on electrical installations you must have proved your competency and have gained Part P (BS 7671) certification.


The correct isolation of electrical supplies and systems is vital if accidents are going to be avoided.


In domestic properties, the type of electricity supply is 230 V, single phase. The EAW Regulations require that LIVE WORK IS NOT ATTEMPTED unless it is impracticable to work on the circuit when it is dead.


All electrical circuits must be properly switched off, isolated and, whenever possible, locked in the off position.


You must then prove that the circuit is dead by the use of an approved voltage indicator. Volt sticks and neon screwdrivers are NOT suitable for this purpose.
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▲  Figure 1.30 Voltage proving meter and unit
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▲  Figure 1.31 MCB safety lock






To safely isolate an electrical supply, you must do the following.



	1  Identify the circuit or equipment to be isolated.



	2  Make sure it is convenient to isolate the supply.



	3  Select approved voltage indicator and test on proving unit.



	4  Using the approved voltage indicator, verify that the circuit or equipment is live.



	5  Isolate supply at consumer unit by switching off the miniature circuit breaker (MCB) or spur by removing the fuse. 



	
6  Using an approved voltage indicator:


	a  First, check the indicator is working on a known live supply by testing live/neutral, live/earth, neutral/earth.



	b  Then use the indicator to check that the circuit you wish to work on is dead.



	c  Then re-check that the indicator is still working on the known live supply.












	7  Lock off the isolator (RCD, MCB) using an approved lock or keep the fuse you have removed in a safe place. To be absolutely sure that no one can put the fuse back in, the safest place is in your pocket!



	8  Place a notice or sign at the consumer unit advising that the circuit is off and must not be turned back on.








INDUSTRY TIP


Read the following webpage on safe isolation. The page can be downloaded for future reference.


www.electricalsafetyfirst.org.uk/media/1201/best-practice-guide-2-issue-3.pdf





Temporary continuity bonding


Temporary continuity bonding involves the use of two crocodile clips joined by 10 mm2 earth cable. This is called a temporary continuity bonding clip.


All gas, water and central heating copper pipework should be bonded to the main electrical equipotential bonding system. In other words, copper pipework must be earthed. When we cut into a copper pipe to make a tee connection, for instance, we in effect disconnect all pipework after the cut from the earth system and, if a fault to earth already exists, then all the pipework after the cut could become live.




KEY TERM


Equipotential bonding: a system where all metal fixtures in a domestic property, such as hot and cold water pipes, central heating pipes, gas pipes, radiators, stainless steel sinks, pressed steel enamelled washbasins and steel and cast iron baths, are connected together through earth bonding so that they are at the same potential voltage everywhere.





The reason for temporary continuity bonding before removing or replacing metal pipework is to provide a continuous earth for the pipework, to prevent an electric shock in the event of any electrical fault. Installing temporary continuity bonding clips before we make the cut will ensure that, once the pipe has been severed, any bonding applied to the pipework will not be interrupted and the pipework will not become live. Once the connection has been made, the clips can be removed safely.
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▲  Figure 1.32 Use of temporary continuity clips 







6 WORKING SAFELY WITH HEAT-PRODUCING EQUIPMENT


Part of a plumber’s work involves the use of heat-producing tools, such as blowtorches and possibly welding and brazing torches. Invariably these will use bottled gases, both flammable and non-flammable types. Using bottled gas of any kind can be dangerous and requires special consideration.


Identifying bottled gases


The types of gases you may come across are described below.



	●  Propane (C3H8) is a highly flammable, liquid petroleum gas (LPG) that is heavier than air, which makes it especially dangerous when working in trenches and confined spaces as any leaks would collect at low ground. Propane has a distinctive smell like rotten eggs. It is used for soldering processes.



	●  MAPP (methylacetylene-propadiene propane) gas is also used for soldering processes but has a much hotter flame than propane. Usually only supplied in small cylinders for plumbing work, MAPP gas has a distinctive garlic smell.



	●  Acetylene (C2H2) is used in conjunction with oxygen when undertaking welding and brazing processes. Plumbers usually use oxyacetylene sets only when lead welding. Acetylene is a colourless, odourless gas. When contaminated with impurities it has a garlic-like odour. Acetylene burns with a sooty flame that produces lots of carbon when used without oxygen. It is lighter than air.



	●  Oxygen (O2) in the form of bottled liquid oxygen is a very powerful oxidising agent and organic materials will burn rapidly in the presence of oxygen. Used in conjunction with acetylene, oxygen hardens the flame, increasing the temperature. Although oxygen itself is not flammable, it can induce other materials to combust fiercely. NEVER use oxyacetylene near jointing compounds or grease as oxygen reacts violently in their presence and can spontaneously combust.






▼  Table 1.8 The four main types of gases you may come across in your work, along with cylinder colour and thread direction


















	

Bottled gas




	

Cylinder colour




	

Thread direction









	

Propane 




	

SIGNAL RED




	

Left-hand thread









	

MAPP




	

YELLOW




	

Left-hand thread









	

Acetylene




	

MAROON




	

Left-hand thread









	

Oxygen




	

BLACK




	

Right-hand thread












Many companies operate a written permit to work system when using fuel gases. This is known as hot work. The permit details the type of work to be done, how and when it is to be carried out and the precautions to be taken. Anyone carrying out hot work must have public liability insurance.


Training


Oxy/fuel gas equipment should not be used unless you have received adequate training in:



	●  the safe use of the equipment



	●  the precautions to be taken



	●  the use of the correct type of fire extinguishers



	●  the means of escape, raising the fire alarm and calling the fire brigade.






Safe storage, transportation and handling of bottled gases



	●  Oxygen cylinders should be stored at least 3 m away from those containing acetylene or LPG, or separated by a wall.



	●  Gas cylinders should preferably be kept on a hard surface (not soft ground) in a secure, open-air compound. The enclosures must be properly labelled.



	●  If stored in a storeroom, oxygen cylinders must not be kept in the same storeroom as LPG or acetylene cylinders.



	●  Acetylene and LPG cylinders should always be kept upright, even if they are empty.



	●  Oxygen cylinders can be stacked horizontally a maximum of four cylinders high, and wedged to prevent rolling. 



	●  Vertically stacked cylinders should be secured against falling.



	●  Always keep full cylinders separate from empty ones.



	●  Cylinders should be shielded from direct sunlight or other heat sources to avoid excessive internal pressure build-up as this could lead to a gas leakage or, in extreme cases, bursting of the cylinder.



	●  Gas cylinders must be treated with care and not subjected to shocks or falls.



	●  NEVER lift oxyacetylene or LPG bottles by their control valves.



	●  When they are transported around a site, cylinders should be secured upright to avoid any violent contact that could weaken the cylinder walls.



	●  When they are unloaded from a vehicle they should not be dropped to the ground.



	●  Acetylene cylinders must always be transported and used in the vertical position. If they have been left in the horizontal position they must be stood upright for approximately 12 hours to allow them to settle before they are used.



	●  Cylinders should be transported only on purpose-designed trolleys of the correct size. Three-wheeled trolleys are safer than two-wheeled.



	●  Trolleys for transporting cylinders should be manufactured to BS 2718.






Equipment used with oxy/fuel gases


As well as the bottles themselves, there are several other pieces of equipment that we need before we can start using our oxyacetylene bottle set. The main components of oxy/fuel gas equipment are shown in Figure 1.33.
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▲  Figure 1.33 Oxyacetylene set 








KEY TERM


Flashback: where the flame burns in the torch body, accompanied by a high-pitched whistling sound. It will occur when flame speed exceeds gas flow rate so that the flame can pass back through the mixing chamber into the hoses. Most likely causes are incorrect gas pressures giving too low a gas velocity, hose leaks or loose connections.





Oxyacetylene equipment safety checks


Before using welding equipment, it is wise to check its condition and operation. As well as normal equipment and workplace safety checks, there are specific procedures for oxyacetylene.


You should check that:



	●  flashback arresters are present in both oxygen and acetylene lines



	●  the hoses are the correct colour, with no sign of wear or damage, as short as possible and not taped together



	●  the regulators are the correct type for the gas being used



	●  a bottle key is in each bottle



	●  the bottles are securely fastened by chains to the bottle trolley and the trolley is in good condition.






It is recommended that oxyacetylene equipment be checked at least annually. Regulators should be taken out of service after five years. Flashback arresters should be checked regularly in line with the manufacturer’s instructions; it may be necessary to replace some types if flashback has occurred.


Assembling and purging the oxyacetylene equipment


Before assembling the equipment, you must:



	●  check that all cylinders have been handled properly



	●  check that there are no physical signs of damage to the cylinder



	●  check the valve assembly on each cylinder for damage



	●  inspect the chains or other device used to secure the acetylene and oxygen cylinders.






Assembly of the gauges, hoses and blow pipe



	●  Make sure that each regulator is the correct type for the cylinder it is to be attached to and that the regulator is designed for the pressure of the cylinder.



	●  Open the oxygen valve assembly briefly before attaching the oxygen regulator. This is to eliminate the potential for a dust explosion.



	●  NEVER open the acetylene control valve to ‘blow-out’ as this could cause a fire.



	●  Inspect the regulator and cylinder valve for the presence of any oils or grease. If present, DO NOT USE.



	●  Make sure the adjusting screw on the regulator has not been damaged.



	●  Wipe the connection seats with a clean cloth.



	●  Connect the gauges to the cylinders. Typically, oxygen hoses are blue and acetylene hoses are red. Remember that the acetylene hose will have left-hand threads and the fitting will be a male type, to prevent accidental switching of the two hoses/gauges. Tighten them with the correct size of open-ended spanner. Take care not to damage the brass threads and do not over-tighten or the brass thread could snap.



	●  Make sure that the flashback arresters and non-return valves are in good condition and fitted to the gauges.



	●  Inspect the torch. Check that the inlet connection is in good condition for a tight connection. Check for obvious physical damage to the torch.



	
●  Make sure the acetylene regulator is turned off by turning the regulator handle anti-clockwise out a few turns, then turn on the gas valve on top of the cylinder. Only turn the control valve half a turn. This allows the bottle to be turned off quickly in an emergency. Never allow acetylene gas pressure to exceed 15 PSI. At higher pressures acetylene becomes unstable and may ignite spontaneously or explode.


	1  After turning on the acetylene cylinder control valve, open the regulator valve by turning the handle clockwise. This should be done very slowly, while watching the low pressure gauge. Open only until the pressure indicated is between 5 and 8 PSI. 



	2  Open the gas valve on the blow pipe handle until you hear gas escaping. This is to purge the air from the acetylene hose. Then observe the low pressure gauge to see if the pressure remains steady during flow, to ensure you have the regulator set correctly.



	3  Close the acetylene valve on the torch.



	4  Check for leaks by using suitable non-greasy leak detection fluid.












	
●  Turn the oxygen regulator pressure off by turning the regulator handle a few turns anti-clockwise then proceed with the following steps to adjust the oxygen pressure.


	1  Open the oxygen cylinder control valve all the way.



	2  Open the regulator valve slowly, watching the low pressure gauge as you do so, until the pressure reads between 25 and 40 PSI.



	3  Open the oxygen valve on the blow pipe to allow the air to vent out of the hose until the hose is purged, about three to five seconds for an 8 m hose.



	4  Close the blow pipe valve.



	5  Check for leaks by using suitable non-greasy leak detection fluid.












	●  Make sure that you purge both acetylene and oxygen lines (hoses) prior to igniting the torch. Failure to do this can cause serious injury to personnel and damage to the equipment.






Safe lighting and extinguishing procedures for oxyacetylene equipment


To light



	1  Open the acetylene blow pipe valve a quarter turn and light the acetylene with a friction-type lighter.



	2  NEVER LIGHT THE OXYACETYLENE TORCH WITH MIXED GAS.



	3  Adjust the acetylene flame to the desired velocity.



	4  For welding mild steel, open the oxygen blow pipe valve and adjust to neutral flame (equal amounts of acetylene and oxygen).



	5  For brazing or bronze welding, open the oxygen blow pipe valve and adjust to a slightly oxidising flame (slightly more oxygen than acetylene).








KEY POINT


Make sure that you purge both acetylene and oxygen lines (hoses) prior to igniting the torch. Failure to do this can cause serious injury to personnel and damage to the equipment.





To extinguish



	1  Close the acetylene blow pipe valve first, then close the oxygen blow pipe valve.



	2  Turn off both acetylene and oxygen control valves on the cylinders.



	3  Turn the acetylene regulator handle anti-clockwise until it is loose.



	4  Open the acetylene blow pipe valve to release the pressure off the regulator.



	5  Close the acetylene blow pipe valve.



	6  Turn the oxygen regulator handle anti-clockwise until it is loose.



	7  Open the oxygen blow pipe valve to release the pressure off the regulator.



	8  Close the oxygen blow pipe valve.






What to do in the event of leakage


If you smell acetylene:



	●  NEVER use an open flame to check for leaks



	●  use commercial leak detector solution that is compatible with oxygen and acetylene to check all equipment connections before starting work



	●  NEVER use a leaking cylinder.






If the cylinder leaks:



	●  close the cylinder valve



	●  label the bottle as ‘leaking’



	●  remove the cylinder to an outdoor location and post ‘no smoking’ and ‘keep clear signs’



	●  call the gas supplier to collect the cylinder as soon as possible.






Safe use of liquid petroleum gas


Liquid petroleum gas (LPG) is the generic name for the family of carbon-based flammable gases that are found in coal and oil deposits deep below the surface of the earth. They include:



	●  methane



	●  ethane



	●  butane



	●  propane. 






Of these, generally only two – butane and propane – are commercially available as bottled LPG. Plumbers regularly use propane when soldering copper tubes and fittings.
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▲  Figure 1.34 Commercial propane cylinder
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▲  Figure 1.35 A modern plumber’s blowtorch






Commercially available propane


Propane has many uses, from camping to industrial processes, and is available in a variety of cylinder types and sizes. The colour of propane bottles is signal red. Propane turns from its liquid state to a gas, in other words it boils, at −42°C, whereas butane boils at −4°C. This means that propane can be used when the outside temperature is much colder – a distinct advantage when working on a construction site in the winter.


LPG regulators, hoses and blowtorches


Most blowtorches that we use today require a regulator to control the amount of gas that flows from the cylinder and a hose that connects from the regulator to the blowtorch. The regulator should have an adjustable pressure setting control. High-pressure hoses are usually coloured orange and are manufactured to BS 3212.


There are many different types of blowtorch available. Most have a range of interchangeable aeration nozzles of differing sizes so that the correct nozzle can be chosen for the type of work. Some blowtorches connect straight onto a small propane or MAPP 400 g gas cylinder.


Precautions with LPG


The main dangers caused by LPG are fire/explosion, carbon monoxide poisoning, asphyxiation and extreme cold, but there are others, as described below.



	●  LPG (propane or butane) is a colourless liquid, which easily evaporates into a gas when exposed to the outside air. One litre of liquid propane creates 250 litres of gas.



	●  It has no smell. Its distinctive odour is added to help detect leaks.



	●  It can burn or explode when it is mixed with air in the correct ratios and if it comes into contact with a source of ignition.



	●  It is heavier than air, so tends to sink towards the ground. It can flow for long distances along the ground, and can collect in drains, gullies, cellars and trenches.



	●  LPG is supplied in pressurised cylinders to keep it liquefied. The cylinders are strong and not easily damaged, but the control valve at the top can be vulnerable to damage if knocked.



	●  Leaks can occur from valves and pipe connections, mostly as a gas.



	●  If the gas is drawn from the cylinder too quickly, the control valve is likely to freeze.



	●  LPG liquid can cause cold burns if it comes into contact with the skin.



	●  LPG equipment should be used in a well-ventilated space to prevent the build-up of carbon dioxide (CO2). Take particular care when using in a confined dry space, such as a loft.






The basic rules of LPG storage



	●  LPG cylinders should be used and stored in an upright position.



	●  They should be stored in well-ventilated places, away from sources of heat, sources of ignition and combustible materials.



	●  Cylinders must not be stored or used below ground level or in high-rise flats where LPG gas is prohibited by law.



	●  Cylinders should preferably be stored in a lockable cage outdoors, away from entry and exit points into buildings, and away from inspection chambers and drains.



	●  Do not keep LPG cylinders near to any corrosive, toxic or oxidant material. 



	●  Propane cylinders may be used indoors in commercial and industrial premises only on a temporary basis, i.e. blowtorch use etc., but the cylinders must always be stored outdoors.



	●  When connecting hoses and blowtorches, always check for leaks with a suitable leak-detection fluid.



	●  Always turn the cylinder off at the control valve when it is not in use.






Fire safety


An important part of learning and understanding fuel gases such as propane and acetylene is awareness of what they produce as an end result: fire.


Fire is one of the most destructive elements known to man and it is something that plumbers risk on an almost daily basis when we solder, braze and weld. But what is combustion? What are the circumstances that are needed before combustion and the resulting fire takes place? How can we control it and reduce the risk of it occurring? And what do we do if a fire breaks out?


Combustion


Combustion is a chemical reaction in which a substance (the fuel) reacts violently with oxygen to produce heat and light. The fuel can be a solid such as wood, a liquid such as petrol, or a gas such as propane. Oxygen is known as an oxidiser or an oxidising agent. To create combustion or fire, we need a third element in the form of heat or an ignition source. These three elements – fuel, oxygen and heat – combine into what is known as the fire triangle.
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▲  Figure 1.36 The fire triangle






All three need to be in place for combustion to happen. Take any of the three away and combustion will not take place.


If we remove the fuel then combustion will not occur simply because there is nothing for the fire to consume. The fuel can be removed naturally as the resulting fire consumes it, mechanically by removing the fuel or chemically by rendering the fuel incombustible.


Similarly, if we remove the oxygen, the fire will extinguish itself because the fuel has nothing to react with. There are several ways that we can ‘suffocate’ a fire: using foam, powder or CO2.


Without a source of heat or ignition, fire can neither start nor continue. Take away the heat and a fire will die. If we douse a wood fire with water, the water turns to steam, which effectively removes the heat from the fire as the heat is transferred from the wood to the water.


Understanding these simple processes is the basis for all fire-fighting techniques and the fire extinguishers we use, as the methods we employ to effectively fight fires involve removing the heat, removing the fuel or suffocating the flames.


Fire safety in the plumbing industry


The use of soldering and welding equipment presents plumbers with the potential to cause fires in homes, factories and commercial properties. You should take precautions to eliminate as much as possible the fire risk from your everyday work. You can do this by:



	●  always carrying a dry powder or CO2 fire extinguisher with you when soldering or welding



	●  always using heatproof mats when soldering next to wall coverings and skirting boards



	●  moving furniture and carpets away from the soldering area



	●  never pointing your blowtorch directly at combustible materials



	●  when soldering joints under a suspended floor, before you solder checking to make sure there is nothing that could catch fire 



	●  never replacing floorboards etc. after soldering activities until you are sure there is nothing smouldering underneath the floor; wait at least an hour



	●  when lead welding on a flat roof, damping off the substrate before welding begins. 






Classes of fire and fire extinguisher


There are six classes of fire (as shown in Table 1.9), each involving a different source of fuel. Because of this, each class of fire requires a different class of fire extinguisher, although some extinguishers can be used on more than one class of fire.


▼  Table 1.9 The six classes of fire
















	

Class A




	

SOLIDS such as paper, wood, plastic









	

Class B




	

FLAMMABLE LIQUIDS such as paraffin, petrol, oil









	

Class C




	

FLAMMABLE GASES such as propane, butane, methane









	

Class D




	

METALS such as aluminium, magnesium, titanium









	

Class E




	

Fires involving ELECTRICAL APPARATUS









	

Class F




	

Cooking OIL and FAT, etc.












There are four classes of fire extinguisher. Each fire extinguisher is coloured red but has a different coloured panel on it to show its content (see Figure 1.37).


Table 1.10 explains where each of these can be used.
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▲  Figure 1.37 Types of fire extinguisher






▼  Table 1.10 The uses of different classes of fire extinguisher
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Fighting small localised fires


The following steps describe the correct procedure for dealing with small fires.


There is a simple way to remember the steps to take when using a portable fire extinguisher. Start by standing at least 3 m back from the fire, then follow the acronym P.A.S.S.



	●  Pull the pin on the extinguisher. The pin is there as a safeguard and locks the handle. Pulling it out enables it for use.



	●  Aim low. The hose or nozzle should be pointed at the base of the fire to be effective.



	●  Squeeze the lever above the handle. This will shoot the extinguishing substance from the hose or nozzle. Keep in mind that most small extinguishers will run out of their extinguishing agent in 10 to 25 seconds.



	●  Sweep from side to side. Move slowly towards the fire, keeping the hose or nozzle aimed at the base of the fire. If the flames appear to be out, release the handle and watch closely. If the fire reignites, repeat the process.






Keep in mind



	●  Before you use an extinguisher to fight small fires, make sure everyone has left the area and that the fire service has been called by dialling 999.



	●  Always have an exit route behind you. Never let the fire get between you and your escape route.



	●  Call the fire service to inspect the fire area, even if you are sure you have extinguished the fire. 







7 WORKING SAFELY WITH ACCESS EQUIPMENT


Most work in the construction industry is carried out above ground level. Some of this work can be done at a normal working height of up to 1.5 m without the assistance of steps and ladders, but there will be occasions when you will be required to work at heights above normal working level.


There are various types of equipment that can assist you when required to work at height. Each of these types of equipment is designed for a specific purpose and use and should not be used outside of its limitations. These are:



	●  stepladders



	●  ladders



	●  roof ladders



	●  trestle scaffolds



	●  tower scaffolds (mobile and fixed)



	●  tubular scaffolds (fixed)



	●  mobile elevated working platforms (MEWPs) and mobile mini tower scaffolds.






Stepladders


These are used for internal work but can be used outside if there is a firm base to stand them on. They are manufactured from either timber, aluminium or glass-reinforced plastic (GRP) in various sizes and heights, and consist of a set of stiles supporting flat steps spaced at approximately 250 mm intervals. A back supporting frame is hinged to the top and secured at the bottom with a cord or a metal locking bar. When the steps are extended the locking bar ensures the correct working angle and this prevents the steps from collapsing.


Timber stepladders are susceptible to damage, warping and twisting, whereas the aluminium and GRP-type stepladders are much lighter and stronger, as well as rot-proof. Stepladders must not be used if they are broken, damaged, have been repaired or have missing parts. The points to remember are:



	●  timber stepladders must not be painted as this may hide defects



	●  aluminium ladders must not be used near overhead electric power lines



	●  on finding defects, a ‘Do not use’ notice must be displayed and the defects reported as soon as possible to your supervisor.






Aluminium and GRP stepladders have several advantages over their wooden counterparts.



	●  They are lighter than timber steps, very strong, rot-proof, and will not twist, warp or bend.



	●  The treads are not less than 76 mm deep and are non-slip and horizontal when the steps are open.



	●  The working top is not less than 100 mm deep.



	●  The back is attached with a single hinge extending the full width of the back of the stepladder. This ensures stability when the steps are open.



	●  The locking bar clips in place when fully opened.



	●  The feet are made of a non-slip material.






When working with stepladders, the following precautions should be observed.



	●  Never use a stepladder that has been painted or repaired.



	●  Never stand on the top platform of a stepladder. You are at a safe working height when your knees touch the top platform.



	●  Never stand side-on to work. Always face the job.



	●  Use stepladders only on firm, level ground.



	●  Use only the right size ladder for the job. Never be tempted to place the steps on, say, a pile of bricks, to gain extra height.



	●  Always use in accordance with the manufacturer’s instructions.
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▲  Figure 1.38 A stepladder 






Ladders


Ladders are used to gain access to scaffolds or light work at high levels. All ladders that are manufactured and supplied in the UK and the European Union should be constructed to identical standards and be classified correctly. These requirements apply to all portable ladder types, including stepladders, platform steps and extension ladders. Ladders are manufactured to BS EN 131.




INDUSTRY TIP


Look at the following website to get more details about the individual types of ladders: https://ladderassociation.org.uk/standards





All ladders are now made to BS EN 131 and all have a 150 kg minimum capacity. Each class indicates the safe working load that a ladder is designed to support, which includes the weight of a single person plus their equipment. This is referred to as the ‘maximum static load’. 


The standards detail factors such as dimensions, markings, and testing requirements such as deflection, torsion, rigidity, straightness, loading and performance.
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▲  Figure 1.39 An extension ladder
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▲  Figure 1.40 A timber pole ladder






Types of ladder


There are several types of ladder available.


Pole ladders are generally made of timber. The stiles are cut from one tree trunk sliced down the middle. This ensures strength and durability. Pole ladders are used on fixed ladder installations for access to scaffolds and can be up to 12 m in length. Some pole ladders have wire reinforcement to provide extra strength. They have a Class 1 rating and will safely support a maximum load of 175 kg. They are made to BS EN 131.


Single-section ladders are usually made to Class 1 standard from lightweight aluminium. These ladders are often called standing ladders.


Multi-section ladders are often called extension ladders. They consist of two or three sections that can be slid apart to give the required height. They are available as two or three extensions and in various ‘closed’ lengths of 2.5 to 3.5 m. A double extension ladder can give a length of up to about 8 m and should be suitable for most two-storey properties. Three-section ladders can give lengths up to about 10 m.


On smaller ladders, the ladder may be extended by hand and secured with stay locks, which rest on a selected rung. On larger ladders, the sections are extended by means of a rope loop and pulley system running down the side of the ladder.
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▲  Figure 1.41 A roof ladder 






Multi-section ladders can be made of timber, aluminium and GRP.


Roof ladders: this type of ladder should always be used when working on a pitched roof. It should ALWAYS be accessed from a scaffold, not a ladder. The roof ladder has two wheels at the upper end, which allow it to be pushed up the roof without damaging the slates or tiles. On the other side to the wheels, the ladder is formed into a hook, which fits over the top ridge of the roof and stops the ladder from slipping down the roof.


Crawlboards are used for working on fragile roofs. They help to spread the weight across the roof to lower the risk of the roof giving way. They are used for access only and are not intended for carrying tools or materials. They should be used with extreme care.


Ladder safety check before use


Ladders, roof ladders and crawlboards should NOT be used if they have any of the following defects:



	●  broken, missing or makeshift rungs



	●  broken, weakened or repaired stiles



	●  broken or defective ropes, guide brackets, latching hooks or pulley wheels



	●  they are painted; paint can hide defects on wooden ladders



	●  they have missing safety feet.






Raising and lowering ladders


Ladders should be raised with the sections closed. Extension ladders with long sections should be raised one section at a time and slotted into position before the ladders are used. TWO people are required to raise and lower heavier-type ladders. The following is a step-by-step procedure for raising heavier-type ladders.
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STEP 1 Lay the ladder flat.
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STEP 2 One person stands on the bottom rung of the ladder and holds the stiles to steady the ladder as it is lifted.
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STEP 3 The second person stands at the other end of the ladder and lifts the ladder over their head, moving hand over hand, walking towards the foot, raising the ladder as they go.
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STEP 4 This is continued until the ladder is upright. When erected, the correct safety angle is 75° or a ratio of 4 up to 1 out.


▲  Figure 1.42 Raising heavier-type ladders 








To lower the ladder from the upright position, the above process is reversed.


Lighter ladders can be raised by one person, but the bottom must be placed against a firm stop before lifting is commenced.




KEY POINT


Remember: ladders must extend at least 1 m above the working platform.





Tying ladders


Ladders must have a firm and level base on which to stand and, if more than 3 m long, they must be fixed at the top or, if this is not possible, at the bottom. If neither way is possible, a person must foot the ladder. They must hold both stiles and pay attention all the time. This prevents the base from slipping outwards and the ladder from falling sideways.




KEY TERM


Foot a ladder: stand with one foot on the bottom rung, the other firmly on the ground.
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▲  Figure 1.43 A correctly erected ladder
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▲  Figure 1.44 Tying and lashing ladders






Lifting and carrying ladders


To lift and carry ladders over short distances, rest them on the shoulder before lifting vertically by grasping the rung just below normal reach. The correct balance and angle must be found before moving. 


When moving ladders more than a few metres, they should be lowered and carried on the shoulders by two people, one on either end.
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▲  Figure 1.45 Carrying a ladder






Storing ladders



	●  ALWAYS store ladders in a covered, well-ventilated area, protected from the weather and away from too much dampness or heat.



	●  NEVER leave ladders leaning against a wall or building. Ladders can fall if stored vertically, so take particular care. If possible, secure the top – with a bracket, for instance.



	●  NEVER hang a ladder vertically from a rung.



	●  DON’T store a ladder anywhere a child might be able to climb it.



	●  STORE the ladder horizontally; a rack or wall bracket is ideal. Always support on the lower stile and every 1 m (maximum).



	●  KEEP wooden ladders clear of the ground to avoid contact with damp.






Safe working with ladders



	●  Ladders MUST extend at least 1 m above the working platform.



	●  NEVER stand ladders on uneven, soft or loose ground.



	●  NEVER support a ladder on a fragile surface.



	●  NEVER stand a ladder on a box, drum or other unsteady base.



	●  NEVER use a makeshift ladder.



	●  NEVER use a ladder that is too short.



	●  NEVER climb ladders with slippery, icy or greasy rungs.



	●  NEVER wear soft-soled shoes or footwear with slippery soles.



	●  NEVER try to carry too much equipment up a ladder.



	●  NEVER over-reach when working on a ladder.



	●  TAKE CARE when raising to avoid overhead obstructions such as electric cables.



	●  ALWAYS ensure the ladder is at the correct angle of 75° (1 in 4), projecting above the working platform by at least 1 m and securely fixed.



	●  OVERNIGHT SAFETY: ladders should be lowered and stored in a safe place overnight. If this is not possible, a scaffold board at least 2 m long should be firmly lashed to the rungs to prevent access.






Scaffolds


Scaffolds are a much safer way of working at height but extreme care must still be taken. You need to be aware of your surroundings at all times and take care with tools and equipment.


Tower scaffolds


There are two types of tower scaffold:



	1  Static – stationary, remains in one place and cannot be moved



	2  Mobile – can be moved to a different location when needed.






Both kinds of tower scaffold can be either tailor-made for a particular job and constructed in situ (in place), or made by a manufacturer with standard sections that fit together (proprietary). You must be certificated and registered to erect all types of fixed scaffolding.


Static tower scaffolds


[image: image]

▲  Figure 1.46 A correctly erected static tower scaffold






This type of scaffold is constructed from individual tubular scaffold components using standard scaffolding clips, and strengthened by braces and ledgers (horizontal scaffold tubes that the boards rest on). Access to the tower via a ladder may be from the inside or outside of the tower, but care must be taken to ensure that the tower is not destabilised by leaning ladders on the outside.


Scaffold towers should be designed to carry a load of 150 kg/m² spread over the whole working platform, in addition to their own weight. A special design will be required for any tower that may be subject to extra loadings from wind or materials on the working platform.


Proprietary static tower scaffolds


These towers are constructed with steel interlocking sections that simply slot together. The sections are pre-formed H-shaped welded units to give strength. These scaffolds are easy to erect but are often expensive and not as versatile as other static towers.


Static tower scaffold requirements



	●  Tubes must be straight.



	●  Tubes and fittings must be undamaged and free from corrosion.



	●  The ground that the tower is to be erected on must be firm and even.



	●  Base plates must be used. Adjustable base plates can be used on ground that has different levels.



	●  Sole plates must be used to provide even weight distribution if the tower is to be used on soft ground.



	●  Any couplers must be load bearing.



	●  Horizontal members must be fixed to uprights, with the exception of transoms (diagonal strengthening tubes) under the working platform.



	●  Towers must have diagonal and plan bracing built in.



	●  Foot ties or plan bracing must be fitted as low as possible.



	●  Working platforms must be close boarded.



	●  Overhang boards must not exceed four times the thickness of the boards and must not be less than 50 mm past the support.



	●  Working platforms above 2 m high must have toe boards fitted at least 150 mm high.



	●  Working platforms above 2 m high must have guardrails between 920 mm and 1150 mm high.



	●  Access ladders must be lashed vertically, preferably on the inside of the tower.



	●  The minimum base measurement for any tower is 1.25 m.



	●  When erected indoors, the height of any tower must not be greater than three and a half times its smallest base measurement.



	●  When erected outdoors, the height of the tower must not be greater than three times its smallest base measurement.



	●  Towers higher than 6.4 m must be tied to the building or have adequate outriggers fitted.



	●  ALWAYS use towers on firm, even ground – NEVER on sloping ground.



	●  NEVER place steps on the working platform.



	●  NEVER ‘sheet out’ a tower.








KEY TERM


Sheeting out: sheeting out a tower scaffold means covering the outside of the scaffold with tarpaulins. This can be extremely dangerous as the tarpaulins act like the sails on a ship and could easily blow the scaffold over.





Mobile tower scaffolds and proprietary mobile scaffolds


These scaffolds are useful for light work of a short duration, such as installing boilers and flues. They are usually manufactured from aluminium for lightness. This scaffold should be used only where the ground is sufficiently firm, level and smooth to maintain stability. All wheels on mobile types must be the lockable type and kept locked when the scaffold is in use. The scaffold should only be moved by exerting force on the bottom of the tower and never pulled from the top.


Tower scaffolds should never be moved with persons still on them. 


Outriggers


[image: image]

▲  Figure 1.47 A correctly erected mobile tower scaffold






If extra working height is required, then the base measurement can be increased by the use of outriggers. These are tubes or special units that connect to the bottom of the tower at the corners, giving a greater overall base measurement. Outriggers also help to stabilise a scaffold tower, as well as giving extra working height.




IMPROVE YOUR MATHS


Working out the height of a tower scaffold


If the base of the scaffold measures, say, 3 m × 2 m, take the shortest measurement and multiply by 3. So:


[image: image]


This means the tower scaffold can be erected safely to 6 m high.







ACTIVITY  [image: image]


If the base of a scaffold measures, say, 2 m × 1.5 m, calculate the maximum height of the tower scaffold.





Mobile tower scaffold requirements


The requirements for mobile tower scaffolds are the same as for static tower scaffolds, but with the following additions:



	● castors must only be fitted to standards (vertical uprights)



	● castors must be of a swivel type fitted with a locking device



	● castors must fitted by a method that prevents the wheel from falling out if not in contact with ground.






Tubular scaffolds


Independent scaffold


This is a scaffold that, apart from the necessary building ties, stands completely free of the building. The main applications for this scaffold are:



	●  access for stonework on masonry buildings



	●  access to solid or reinforced concrete structures



	●  maintenance and repair work.






The independent scaffold consists of two rows of standards joined together by ledgers, which in turn are joined by transoms. The standards must always be upright and slightly towards the building. The inner row must be as near to the building as possible, but never more than 375 mm away from the wall. It is essential to include triangulation by cross-bracing at every lift to ensure rigidity.


Only load-bearing couplers should be used between the standards and ledgers, and on through ties. The ground should be firm and level, and base plates should be used under every standard. If this scaffold does need to be placed on soft ground, wooden sole plates 225 mm × 38 mm thick should be used. While it is called an independent scaffold, it does need tying to the building to prevent movement and for stability. This scaffold would usually be tied through door and window openings. 


[image: image]

▲  Figure 1.48 Independent scaffold, side view
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▲  Figure 1.49 Putlog scaffold, side view






Putlog scaffold


This is also known as a dependent, or bricklayers’, scaffold and is similar to the independent scaffold but has only one row of standards, with the inner row replaced by the brickwork. This means that the inside ledgers and ledger bracing are not required.


The remaining scaffold functions in the same way as the independent scaffold.


The scaffold can be erected to existing brickwork, but is usually erected along with new building work. The working platform is supported by putlogs and not transoms. The putlog, in turn, is supported by the new brickwork by allowing the spade (flat) end of the putlog to rest flat on the brickwork. Putlogs should never be removed or the scaffold will be in danger of collapse. Putlog scaffolds should be tied to the building at least every 4 m vertically and 6 m horizontally.


Access to tubular scaffolds


It is usual to access a scaffold from a ladder, and provision must be made so that this can be done easily and safely. A suitable gap should be left in the handrail and toe board to allow operatives to access the scaffold. The ladder should be secured both at the top and bottom, and extend at least 1 m (approx. five rungs) above the platform.


The final rung of the ladder from which the operative steps onto the platform should ideally be just above the surface of the platform. The gap left between the ladder and the guardrail should not be more than 500 mm.


Guardrails and toe boards


The risk of falling materials causing injury should be minimised by keeping platforms clear of loose materials. Access platforms more than 2 m high must, therefore, have guardrails, brick guards and toe boards. They provide a method of preventing materials or other objects from rolling or being kicked off the edges of working platforms, so must be fixed at all open edges of the working platform. 


[image: image]

▲  Figure 1.50 Guardrails and toe boards






Working platforms


This is the level at which the work will be carried out. The following points should be noted.



	●  The loading of materials must be spread as evenly as possible.



	●  Working platforms must be kept free from ice, snow, grease and other hazards.



	●  Gaps between boards should be kept as small as possible.



	
●  Boards must be at least:


	●  150 mm wide if they are 50 mm thick



	●  200 mm wide if they are between 32 mm and 38 mm thick.












	●  Boards must rest evenly on their supports.



	●  No board must project more than four times its thickness beyond its end support, and no less than 50 mm.



	●  All board ends should be bound with a steel strap to prevent splitting.



	●  Split or damaged boards must not be used.






Mobile elevated working platforms


Mobile elevated work platforms (MEWPs) include cherry pickers, scissor lifts and vehicle-mounted booms. MEWPs can provide a safe way of working at height. They:



	●  allow the worker to reach the task quickly and easily



	●  have guardrails and toe boards, which prevent a person falling



	●  can be used indoors or out.






Your employer should:



	●  choose the right MEWP for the job



	●  identify and manage the risks involved with working from MEWPs.






However, if used improperly or poorly maintained, these devices can cause serious injury or death. For this reason, you need to be properly trained in their use. Safety checks that should be carried out before use are as follows.



	●  The mid and top chains, railing and gate enclosures must be in the closed position before elevating the device.



	●  To prevent movement of the MEWP after it has been moved into the final work position, the control panel must be turned off.



	●  The maximum operating weight capacity must not be exceeded (including personnel, equipment, supplies and tools).



	●  Personnel must not work on MEWPs when exposed to high winds or storms, or when the equipment or materials are covered with ice or snow.



	●  MEWPs must not be used as cranes.



	●  No MEWP must travel with personnel in the basket while it is elevated, unless the equipment is designed for this activity and operations are conducted in accordance with the regulations and standards.



	●  MEWPs must be operated on stable, flat and structurally sound flooring or ground only.



	●  Where moving vehicles are present, the work area must be marked with warnings such as flags or roped-off areas, or other effective means of traffic control must be provided.



	●  Unstable objects, such as barrels, boxes, loose brick, tools and debris, must not be allowed to gather on the floor of the MEWP. 






[image: image]

▲  Figure 1.51 MEWP in use






Using safety lines, harnesses and nets


Equipment that prevents falls, such as safety harnesses, restraints and safety nets, should be used only as a last resort when the risk cannot be eliminated by other means. They should be used only by operatives trained in their use, and must be inspected and tested at regular intervals.



8 WORKING SAFELY IN EXCAVATIONS AND CONFINED SPACES


Every year construction workers are killed and injured when the excavations and trenches they are working in collapse suddenly. Deaths have occurred in both shallow and deep excavations, so it is important that any excavation work is properly planned, managed, supervised and carried out to prevent accidents.


Many types of ground are, to some degree, self-supporting but this should not be relied upon when working in a trench. It is vital that precautions are taken to ensure that excavations are adequately supported.


Working in trenches and excavations


Plumbers are fortunate in that the need for working in trenches and excavations is limited. Most of the outside work below ground is done by others on construction sites, such as groundworkers and the services providers such as the gas company or the water authority. The services – i.e. water, gas, building drainage – that plumbers may have to deal with are relatively shallow, but there is still a need to understand the planning and working practices of working in trenches and excavations.


Trenches and excavations


The maximum depth that a trench or excavation can be dug without support is 1.2 m. On the average person, 1.2 m would be around waist height. The significance here is that the chest would be above ground level and so breathing would not be restricted in the event of trench collapse.


After this depth, the trench sides should be either:



	●  battered – a method by which the sides of the trench are sloped away from the trench bottom; the angle of the slope would be decided by the type of ground but usually 45° is considered adequate



	●  benched – benching or stepping back simply means that the sides of the trench are cut into steps away from the trench side



	●  shored up – supported using a proprietary trench support system.






The general requirements for safe trench and excavation design are as follows.



	●  The ladder used to gain access should be secured in position to the trench supports, and in long trenches access should be spaced at regular intervals.



	●  The spoil from the trench should be at least 1 m away from the edge of the trench to prevent trench collapse; 1 m3 of earth can weigh as much as a tonne and the added weight against the weak edge of the trench could cause collapse or earth slide. 



	●  The edge of the trench must have a 2 m-high barrier placed around it, at least 1 m away from the edge, to stop people from falling into the trench. It must also have a toe board to stop tools and materials from being accidentally kicked in.



	●  Vehicle stops must be used to prevent vehicles and plant getting too near the edge and to stop a build-up in the trench of poisonous carbon monoxide fumes.



	●  The use of propane gas is prohibited as the gas is heavier than air and any leak could gather at the trench floor.



	●  Trenches and excavations must have a secure ladder (or several if the trench is long) for fast emergency evacuation.



	●  Warning notices and signs should be placed at regular intervals along the trench length.






Proprietary trench support systems


In order to support the walls of an excavation and prevent trench collapse, a preliminary trench is dug and its walls shored up by means of a trench box or trench shield placed inside the trench. A series of piles are driven into the soil below the trench box or trench shield as the excavation is made deeper.


[image: image]

▲  Figure 1.52 Trench support sheets and braces






Trench safety


Safety when working in trenches and excavations is crucial. There are many things you have to be aware of to maintain your own personal safety.



	●  Always wear the correct PPE. Arguably the most important piece of PPE is the high-visibility (hi-viz) jacket or vest, followed by your hard hat.



	●  Never work in an unsupported trench deeper than 1.2 m and never work ahead of the trench supports.



	●  Be aware of where the access points and ladders are. This could be vital in an emergency situation.



	●  Be aware of plant and vehicles approaching the trench.






Working in confined spaces


A confined space is a place that is considerably enclosed, where there is a risk of death or serious injury from hazardous substances or dangerous conditions, such as lack of oxygen or being overcome by fumes.


During plumbing installations and maintenance, you may be required to work in:



	●  tanks and cisterns



	●  trenches



	●  sewers



	●  drains



	●  flues



	●  ductwork



	●  unventilated or poorly ventilated rooms



	●  under floors and in small roof spaces



	●  drainage systems



	●  plant rooms



	●  cylinders.






All of these constitute a confined space and precautions need to be put in place to ensure your health and safety.


What are the risks of working in confined spaces?


Every year, a number of people are killed or seriously injured working in confined spaces in the construction industry, from those involving complex plant to unventilated or poorly ventilated rooms.


Those killed include not only people working in the confined space but those who try to help them without the proper training and equipment. Dangers occur because of:



	●  lack of oxygen



	●  poisonous gas, fumes or vapour



	●  liquids and solids suddenly filling the space



	●  fire and explosions



	●  residues left behind, which may give off fumes, vapour or gas



	●  poor lighting conditions



	●  hot working conditions. 






Legal duties and obligations relating to working in confined spaces


The Management of Health and Safety at Work Regulations 1999 require that a suitable assessment of the risks for all work activities is carried out so that decisions can be made as to what measures are necessary for safety.


For work in confined spaces, this means identifying the hazards present, assessing the risks and determining what precautions to take. In most cases the assessment will include consideration of:



	●  the task



	●  the working environment



	●  tools and materials



	●  the suitability of those carrying out the task, including pre-existing medical conditions



	●  the risk of lone working (if relevant)



	●  arrangements for emergency rescue.







SUMMARY


It is no coincidence that this chapter is the longest in the book, such is the importance of health and safety in the modern construction industry. We, as plumbers and apprentices, have a duty of care towards ourselves, those we work with and those we come into contact with. The ultimate responsibility of how we behave, how we work and how we respond to accidents and incidents rests with us. By taking notice of health and safety and following the rules that are in place to safeguard us, we too can reduce the likelihood of accidents and, ultimately, save lives. The key message that we must always remember is: health and safety is everyone’s responsibility. 


Test your knowledge



	
1    As a plumber, who should provide your PPE?


	a  The client 



	b  The HSE



	c  Your employer



	d  Yourself












	
2    Which of the following regulations specifically enforces the use of power tools in the workplace?


	a  COSHH



	b  RIDDOR



	c  IPAF



	d  PUWER












	
3    When replacing damaged guttering on a two-storey dwelling, what method of access would be the safest?


	a  Pole ladder



	b  Mobile tower scaffold



	c  Stepladder



	d  Trestles and boards












	
4    What is the purpose of a health and safety site induction?


	a  To ensure that all operatives are aware of the safety procedures on-site



	b  To provide details of the pay and working conditions for employees



	c  To inform staff of the type of plumbing work that they will do on the job



	d  To encourage better relations between the HSE and construction workers












	5    What type of safety sign is shown below?



	
[image: image]


	a  Mandatory



	b  Hazard



	c  Prohibition



	d  Fire and first aid












	
6    Fires containing flammable liquids fall into which class?


	a  Class A



	b  Class B



	c  Class C



	d  Class D












	
7    What colour are the lead and plug of a 110 V power tool?


	a  White



	b  Yellow



	c  Blue



	d  Red












	
8    What is the maximum depth a trench should be dug before supports are used?


	a  1.0 m



	b  1.2 m



	c  1.6 m



	d  2.0 m












	
9    Toe boards are required to be fitted on a mobile tower when the working platform exceeds what height?


	a  Required on all mobile towers



	b  When exceeding 1.5 m



	c  When exceeding 2.0 m



	d  When exceeding 3.0 m












	
10  Which of the following defines a major injury?


	a  An injury on-site that results in first-aid treatment



	b  An injury requiring five or more stitches



	c  An injury that results in hospital treatment



	d  An injury that results in more than 24 hours’ hospitalisation












	
11  Which of the following is NOT a colour of an LPG cylinder?


	a  Maroon



	b  Black



	c  Red



	d  Blue 












	
12  When would be the correct time to display a warning sign on-site?


	a  In the hours of darkness



	b  Only times when the public have access



	c  All the time



	d  Only when there are more than five workers on-site












	
13  What is the maximum recommended weight an adult male can lift from ground level?


	a  25 kg



	b  15 kg



	c  10 kg



	d  5 kg












	
14  Which of the following installations would require the need for an excavation to take place?


	a  Installing the mains service pipe to a property



	b  Installing pipework under a suspended floor



	c  Installing underfloor heating pipework in a new build property



	d  Installing pipework below a screed












	
15  Which of the following tools will offer the LEAST hazards in a customer’s property?


	a  Battery



	b  240v



	c  110v



	d  50v












	
16  What is a method statement meant to promote?


	a  List the appropriate welfare facilities for site



	b  Inform the workforce about health and safety legislation



	c  Request employees to suggest appropriate work methods



	d  Inform employees of the approved way of working on-site












	
17  Under the Manual Handling Regulations, what should be completed before a lift is undertaken?


	a  Handling assessment



	b  Risk assessment



	c  Weight assessment



	d  Lift assessment












	
18  Which one of the following is NOT a confined space?


	a  Under a suspended floor



	b  Outside toilet



	c  Loft area



	d  Duct work












	
19  When referring to a fire and combustion, which of the following statements is correct?


	a  Fire square



	b  Fire circle



	c  Fire line



	d  Fire triangle












	
20  Which item would be used to gain access across a fragile roof area?


	a  Crawling boards



	b  Extension ladder



	c  Mobile scaffold tower



	d  Trestle












	
21  On inspection, the body of a power tool has a crack in it. What would be the correct course of action to take?


	a  Replace the tool immediately



	b  Replace the tool after the job is finished



	c  Report the situation at the next toolbox talk



	d  Replace the tool at the end of the day












	
22  Which of the following items is most likely to contain asbestos?


	a  A washbasin



	b  A hot water cylinder



	c  An old boiler



	d  Electrical wiring centre












	
23  Under the COSHH regulations, what should happen?


	a  Employees need to carefully record exposure to hazardous substances



	b  Employees to limit their exposure to hazardous substances



	c  Employers to control employees’ exposure to hazardous substances



	d  Customers to warn engineers about hazardous substances in the property 












	
24  Which of the following is important when choosing your PPE?


	a  It must be cleaned before use



	b  It must be made in Britain



	c  It must be BBA approved



	d  It must be suitable for its purpose












	
25  What would be the greatest danger when soldering in a loft area?


	a  Rodents



	b  Fire



	c  Dust from insulation



	d  Impact to the head












	26  What is the overriding duty of Section 2 of the HASAWA?



	27  What is the purpose of a permit to work?



	28  What is the most dangerous type of asbestos?



	29  Give six examples of locations in which asbestos may be found within a building.



	30  What is the correct term for safe manual lifting?



	31  You are required to use an oxyacetylene welding kit for a specialised installation. Write out the correct method to assemble the cylinders to the blowtorch.



	32  You find a fellow worker on the ground who needs to be put into the recovery position quickly. Outline the procedure to position the patient into the recovery position.



	33  You are asked to drill a series of holes in a masonry wall. State what PPE you will be required to wear and what it will be protecting you from.



	34  You need to inspect some lead weathering around a chimney. Why would it be important to use a roof ladder?






Answers can be found online at www.hoddereducation.co.uk/construction.


Practical task


Complete a suitable risk assessment for the following task.


Maintenance needs to be carried out to clear blocked gutters at your training centre/place of work. The gutters are 6 m from the ground and an extension ladder has been provided. Consideration needs to be given to your safety and that of others who may be present.





OEBPS/OEBPS/images/01_41.jpg
Temporary continuity bonding clips





OEBPS/OEBPS/images/01_40.jpg





OEBPS/OEBPS/images/01_43.jpg
CALOR

47kg Propane






OEBPS/OEBPS/images/01_42.jpg
Aflashback arrester to protect cylinders
from flashbacks and backfires. Flashback
arresters (also called flame traps) must be
fitted into both oxygen and acetylene gas
lines to prevent a flashback flame from
reaching the regulators.

A control valve to shut off or isolate
the gas supply, usually situated at the top

of the cylinder. It has a square key to open
and close the valve. As a general rule, when
using oxyacetylene, both the oxygen and
acetylene bottles should have their own key,
which should be left on the bottle during the
welding process so that the bottle can be
isolated quickly in an emergency.

Flexible hoses to convey the gases from
the cylinders to the blow pipe. Hoses between
the torch and the gas regulators should be
colour-coded: red for acetylene and blue for
oxygen. Fittings on the oxygen hose

have right-hand threads (non-flammable gas),
while those on the acetylene hose

have left-hand threads (flammable gas).

A pressure regulator fitted to the
outlet valve of the gas cylinder,

used to reduce and control gas
pressure. Most modern regulators
work with a two-stage system: the
initial stage dispenses the gas at a

set rate from the storage cylinder;

the second stage handes the pressure
reduction. On a two-stage system,
the device has two pressure gauges.
One gauge tells how much gas is
remaining in the cylinder, and the
other tells the pressure of the gas
being released.

Cylinders of oxygen and fuel gas
(propane or acetylene).

Non-return valves to prevent
oxygen reverse flow into the fuel
line and fuel flow into the oxygen
line. The valves can be used to
prevent conditions leading to
flashback, but should always be

used in conjunction
with flashback arresters.

Ablow pipe or other burner device
where the fuel gas is mixed with
oxygen and ignited.





OEBPS/OEBPS/images/01_45.jpg





OEBPS/OEBPS/images/01_44.jpg





OEBPS/OEBPS/images/01_03.jpg





OEBPS/OEBPS/images/01_02.jpg





OEBPS/OEBPS/images/01_08aa.jpg
O & &8

Explosive Flammable
Gas under Corrosive
pressure

Caution (used for Dangerous to

less serious health the environment

hazards, such as
skin irritation)

@

Oxidising

&

Toxic

&

Longer-term
health hazards,
such as
carcinogenicity





OEBPS/OEBPS/images/01_05.jpg





OEBPS/OEBPS/images/01_49.jpg





OEBPS/OEBPS/images/01_04.jpg





OEBPS/OEBPS/images/01_13a.jpg





OEBPS/OEBPS/images/01_07.jpg
RISK ASSESSMENT RAO1: ALL OPERATIONS — CORE ASSESSMENT

oo T p—— P e pesael
o o e Gert e
— st psoe o s
e o
Activity Hazard Risks. risk ratings Control measures. risk ratings ‘Comments.
T
N L o e T T
Sorapaesn o iy ol oo TS
[l p—— oo s i
s |2 s
855 et e mplal
e
N —
SR | Caray S gt o Craper 851 T o ey BT
Sovsan F S nd g o T Ry ST
= S gt colnessiacs 1,
lsion s syt o i Consgiencescn |
posenedocrrsaa || R e e e
e Tatchampn St dicpe et e
U S
ongut
R i for e caping ot
e g e
e Lo oy ey T S T R
[l i ) oot o =k A
e o tpesen v s
ookt e R
Fese | AR R | Carty e S R RS
= e ey
available/possible. 2|5
Bl g o 7
e oo A proma o et 7 g T

pertr o ks hey are et
Cmplance wih the S Managers rues. | 1| 5
SKilccmpetences s per Company.
Health & Safey Poly.

operations of  pass by’ naure theraby
minimising the Laeq vaues

Wofss from operations

Hearing damage

‘Al construcion plant and vehices
Conricted to natonal standards and
industy nom tht inchudes ncise
atterustion.

s el idertified on machine when
possible

s Risk Assessment caied aut for
varous ems of plant and hezring.






OEBPS/OEBPS/images/01_06.jpg





OEBPS/OEBPS/images/01_09.jpg
Unauthorised entry
totl
strictly forbidden

Children must not
play on this si

A e
A = A EzE
® ®






OEBPS/OEBPS/images/01_52c.jpg





OEBPS/OEBPS/images/01_52d.jpg





OEBPS/OEBPS/images/table_53.jpg
Special wet
chemical fire
extinguisher






OEBPS/OEBPS/images/01_08a.jpg
N





OEBPS/OEBPS/images/act.png
O

i)





OEBPS/OEBPS/images/01_51.jpg





OEBPS/OEBPS/images/01_08d.jpg
/)





OEBPS/OEBPS/images/01_54.jpg





OEBPS/OEBPS/images/copy.jpg
MIX 4 \/

Paper from
responsible sources CLAZS,
Lictnsing Agency

Hw.ﬁsrmq FSC™ C104740





OEBPS/OEBPS/images/01_08e.jpg





OEBPS/OEBPS/images/01_53.jpg





OEBPS/OEBPS/images/01_08b.jpg





OEBPS/OEBPS/images/01_12.jpg





OEBPS/OEBPS/images/01_56.jpg
Guardrail
Working platform

Vertical standard
Toe board

\ Load-bearing couplings

ﬂ Access ladder lashed

§ to scaffold
=4
=

A~ Diagonal bracing

Horizontal ledger

Horizontal transom

Base plate
Sole plate
Foot ties
Plan bracing






OEBPS/OEBPS/images/01_08c.jpg





OEBPS/OEBPS/images/01_11.jpg





OEBPS/OEBPS/images/01_55.jpg





OEBPS/OEBPS/images/01_14.jpg





OEBPS/OEBPS/images/01_58.jpg
—— Standards

Working platform
Toe board

Ledgers

1.8m

Transoms

Tube wedged in window
for tying in

Wall

Sole plate






OEBPS/OEBPS/images/01_57.jpg





OEBPS/OEBPS/images/01_16.jpg





OEBPS/OEBPS/images/01_24a.jpg





OEBPS/OEBPS/images/01_59.jpg
4 Standards

| Working platform
fl—— Toeboard

T putiogs
75mm
—[/
Ledgers
Putlogs
1.8m

T Horizontal tie

Tube wedged in window
for tying in

Wall

[ Sole plate






OEBPS/OEBPS/images/01_18.jpg





OEBPS/OEBPS/images/01_52a.jpg





OEBPS/OEBPS/images/hand.png





OEBPS/OEBPS/images/01_17.jpg





OEBPS/OEBPS/images/01_52b.jpg





OEBPS/OEBPS/images/01_19.jpg





OEBPS/OEBPS/images/01_31d.jpg





OEBPS/OEBPS/images/01_31e.jpg





OEBPS/OEBPS/images/title.jpg
Plumbing
SECOND EDITION

LEVEL 3 APPRENTICESHIP (9189)

LEVEL 2 TECHNICAL CERTIFICATE (8202)
LEVEL 2 DIPLOMA (6035)

T LEVEL OCCUPATIONAL SPECIALISMS (8710)

The City & Guilds textbook

Stephen Lane
Peter Tanner

HODDER
EDUCATION

AN HAGHETTE UK COMPANY





OEBPS/OEBPS/images/eqn1a.jpg





OEBPS/OEBPS/images/01_61.jpg





OEBPS/OEBPS/images/01_60.jpg
Brick guara

Guararalls

‘1oe board

Wvorking platiorm

1760 mm






OEBPS/OEBPS/images/tool.jpg





OEBPS/OEBPS/images/01_63.jpg





OEBPS/OEBPS/images/01_62.jpg





OEBPS/OEBPS/images/01_21.jpg





OEBPS/OEBPS/images/01_20.jpg





OEBPS/OEBPS/images/01_23a.jpg
M- Lﬁﬂ
h’ﬂ Lﬁ‘ﬂ
Lk
| £





OEBPS/OEBPS/images/01_25.jpg





OEBPS/OEBPS/images/01_27.jpg





OEBPS/OEBPS/images/01_29.jpg
e

FIRST AID






OEBPS/OEBPS/images/01_31b.jpg
?





OEBPS/OEBPS/images/01_28.jpg





OEBPS/OEBPS/images/01_31c.jpg





OEBPS/OEBPS/images/01_31a.jpg





OEBPS/OEBPS/images/cover.jpg
Plumbing
SECOND EDITION

LEVEL 3 APPRENTICESHIP (9189)

LEVEL 2 TECHNICAL CERTIFICATE (8202)
LEVEL 2 DIPLOMA (6035)

T LEVEL OCCUPATIONAL SPECIALISMS (8710)

Stephen Lane
Peter Tanner

Boast

]

textbook

The

HODDER
EDUCATION
LEARN MORE





OEBPS/OEBPS/images/01_30.jpg





OEBPS/OEBPS/images/01_32.jpg





OEBPS/OEBPS/images/01_36.jpg





OEBPS/OEBPS/images/01_38.jpg
(non-climbing)

Rear
side rails
(non-climbing)

Steps

Spreaders





OEBPS/OEBPS/images/01_37.jpg





OEBPS/OEBPS/images/01_46a.jpg





OEBPS/OEBPS/images/01_39.jpg





