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INTRODUCTION

This Policy, Guidance and Code of Practice covers Design and Technology in Secondary Schools.

Some aspects of the document will be relevant to special schools where some of these practices are carried out and equipment is available.

The Code has been created and reviewed with regard to the British Standard 4163: 2007 – “Health and Safety for Design and Technology in Schools and Similar Establishments – Code of Practice” and “Model Risk Assessments for Design and Technology in Secondary Schools and Colleges”, published by CLEAPSS.

PURPOSE OF DOCUMENT

This document is designed to bring all relevant guidance and law on health and safety for the subject area into one document.  

It will inform and enhance the professional judgements and practices of Design and Technology teachers and technicians and enable schools to manage health and safety in a standardised way.

RESPONSIBILITIES

Governing Bodies in Local Authority (LA) Schools have a duty to ensure that the Health and Safety Policy, Guidance and Codes of Practice and other directives are observed.

Headteachers, where appropriate through Heads of Department, teachers, technicians and other ancillary staff, have a responsibility to co-operate with the LA in implementing this document.

The Headteacher is responsible for monitoring the implementation of the Policy, Guidance and Code of Practice and for ensuring that a copy is made available to the Head of Technology.

The Headteacher should ensure that such things as emergency stop buttons and shut down facilities, the control of electrical supplies, the guarding of machinery, dust extraction, storage of highly flammables, etc., are all kept continuously under review.

The Head of Technology is responsible for ensuring the Policy, Guidance and Code of Practice is brought to the attention of all staff in the Department, for ensuring that it is complied with and for completing the form ‘Record of Procedural Arrangements’ located on pages 27-28 of the document. 

The Head of Technology must co-operate with the school Health and Safety Co-ordinator by providing, annually, signed copies of this form for performance monitoring purposes.
Any subject within Design and Technology must be seen in its educational context and not be used as a means to carry out activities such as repairs or maintenance of property which are the responsibility of other bodies.

ABOUT THIS DOCUMENT
For ease of use this document has been divided into tree sections.  Section 1 is an introductory section covering general health and safety management issues, e.g. risk assessment, inspection and training.  Section 2 relates to a particular aspect of the D & T curriculum and is arranged as APPENDICES 1-9. These should be copied for the relevant areas of work concerned. Section 3 contains COSHH Assessment Sheets.
DISTRIBUTION

Headteachers of High and Special schools with Technology departments should ensure that a copy of this document is available in the Technology department. 

REVIEWING AND UPDATING THE POLICY, GUIDANCE AND CODE OF PRACTICE
This document will be reviewed and modified as necessary.

SECTION 1

MANAGEMENT ISSUES
MANAGEMENT ISSUES (including Class Management, Risk Assessment, Inspection and Training)

INTRODUCTION

This section looks at the basic management issues required to run a safe and healthy Design and Technology department. The information should be used to develop local procedures and delegate responsibilities to individual staff members.

It will be necessary to consult all APPENDICES to ensure all aspects are covered. Heads of Technology must then complete the Form ‘Record of Procedural Arrangements’ on Pages 27-28. The form should be reviewed annually and whenever significant changes occur.

CLASS MANAGEMENT

Class Supervision/Behaviour

A qualified specialist teacher should closely supervise practical classes. It is not acceptable for a technician to supervise a practical class on his/her own.

Pupils must not use certain equipment (see APPENDICES for details). Senior pupils may use some equipment (indicated in the relevant APPENDIX). Senior would normally mean Year 12 and above.

The School rules for pupils participating in technology should be displayed in a prominent place in each workroom. At the beginning of each school year teachers must make sure that pupils are aware of the rules.

The use of workrooms as general teaching areas or for registration by, for example, non-specialist teachers, should be discouraged. Where it cannot be avoided it is essential that the Head of Technology is consulted, an assessment of risks undertaken and any additional precautions implemented before the room is so used. It may, for example, be necessary to draw up guidelines. Particular attention needs to be paid to access to hazardous substances, equipment and gas appliances (unless isolated).

Workshops should be locked when not being used; e.g. lunchtimes and before/after school.

Class Sizes

For a practical class, it is recommended that the pupil/teacher ratio should not normally exceed 20/1. If this is to be exceeded, the Head of Department should carry out an assessment of the additional risk.

There are two aspects to be considered in the risk assessment:

· Overcrowding; Pupils working close to each other may pose a hazard. The assessment should take into account the number of pupils, room size, bench space and the nature of the activity.

· Supervision; The size of the class will affect the teacher's ability to provide adequate supervision. The assessment should take account of age, ability and behaviour of pupils, together with the skill and experience of the teacher. Room layout (especially sight lines) may also have an effect.

If, in a teacher's professional judgement, the class is too large to attempt a particular practical, alternative approaches must be considered, e.g. pupil assisted teacher demonstrations, only part of the class doing the practical work at any one time, or not carrying out the particular practical.  

If these alternative approaches do not provide a satisfactory solution, or if practical work has to be significantly limited to the extent that the national curriculum is restricted, the Head of Department should raise the matter with the headteacher. If the matter is unresolved the Governing Body may need to be informed.

RISK ASSESSMENT

Introduction

The following regulations contain requirements for the risk assessment of school technology activities:

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

· The Management of Health and Safety at Work (MHSWR) Regulations 1999

· The Manual Handling Operations (MHOR) Regulations 1992

· The Control of Noise at Work Regulations 2005

This Code of Practice was drawn up on the basis of an assessment of risks. It indicates many of the hazards and the ‘protective and preventive’ measures necessary to reduce risk. However, the risk assessment must take account of the local circumstances. It is necessary, therefore, for technology staff to consider carefully what they are doing when using substances hazardous to health or when dealing with any other hazard. The following describes the procedure for assessing the risk.  

Making an Assessment

The teacher conducting the lesson must use his/her professional discretion in considering the hazards present in the class activity. The assessment should include:

· Whether the activity is suitable for the particular 'year group'

· Whether the proposed activity can be done by pupils or should be a class demonstration

· What precautions are required, paying particular attention to scale? Precautions might include use of eye protection/screens.

· What precautions are needed in preparing for the lesson and in clearing away? This includes considering the precautions required by technicians etc.

· What could go wrong; what emergencies could arise and what measures should be taken to ensure emergencies can be dealt with (e.g. gas leaks)?

· What warnings to give pupils about precautions? The reasons should be explained as part of the pupils' education.

· Whether there are local circumstances that are relevant, e.g. a pupil with special needs, inadequate facilities, overcrowding etc.

Recording Risk Assessments 

The law requires risk assessments to be recorded. The assessments are recorded in this Code of Practice, but there must be evidence that these assessments have been consulted and that workroom procedures have taken them into account.

Incorporating Findings of Risk Assessments into Schemes of Work

There have been a number of instances where teaching staff have not been able to provide evidence that they have consulted a generic assessment. This could be a breach of legislation.

In order to prevent this situation the LA requires the significant findings of risk assessments and the control measures to be included in schemes of work. The Head of Department should draw up a plan to ensure this is implemented and indicate the time-scale on the Form ‘Record of Procedural Arrangements’ on pages 27-28.

Risk Assessment for Technician Activities

It is important that risk assessments cover all hazardous activities and not just those involving pupils. Technicians are exposed to a number of hazards in the course of their work. By following this Code of Practice the risks will be adequately controlled.  However, there will inevitably be local circumstances that require local assessment and the introduction of local control measures. The 'significant findings' of these local assessments must be recorded.

Technicians must be familiar with the contents of this Code. Where the advice provided cannot be followed, or where other safety problems are identified, the technician should report the matter to the Head of Department.

· Organising the Work: Preparation activity can be hazardous and it must be carried out in a planned and organised way. Rushed work leads to accidents and the Head of Department should introduce procedures to ensure technicians have sufficient time to carry out their work.

· Manual Handling: Technicians frequently need to lift and transport awkwardly shaped or heavy objects. Before doing so they should assess the risks and take appropriate precautions. The Technology Department should identify situations in which lifting and carrying problems are likely to arise and control measures which are adopted. The generic lifting and carrying risk assessment in the box below needs adaptation to take account of school specific matters, e.g. whether the Department is on several floors or separated sites.

	Hazardous situation
	Hazard
	Action

	Congestion in corridors, stairs, etc.
	From a variety of accidents
	Avoid moving equipment at times of congestion



	Floors, cluttered, wet or damaged
	From falls or slipping
	Keep routes clear. Ensure spills are mopped up promptly. Report all damage.



	Moving equipment: 

General, gas cylinders, bottles of more than 1 litre, large sheet metal or wood
	Damage to backs, which are vulnerable to even moderate loads, and to feet from dropped equipment and materials
	Use the following equipment: general trolley; cylinder trolleys; wood sheet trolley. Avoid the dark, bad weather and times of congestion.



	Lifting equipment down from high shelves
	From falling load and falling from steps
	Store frequently used items at a comfortable height. If an item has to be lifted down, use steps and assistance. Avoid twisting motions.

	Carrying equipment up or 

down stairs.
	Hazards of moving equipment enhanced by difficulty of using trolleys, increased risk of slipping etc.
	If available, consider special trolleys for stairs. Avoid Hazard: 

Have duplicate sets. If

possible, swap rooms or ensure task is carried by at least two people.



	Lifting heavy and awkward 

objects, including portable hand tools, castings, etc
	Damage to backs, feet etc.
	Items should be labelled: 'To be lifted only by two members of staff, observing good practice for lifting'.



	Non-routine lifting, e.g. 

moving flammables cabinet as part of a re-organisation.
	Damage to backs, feet etc.
	Carry out a full Risk Assessment before attempting activity.


INSPECTION 

The inspection process consists of periodic checks of the workplace environment and the equipment contained in it. The aim of this is to ensure that the control measures put in place to protect persons from risks identified by the earlier risk assessment process are actually working in practice.

Two forms of inspection are required: -

Work Equipment Inspection 

Periodic checks by staff or more formal inspections by competent persons of items of work equipment. A summary of the types and frequencies of inspection required for D&T work equipment follows below.

General Workplace Inspection
A termly general inspection of the workplace environment. The General Workplace Inspection Health and Safety Checklist should be used for this.

The Head of Technology is responsible for ensuring that all D&T work equipment is inspected and that termly general workplace inspection of workrooms and store areas are carried out.

Maintenance, Inspection and Testing of Work Equipment

Health and Safety law requires that work equipment is maintained in a safe condition. To achieve this, equipment must be maintained, inspected and, where necessary, tested. This will require various personnel to be involved, from specialist engineering contractors, to members of staff within the department.

The Head of Technology is responsible for ensuring that all D&T equipment is maintained, inspected and, where necessary, tested on a regular basis.

The table below provides schools  with a summary of the level of maintenance, inspection and testing which is required by law and which is recommended as best practice.
Types of Inspection, Maintenance and Testing of Work Equipment

There are 3 levels of inspection, maintenance and testing of work equipment which must be carried out in D&T departments. These are: -

Level 1 
A visual check by staff of equipment prior to its use or on a daily basis.  

Level 2  

A more formal visual inspection which should be carried out termly by staff. It requires checking equipment against an inventory using a checklist. Small items, e.g. hand tools, knives, can be banded together.
Level 3 
Formal maintenance/inspection checks carried out by competent persons such as Council Insurers, specialist contractors or members of staff who have received adequate training. Normally annually or every 14 months.

Recording

All Level 2 formal inspections of equipment by members of staff should be recorded.

All Level 3 inspections/maintenance must be recorded. It is recommended that records of examinations, tests and certificates are held centrally within the school. A copy of any test should, however, also be retained by the head of the department to which it refers.

The records of these inspections are extremely important and can prove to be invaluable in defending any claims for compensation made against the Authority.

ICT Solutions offers a Windows based software programme, ‘Asset Manager’, which logs all equipment and allows for the planning and recording of safety inspections of equipment. 

Work Equipment Inspections required in D&T Department

	D&T Area/Types of Equipment
	Inspection Required
	How Often

	Hot work areas:

Ceramic chip forges

Brazing hearths

Crucible furnace

Welding gear

Woodworking Machinery:

Wood turning lathe
Disc or belt sander

Sharp edge machine

Circular saw

Drilling machine

Mortiser

Combined planer thicknesser

Bandsaw

Metalworking Machinery:

Centre lathe
Drilling machine

Power hacksaw

Polisher

Off-hand grinding machine

Vertical/horizontal milling

machines

Shaping machine

Gabro

Bench shears


	Level 1 visual inspection by Teacher/Technician 

Level 2 formal inspection by Teacher/Technician (including lubrication, adjustment etc.)

Level 3 inspection by independent competent person

Gas appliances, i.e. forge, hearths etc., require a CORGI registered contractor to carry out inspection


	Daily or before use

Termly

Bi-annually

	Motor vehicle lifts, hydraulic jacks, ramps etc.


	Level 1 & 2 checks as above

Level 3 test and certification by specialist contractor (normally Council insurers) 


	Before use and Termly

Annually


	D&T Area/Types of Equipment
	Inspection Required
	How Often

	Air receivers/Compressors
	Level 1& 2 checks as above

Level 3 test and certification in accordance with a written scheme of inspection by specialist contractor (normally Council insurers)


	Before use and Termly

Annually

	Ventilation systems used to minimise dust, vapours, gases and fume from:

Welding

Brazing hearths etc.

Wood sanding/cutting

Paint spraying


	Level 1 operational checks by staff

Level 3 test and certification required by specialist contractor
	Before use

Every 14 months

	Portable power and hand tools
	Level 1 & 2 checks should be carried out by staff

Portable power tools will also require combined electrical testing and inspection by a competent person
	Before use and Termly

Annually

	Food Technology:

Gas appliances:

Cookers


	Level 1 visual inspection by staff

Level 2 formal inspection by staff member

Level 3 inspection by competent CORGI registered contractor


	Daily or before use

Termly

Annually


	D&T Area/Types of Equipment
	Inspection Required
	How Often

	Food Technology (cont.)

Electrical appliances:

Cookers

Washing machines

Tumble dryers

Food mixers

Blenders 

Sewing machines etc.
	Level 1 & 2 checks by staff

Electrical appliances will also require combined electrical testing and inspection by a competent person


	Before use and Termly

Annually

	Portable non-electrical equipment:

Knives

Sharpening tools

Cutting instruments etc.


	Level 1 & 2 checks by staff


	Before use and Termly




General Workplace Inspection

The Head of Technology is responsible for ensuring that a termly inspection of the department’s workrooms and store areas is carried out.
The General Workplace Inspection Health and Safety Checklist should be used for this purpose.  

Once completed it should be kept as a record of ongoing monitoring for safety and health. Any remedial actions identified must be addressed as soon as practicable.

The following points should be borne in mind when carrying out the workplace inspection using the checklist: -

· Gather together the previous inspection reports in order to check if there are any outstanding issues that should be chased up.

· Checklists have their advantages and disadvantages. They help to direct attention to areas which may be missed, but people can be tempted into only considering items which appear on the list and become blind to everything else. 

· The person/s carrying out the inspection should look at the accident book before starting as this can help focus attention on a particular problem area.

· Be inquisitive. When trying to ascertain whether fire and emergency procedures are understood by staff, ask them to tell you, or show you what they are. Don’t just take their word for it or assume they know.
HEALTH AND SAFETY TRAINING AND COMPETENCE

Health and Safety Training is necessary in order to ensure that staff are competent to carry out their work. Training should include both local procedural arrangements and qualification to National Standards.

Local Training

Heads of Technology should organise local training sessions for staff to cover the following areas which are particularly important for new and temporary staff:

· Procedures for risk assessment

· Emergency arrangements

· Local workroom rules

· Equipment usage and inspection, including personal protective equipment.

CLEAPSS Training Courses

CLEAPSS training courses in Health and Safety Management for Heads of Design and Technology and Health and Safety in Prep Rooms and Workshops for technicians will be available in Wirral in 2009/10.

National Health and Safety Training Standards and Accreditation Scheme

The Training and Development Agency for Schools, together with The Design and Technology Association (DATA), have developed a set of National Standards for Health and Safety Training in Design and Technology for teachers and support staff. The standards were integrated into basic teacher training from September 2000.

The standards replaced the previous system of NAAIDT awards. NAAIDT qualifications are transferable to the DATA standards.
DATA recommends that all staff were qualified to the standards by 2003. This will involve staff being accredited by Registered Design and Technology Health and Safety Consultants (RDTHSCs). It is recommended that Heads of Design and Technology contact a suitable consultant to arrange appropriate training.

Details on the accreditation scheme and a list of RDTHSCs in the North West are available via the Design and Technology Association (DATA) website at www.data.org.uk.

From Summer 2008 DATA’s accreditation procedures changed from a paper-based to an on-line registration system, allowing accreditation to be gained at a lower cost than previously of £25.00 per person.


The standards state that all secondary D&T Teachers should hold the Secondary Core in Design and Technology qualification.

In addition, for their specialist area, they must have at least one of the following: -

· Secondary Food Technology

· Secondary Resistant Materials 

· Secondary Systems and Control 

· Secondary Textile Technology 

Teachers without Secondary Core and Secondary Resistant Materials qualifications cannot obtain the specialist extension level modules for resistant materials below. 

Specialist extension level modules for resistant materials are: - 

· Wood Saws (circular saw, narrow band saw, radial arm saw, scroll saw)

· Centre Lathe for Metal Cutting 

· Casting of non-ferrous metals 

· Electric arc welding 

· Oxy-acetylene welding and cutting 

· Milling machines and machining centre 

· Wood turning lathe 

· Planer/thicknesser machine 

· Power hand tools

It is recommended that refresher/update training occurs every five years.

DELEGATED RESPONSIBILITIES

A number of tasks may be delegated to individual members of staff. These tasks are referred to in the APPENDICES of this Code. The names of persons to whom the tasks have been delegated should be entered on the Form ‘Record of Procedural Arrangements’ on pages 27-28.
SAFETY SIGNS

The Safety Signs and Signals Regulations 1996 require employers to use signs to make persons aware of risks where such risks have been identified during the general risk assessment process and cannot be avoided or adequately controlled in some other way.  They also require the maintenance of such signs and require that adequate instruction and/or training is given to persons on their meaning where necessary.
APPENDIX 9 of this document lists the signs that will be required in D&T and gives details of the locations in which they should be posted.
CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH

The Control of Substances Hazardous to Health (COSHH) Regulations are concerned with protecting people from hazardous substances. They require employers to carry out a risk assessment and on the basis of the risk assessment to prevent exposure or, if that is not possible, to control exposure to hazardous substances.

Section 3 contains COSHH Assessment Sheets for the activities inherent in Design and Technology.

PROVISION AND USE OF WORK EQUIPMENT REGULATIONS (PUWER)

The Provision and Use of Work Equipment Regulations (PUWER) 1998 lay down health and safety requirements to ensure the safe provision and use of all types of work equipment in all work places. Broadly the requirements of PUWER can be divided as follows:

· General duties concerning the selection of suitable equipment, maintenance, information, instruction and training etc., applying to all work equipment

· Specific requirements relating to the control of specific hazards such as contact with dangerous parts, risk of fire and explosion etc. These specific standards apply to all such work equipment (including second hand and hired or leased equipment) 

In practice compliance with the standards set out in this Code of Practice should ensure that legislative standards are met. Where a work activity falls outside the scope of this Code it may be necessary to seek specialist advice.

Machine Guarding

PUWER requires that measures are taken to prevent access to any dangerous parts of machinery (e.g. by the use of guards) or to stop the movement of dangerous parts before any part of a person enters the danger zone. Exposure to any of the following risks must also be prevented or, where prevention is not reasonably practicable, adequately controlled:

· Material falling or ejected from work equipment

· Rupture or disintegration of parts of work equipment

· Work equipment catching fire or overheating

· Premature discharge of any article, dust or gas, liquid or vapour

· Unintended explosions of work equipment or articles or substances associated with it

In practice, provided the standards set out in this Code of Practice are followed, the above risks will be adequately controlled.

Dangerous parts of machinery including, for example, grinding wheels, circular saws etc., should be guarded to the appropriate standard.

The electrical shut-down facilities local to the machine and for the workshop, e.g. stop button, isolator etc., must be kept clear of obstructions and be in effective operation at all times when machines are in use. Isolators must be labelled to identify the machines they serve and machines should be isolated when not in use or being adjusted.

Purchase of New or Second-hand Equipment

All new or second-hand equipment purchased must comply with the specific requirements of PUWER (see relevant APPENDICES for details on individual machines). In addition, new machinery must bear a CE mark to show that it conforms to European Safety Standards.  

Purchasers of new or second-hand machinery must ensure that it is suitable for the task taking into account: -

· its initial integrity

· the place where it will be used, and

· the purpose for which it is to be used

Although equipment made for domestic use may bear a CE mark it may not be suitable for use in a school environment.  

Modification of Equipment

Apart from very minor modifications which can be carried out without affecting the integral safety of the machine, modifications should normally be undertaken by a competent organisation or body (e.g. ICT Solutions or the manufacturer). However, it is recognised that in some circumstances a member of staff may have the required degree of competency. This must be approved by the Head of Department

PORTABLE ELECTRIC POWER TOOLS

Only Class II double insulated tools or earthed Class I insulated tools should be used.  Class II double insulated tools are preferred.

Consideration should be given, particularly where portable electric tools are used extensively, to the use of 110V tools operating from an isolating transformer with a centre tapped earth. In wet or damp conditions it is essential to use 110V tools operating from a transformer with a centre tapped earth.

A visual inspection of portable electric power tools should be carried out each time they are used. Particular attention should be paid to the condition of the plug, lead, casing and switches. Faulty or damaged equipment should be taken out of use and marked accordingly until the fault has been rectified. Regular inspection and testing should also be carried out in accordance with the LA Electrical Safety Guidance.

Portable electric power tools should be purpose-built and used for their designated purpose. Home made attachments should not be used.

Portable electric power tools should not normally be used by pupils. However, senior pupils (Year 12 and above), who possess the necessary maturity and competence, may use drills, sanders, jigsaws, portable circular saws and hand-held routers, provided they are individually supervised by a qualified teacher or instructor.

Under no circumstances should a portable power tool be used other than by its design method. Clamping to a bench or fixing on a vice etc., is a serious misuse and potentially dangerous.
PERSONAL PROTECTIVE EQUIPMENT (PPE)

All persons involved in workshop activities must ensure that, prior to the activity commencing, loose clothing, ties, long hair etc., liable to become entangled in machines, is adequately secured; aprons, overalls or protective coats and gloves are worn where appropriate and rings, watches and loose jewellery are removed.

Any eye protector bearing the mark BS EN 166 indicates that it is suitable for general purpose use and conforms to the European Standard. This includes goggles, face shields and spectacles.

It is recommended that workshops have sets of goggles and face shields conforming to the above standard which give protection against chemical splash, dust, impact and molten metal as appropriate. Safety spectacles (to BS EN 166) are appropriate for some operations.

Different British Standards apply for eye protection for welding and the British Standards (BS 679) appropriate to the welding process should be referred to.

Dust masks conforming to BS EN149 should be used to protect against inhalation of particulates in woodworking, metal working and some motor vehicle work activities.

Dangers to the feet can arise from falling heavy objects, sharp tools and from spillages of hot or damaging liquids etc. Pupils should be encouraged to wear substantial footwear at all times in school workshops. The wearing of open-toed sandals or light shoes e.g. trainers should be discouraged since the wearing of such footwear may cause pupils to be excluded from carrying out specific activities.

Personal protective equipment must be: -

· suitable for the intended use

· maintained in good condition

· correctly stored.

Defects must be reported and defective equipment repaired or replaced promptly.

NOISE
Prolonged exposure to loud noise can cause permanent damage to hearing. The effect is cumulative and irreversible. The Control of Noise at Work Regulations 2005 aim to reduce the risk of hearing damage by setting action levels beyond which certain actions must be taken to reduce the exposure of affected employees to noise.

A sample of D&T workshops was monitored in 2007 for noise exposure levels. This showed that in most cases technicians are exposed to noise above the upper exposure action value of 85 decibels (dB (A)). Teaching staff in most cases are exposed to noise above the lower exposure action value of 80 dB (A). As well as health surveillance (see paragraph below) the following precautions must therefore be enforced: 

· Establish and implement a programme of organisational and technical measures to reduce exposure other than by providing hearing protection. This could include:

· engineering controls (e.g. ‘damping’ vibrating machine panels; fitting anti-vibration mounts or flexible couplings to vibrating machinery)

· reducing the noise level (e.g. enclosing machines; blocking sound through barriers or screens)

· limiting the time people spend in noisy areas

· regular inspection and maintenance of machinery and equipment

· taking noise emissions of equipment into account when purchasing new items

For more detail on noise reduction measures, see section on noise reduction/ hearing protection in section 23 of the Health and Safety Manual – Noise at Work.
· If it proves impossible to reduce the levels of noise to below the upper exposure action value, personal hearing protectors must be provided to any exposed employee.


· Designate the technician’s workshop as a Hearing Protection Zone, identifying it by floor markings and signs such as:                                                                                         [image: image2.png]



· Restrict access to the area and allow entry only to people wearing hearing protection 

· Provide information and training to employees on the risk of Noise Induced Hearing Loss (NIHL), ways to reduce noise exposure and the proper use of hearing protection.

Other Sources of Information on Control of Noise

See also the HSE’s Noise microsite, in particular the section on noise good practice in woodworking.

HAZARDS AND MACHINERY DEFECTS

It is the responsibility of everyone in the workshop to inform the teacher in charge of any hazards, e.g. defects to machinery, equipment or protective equipment, so that appropriate action can be taken.

If the teacher in charge considers a defect to be a significant threat to health and safety, the machine or equipment must be put out of action until the defect to the machinery or protective equipment has been remedied and/or the Head of Department agrees it is safe to be used. The machine or equipment should be taken out of use by such methods as isolation of electrical supplies and withdrawal of fuses and a notice must be hung on the machine and/or electrical isolator indicating that the machine is faulty and must not be operated.

FLAMMABLE LIQUIDS
Quantities of flammable and highly flammable liquids should be kept as small as practicable and only sufficient quantities for day to day use should be kept in the workroom.

Quantities of up to 50 litres of highly flammable liquids (flash point less than 32°C) or 250 litres of flammable liquids (flash point 32°C to 55°C) may be kept in any one 

room in an approved fire resistant bin or cupboard marked ‘Highly Flammable’ or ‘Flammable’ respectively. 

The floor and shelves of fire resistant cupboards should be lipped to contain leakage (110% volume of largest vessel normally stored in it).

Petroleum based products with a flash point below 22°C are subject to the Petroleum (Consolidation) Act 1928 and require a petroleum licence for storage. A total quantity of not more than 15 litres (3 gallons) can, however, be kept without a licence if it is kept in glass, metal or earthenware containers with not more than 570 mls (one pint) in each container. Many adhesives, cellulose solutions and thinners are petroleum based and are within the scope of the Act. All containers of highly flammable liquids and mixtures should be stored away from combustible materials.


ISOLATION OF SERVICES

Gas

There should be a gas isolating valve in each workroom, to which gas is supplied, near to the main teaching location or adjacent to the main exit. This should be clearly marked.

Electricity

There should be a mains electricity isolator fitted in each workroom, near to the main teaching location or adjacent to the main exit.

EMERGENCY PROCEDURES

General

Emergency procedures must be determined for all relevant activity areas and all employees and pupils using such areas should be made aware of these procedures. An ‘emergency procedure’ notice should be prominently displayed in each work area indicating the provision and testing of any emergency shutdown devices. Such devices, e.g. electricity and gas shut-off, must at all times be readily accessible, correctly labelled, unobstructed and used only for emergency and testing purposes.

Identifying Potential Emergencies and Assessing the Risk

The Head of Technology should examine all activities carried out in each workroom in order to identify potential emergency situations. The risk should be assessed and appropriate procedures to be followed in the event of serious and imminent danger should be established. Part of the risk assessment of a particular activity should be a consideration of potential emergencies.

FIRST AID

A first aid box or boxes containing suitable first aid materials as laid down in Section 10 of the Health and Safety Manual should be situated in the workshop area.

Staff, while waiting for first aid or professional medical treatment, should take the following action:


Hazardous substance splashes in the eye:  

Immediately wash the eye under running water from a tap for at least 10 minutes. The flow should be slow and eyelids should be held back. So that eye washing can be carried out without delay a short length of rubber tube (which can be attached to a workroom tap) should be available. It can be kept in a plastic bag pinned to the wall or in a drawer and labelled emergency eye-wash (together with the appropriate pictogram). In some situations direct washing under the tap may also be possible. Afterwards the casualty should be taken to hospital.

Burns:  
Cool under gently running water until first aid arrives.

Toxic gas:  

Sit the casualty down in the fresh air.

Hair on fire:  

Smother with a cloth.

Clothing on fire: 

Smother the flames with a thick cloth or garment. A fire blanket is ideal but use only if very close by and, if necessary, push the casualty to the ground.

Electric shock:  
Taking care for your own safety, break electrical contact by switching off the electricity supply or pulling the plug. If it is necessary to move the casualty, break the contact with a wooden broom handle, window pole, wear rubber gloves, or other non‑conductive item.
Bad cuts: 
Apply pressure on or as close to the cut as possible, using fingers or a pad or cloth.  Leave any embedded large pieces of glass etc. and press around them. Lower the casualty to a chair or the floor and raise the wound as high as possible.

In all cases it may be necessary to send the casualty to hospital for further treatment.

Details on measures to be taken where first aid is needed for particular substances or processes involved in Design and Technology can be found on COSHH sheets contained in Section 3.
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1. COMMUNICATION AND RESPONSIBILITIES:

This form should be completed by the Head of Technology                   Initial
a) Policy, Guidance and Code of Practice  HS-ESC 038  has been brought to the attention of all staff in the department.

b) The control measures described in HS-ESC-038 and associated texts are 


 in place or alternative control measures/variations are outlined overleaf

c)  Responsibility for specific tasks has been allocated to the persons 


 named below.

TASK









NAME

Annual Inspection/testing of LEV systems

_______________________________

Inspection/testing of portable electrical appliances   
_______________________________

Inspection/testing of, pressure cookers, compressors
 ______________________________

Inspection/testing of, Lifting equipment, vehicle 

hoists, etc.






_______________________________

General termly workroom inspections


_______________________________
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2. RISK ASSESSMENT:

a) A programme has been initiated to record risk assessments in schemes of 

Work

Specify target date for completion 

b)
Technician activities have been assessed

c)
The control measures described in HS-ESC-038 are in place.


Any alternative control measures/variations are outlined on page 3

	[image: image10.png]



3. EMERGENCY PROCEDURES:

a) Potential emergency situations have been identified and appropriate 
     procedures adopted.




	4. ALTERNATIVE /ADDITIONAL CONTROL MEASURES/VARIATIONS



	These arrangements and assessments will be reviewed annually and whenever there is a significant change in the work activity or personnel.

Name:

__________________________________________  (Head of Department)

Signature:
__________________________________________

Date:

__________________________________________




REVIEW OF PROCEDURES AND ASSESSMENTS
	Date of review
	Are procedures still valid?
	Signed
	Name

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


SECTION 2
SPECIFIC ASPECTS OF THE       D & T CURRICULUM
APPENDIX 1 - WOODWORKING

INTRODUCTION

This APPENDIX is concerned with the hazards and risks associated with woodworking. It contains details of such hazards and lists the protective measures which will be necessary to control risk to staff and pupils whilst participating in this area of activity.
It should be read in conjunction with the main part of this Code and Section 3 relating to COSHH.

WOODWORKING MACHINES

Woodworking Machines must be provided with readily accessible emergency stop controls that are clearly visible and identifiable. Controls should not be placed in a position that would expose operators to risks to their health and safety.

Teachers and technician must be suitably qualified and should hold a recognised certificate of safety training e.g. NAAIDT or DATA. Before being allowed to operate a machine pupils must be adequately instructed in its use and be conversant with its controls. Pupils must only be allowed to operate a machine whilst under the supervision of a qualified specialist teacher.

The machine must be checked by the teacher to ensure that all guards are in position, together with appropriate safety devices and aids, the work is securely held and, where appropriate, the right cutting speed is selected before the pupil is allowed to use the machine.

Woodworking machines should be fixed in position by bolting down, or should be otherwise secured, so that they do not move or rock during use.

Only one pupil should be allowed to operate a machine at any time. Tools should not be left lying on a machine table. They should be properly and safely stored in a rack or a cupboard conveniently adjacent to the machine. Turning tools should be maintained sharp and should be of a secure fit in their handles. Improvised tools, such as those made from files, must not be used.

Machines must be isolated whenever:

· The machine is not in use, even if it is left unattended for only a few moments

· Before guards are adjusted or re-adjusted

· Before measuring or gauging is carried out

· Before tools are adjusted or changed

· Before removing chips or shavings

· Before cleaning the machine

· Before replacing belts

· Before changing gear trains

· Before servicing and maintenance operations.

All access covers must be secured by a tool operated locking device or other means, complying with BS 5304. A simple push button limit switch is not acceptable.

The circular saw and surface planing and thicknessing machines must never be used by children.

NARROW BANDSAW

Competency

Staff using this machine must hold a NAAIDT certificate W2 or DATA certificate S1HS.

Pupils should not normally use large bandsaw (e.g. Startrite). However, senior pupils may do so provided a qualified teacher or instructor individually supervises them.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Work pieces jamming

· Bench mounted saws can detach from bench

· Hands and fingers can contact blade

· Clothing/hair can become entangled

· Wood dust can be inhaled

· Noise can damage hearing

· Inadvertent starting of the machine can present a hazard.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and controlled by a starter incorporating overload protection and no-volt release. The power isolator must be capable of being locked ‘off’ on all occasions when the machine is not in use, if a locking device is not incorporated in the machine itself. The machine should be fitted with a knee or foot emergency stop switch.

Machines should have been fitted with a braking device to ensure run down time does not exceed 10 seconds by no later than 5th December 2005.

Guarding and Use

The pulley drive and gear must be totally guarded.

The length of blade which must be exposed varies according to the thickness of the wood being cut. The top guard must be adjusted to the lowest possible position and the section of the blade above it adequately guarded.

The section of blade between the underside of the table and the lower guide must be guarded.

All access covers must be secured by a tool operated device or other means complying with BS 5304.

The machine must be secured to the floor so that it does not rock whilst being used.

Regular maintenance checks must be carried out.

Portable bandsaws must be stabilised by clamping before use.

Eye protection conforming to at least BS EN 166 must be used. Loose clothing must be secured and long hair tied back.

Control of Dust

Local Exhaust Ventilation (LEV) should be fitted to this machine.

CIRCULAR SAW

Competency

Staff using this machine must hold a NAAIDT certificate W1 or DATA certificate S1HS.

Pupils must not use this machine.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Work pieces jamming and causing kick back

· Hands and fingers can contact blade

· Wood dust can be inhaled

· Noise can damage hearing

· Inadvertent starting of the machine can present a hazard.
Location and Usage

Wherever possible, these machines should be located in wood preparation areas. Where they are located elsewhere, they must not be used in close proximity to pupils.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and controlled by a starter incorporating overload protection and no-volt release. The power isolator must be capable of being locked ‘off’ on all occasions when the machine is not in use, if a locking device is not incorporated in the machine itself. The machine should be fitted with a knee or foot emergency stop switch.

Machines should have been fitted with a braking device to ensure run down time does not exceed 10 seconds by no later than 5th December 2003.

Guarding and Use

Guarding Below the Bench

The part of the saw blades below the saw bench must be enclosed as far as practicable.

All access covers must be secured by a tool operated device or other means complying with BS 5304.

Guarding the Crown and the Front of the Saw

The guard for the crown and the front of the saw must be strong and capable of easy adjustment.

It must have a flange on each side that is deep enough when the guard is correctly adjusted so that each extends below the roots of the saw teeth. Where the guard is fitted with an adjustable front extension piece, this piece need only have a flange on the side remote from the fence.

The guard must extend from the top of the riving knife to a point as low as practicable at the cutting edge of the saw. When cutting squared stock the clearance should not exceed 12mm.

Riving Knife

The riving knife should be made of high grade steel.

It should be about 10% thicker than the plate of the blade, be rigid and in line with the saw. Where saw blades of different plate or teeth thicknesses are used (e.g. tungsten carbide tipped blades) it is necessary to change the riving knife.

The riving knife must be adjusted so that at bench level the distance between the front of the knife and the saw teeth does not exceed 8mm and not less than 3mm.

The top of the riving knife must not be more than 25mm below the top of the saw blade.  Specialist advice will be necessary for blades greater than 600mm in diameter. However, these should not normally be used.

The riving knife should be designed so that the edge nearer the saw blade is of an arc of a circle with a radius not exceeding that of the largest saw blade used for the bench.

Size of Saw Blade

The saw blade diameter on single speed machines must not be less than six tenths of the diameter of the largest blade for which the machine is designed.

A notice showing the minimum diameter of the saw blade should be fixed to every saw bench.

Removal of Cut Material

When anyone is removing cut pieces the table must be extended so that the distance between the nearest part of the saw blade and the near edge of the table is at least 1200mm.

Anyone (other than the operator) removing material must stand behind the extended table.

The Saw Fence

The saw fence must not be overlong or the wood may pinch onto the saw, thus causing danger. It should guide the wood up to the teeth of the saw but not more than 30 or 40 mm beyond the cutting edge.

Operation

A push stick must always be used when making any cut less than 300mm in length or when feeding the last 300mm of a longer cut.

The push stick must be made of wood of a suitable hardness, of rectangular section, with a ‘V’ cut in the lower end.

During operation saws may cause the wood to jerk unexpectedly resulting in the operator momentarily losing his/her balance. In anticipation of such an occurrence, neither hand should be near enough to the saw to be thrown against the teeth of the blade.

The push stick must always be used to remove the cut pieces between the saw and the fence.

Sawdust or other materials must never be swept away by hand from near the teeth while the machine is in motion.

The saw blade must be lowered or similarly protected when not in use. Otherwise it must be full guarded at all times.

A saw blade must be maintained correctly tensioned with teeth sharp and of correct profile and adequately set. A saw blade that has been overheated should be returned to the maker for re-tempering.

Regular maintenance checks must be carried out.

Control of Dust

LEV must be provided. Ideally, this should extract from both the collection chamber and the crown guard. However, it is acceptable to extract from the collection chamber alone provided the operator wears a dust mask conforming to BS EN 149. MDF can be particularly dusty, and if it is used extensive extraction from the crown guard should be provided.

Where necessary, eye protection complying with BS EN 166 should be worn.

DISC SANDER

Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Because of generation of dust these machines should be used as infrequently as possible.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Work pieces jamming

· Bench mounted machines can detach from bench

· Hands and fingers can contact disc

· Clothing/hair can become entangled

· Wood dust can be inhaled

· The disc can break up during use

· Inadvertent starting of the machine can present a hazard.
Controls

The machine must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. The machine should be fitted with a knee or foot emergency stop switch.

Guarding and Use

The drive gear must be guarded totally. A tool operated locking device must be provided to all access covers and guards.

The sanding table must be of a rigid metal construction. The gap between the table and the disc must be just sufficient to clear the grit and the table positioned at all times so that sanding must be done by the downward movement of the disc face. Very small pieces of timber must not be held against the disc. Teachers or instructors must check the work and the setting of the machine before use.

Portable disc sanders must be stabilised by clamping before use.

Eye protection complying with BS EN 166 must be worn. Loose clothing must be secured and long hair tied back.

Control of Dust

These machines can give rise to large amounts of dust and the Workplace Exposure Limit (WEL) can easily be exceeded if control measures are not used. The dust is fine and therefore remains airborne for long periods leading to significant contamination of the whole workroom.

LEV must be provided unless the sander is used for very short periods or very limited sanding.

It should be connected to a purpose built hood.

Eye protection complying with BS EN 166 must be worn.

The fence should be correctly set and, in particular, it should be close to the abrasive surface, otherwise the timber can jam underneath. The correct tracking should be checked first by rotating by hand.

Metal or acrylic material should not be finished on a disc or belt sander used for woodworking without cleaning the dust extraction system. The resultant sparks from metal and the high temperature generated in acrylic dust could ignite wood dust contained in the dust extractor unit.

DRILLING MACHINES

Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Long hair, loose clothing can become entangled

· Chuck keys, broken drills, swarf, work pieces, etc., can be violently ejected

· Unexpected spinning of hand held workpieces could cause injuries

· The drill table can slip down or heavy objects fall from the table

· The machine can present an electric shock hazard

· Closing movement between parts can lead to trapping

· Sharp edges on drills, work pieces and swarf can lead to cuts

· Contact with metal working fluids, oil and grease can cause skin irritation

· Inadvertent starting of the machine can present a hazard

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. The machine should be fitted with a knee or foot emergency stop switch.

Guarding and Use

The pulley drive and gear must be guarded totally. A tool operated locking device must be provided to all access covers.

The drill, chuck and spindle/mandrel must be guarded.

The head collar and table collar must be secured in the correct position.

The correct cutting speed appropriate to the size of drill bit and type of material must be selected.

The work must be adequately secured to prevent it rotating.

There should be sufficient space around the machine to prevent contact with passers by.

Floor surfaces should not present a slipping hazard.

HORIZONTAL BELT SANDER

Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Because of generation of dust these machines should be used as infrequently as possible.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Work pieces jamming

· Bench mounted machines can detach from bench

· Hands and fingers can contact belt

· Clothing/hair can become entangled

· Wood dust can be inhaled

· The belt can break up and lash out during use

· Inadvertent starting of the machine can present a hazard.

Controls

Equipment must be provided with a means of isolation, preferably a switch disconnector, either on or adjacent to the equipment and controlled by a starter incorporating overload protection and no-volt release. The machine should be fitted with a knee or foot emergency stop switch.

Guarding and Use

All drive mechanisms must be provided with fixed guards, requiring the use of a tool for removal or, alternatively, interlocked guards. The belt must be narrower than the belt support plate and pulleys in order to afford protection from the belt edges.

Abrasive belts must be examined before use and any that are torn should not be used.

It is essential that belts are put on in the correct direction of rotation of both the machine and the belt.

The fence should be correctly set and, in particular, it should be close to the abrasive surface, otherwise the timber can jam underneath. The correct tracking should be checked first by rotating by hand.

Eye protection complying with BS EN 166 must be worn. Loose clothing must be secured and long hair tied back.

Control of Dust

These machines can give rise to large amounts of dust and the Workplace Exposure Limit can easily be exceeded if control measures are not used. The dust is fine and therefore remains airborne for long periods leading to significant contamination of the whole workroom.

LEV must be provided unless the sander is used for very short periods or very limited sanding.

It should be connected to a purpose built hood.

Neither metal nor acrylic material should be finished on a disc or belt sander used for woodworking without cleaning the dust extraction system. The resultant sparks from metal and the high temperature generated in acrylic dust could ignite wood dust contained in the dust extractor unit.

WOOD TURNING LATHE

Competency

Staff using or supervising the use of this machine must hold and NAAIDT certificate W4 or DATA certificate S7HS.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Clothing/hair can become entangled

· Hand held tools can become trapped between the rest and work piece

· Work pieces can fly off if not correctly mounted to a face plate, chuck or between centres

· Timber particles can fly off poorly selected or prepared wood

· Inadvertent starting of the machine can present a hazard

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts

· Wood dust can be inhaled.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release.

Guarding and Use

The pulley drive and gear must be totally guarded. A tool operated locking device must be provided to all access covers and guards.

Timber which is to be used in the lathe should be carefully selected and properly prepared to a roughly circular or octagonal shape. Care should also be exercised to detect defects in timber and weakness in joints. Built-up or segmented work may be essential in pattern making; where such jointed material is used for decorative turned bowl work it should only be done under close supervision because of the potential dangers associated with this work. It is preferable to use solid material only. Particular attention should be given to the preparation of the components, the selection and curing of the adhesive and the inspection of the article before placing it on the lathe.

Turning gouges must not be used for turning segmental work. The securing of work in the lathe is of prime importance and it should be safely secured either between centres or to a face-plate. An established and approved method should be used.

Observance of a safe peripheral turning speed is important. This should be adjusted according to (a) bulk of the object, (b) state of the turned surface, and (c) nature of the material. Care should be taken to ascertain that the work is in balance and free turning before starting the machine.

Turning tools must be maintained in a sharp condition and should be of a secure fit in their handles. Improvised tools, such as those made from files, should not be used.

Full-face protection complying with BS EN 166 must be used. Loose clothing and long hair must be secured.

If the lathe has been modified to drive a sanding disc, the sanding disc must comply with standard for disc sanders above. The sanding disc must not be used at the same time as the lathe is used for turning. When either sanding or turning, the unused part of the drive shaft must be guarded.

There should be sufficient space around the machine to prevent contact with passers by.

Floor surfaces should not present a slipping hazard.

Control of Dust

The use of LEV is impracticable for these machines. It is therefore essential to minimise the creation of dust as far as possible by paying particular attention to the tools used. Preference should be for the use of gouge and chisel. Whilst turning, glasspaper should never be used. Where it is necessary to use the scraper, care should be taken to ensure that it is sharp so it pares rather than abrades the surface.

A toxic dust respirator must be worn at all times. A disposable mask would be more suitable in conjunction with full face protection.

Exposed skin will become covered with fine dust. To minimise risk of skin disorders it should be washed off immediately after the work and before visiting the lavatory.

MORTISER (AUGER TYPES) OR DRILLING MACHINE WITH MORTISER ATTACHMENTS

Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Clothing/hair or hands can become entangled with the cutting tool

· Work pieces can become loose and can be ejected

· Inadvertent starting of the machine can present a hazard

· Wood dust can be inhaled.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. The machine should be fitted with a knee or foot emergency stop switch.

Guarding and Use

The pulley drive, spindles and gear must be guarded totally.

A tool operated locking device must be provided to all access covers and guards.

Care must be taken that the timber is safely secured by clamps. The key for locking the bits in relation to the chuck should always be removed after use and before starting the machine.

Eye protection complying with at least BS 2092 (general purpose) must be used. Long hair and loose clothing must be secured.

Control of Dust

Mortising machines should be fitted with dust collection equipment which is powered when the machine is started. In the event of a breakdown of the dust collector, this unit must not be by-passed electrically to allow continued use of the machine; it must be repaired.

SURFACE PLANER, THICKNESSER AND COMBINATION MACHINES

Competency

Staff using this machine must hold an NAAIDT certificate W3 or DATA certificate S8HS. These machines must not be used by, or in the close proximity of, pupils.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· The work piece can be ‘kicked back’ towards the operator

· Clothing/hair or hands can become entangled with the cutting tool

· Inadvertent starting of the machine can present a hazard

· Noise can cause hearing damage

· Wood dust can be inhaled.

Controls

These machines must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. The power isolator must be capable of being ‘locked off’ on all occasions when the machine is not in use, if a locking device is not incorporated in the machine itself. The machine should be fitted with a knee or foot emergency stop switch.

Machines should have been fitted with a braking device to ensure run down time does not exceed 10 seconds by no later than 5th December 2005.

Guarding and Use - Thicknesser

The pulley drive and gear must be guarded totally and a tool operated locking device provided to all access covers.

Machines should have an anti-kick back device or sectional feed rollers. Where these are not fitted only one piece of wood should be machined at a time and a notice posted to this effect.

Eye protection conforming to BS EN 166 must be used. Loose clothing and long hair must be secured.

Guarding and Use - Surface Planer and Combined Machines Only

The pulley drive and gear must be guarded totally and a tool operated locking device provided to all access covers.

Machines used for thicknessing should have an anti-kick back device or sectional feed rollers. Where these are not fitted only one piece of wood should be machined at a time and a notice posted to this effect.

Eye protection conforming to BS EN 166 must be used. Loose clothing and long hair must be secured.

These machines must be fitted with cylindrical cutter blocks.

That part of the cutter block exposed behind the fence must be guarded.

The cutter must be guarded by a strong secure bridge guard, at least as long and at least as wide as the cutter block, which must be correctly adjusted.

When planing the wide face of squared stock the clearance between the bridge guard and the fence and between the guard and the top of the material must not exceed 10 mm.

When edging (i.e. planing the narrow face of squared stock), the clearance between the bridge guard and the material and between the guard and feed table must not exceed 10 mm.

Great care should be taken with the secure and correct setting of the knives, table and fence. The gap between the cutter block and the edge of the delivery table must not exceed 6 mm measured radially from the centre of the cutter block. The gap between the feed table and the delivery table must be kept as small as possible for the work being done.

When planing, correctly designed push blocks should be used to position and push the timber through.

Control of Dust

These machines give rise to large volumes of dust and without proper extraction the Workplace Exposure Limit (WEL) can be exceeded. LEV is required. It must be connected directly to the machine. Eye protection complying with BS EN 166 must be worn.

SPINDLE MOULDER

Spindle moulders are considered to be too dangerous to be used in schools. 

Inspections have found that some schools have either installed spindle moulders or have adapted routers to carry out this task. This is prohibited. See MI 215/04.
HEGNER/TABLETOP FRETSAW/JIGSAW

Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Clothing/hair or hands can become entangled with the saw blade

· The machine can become detached from the bench

· Inadvertent starting of the machine can present a hazard

· Wood dust can be inhaled.

Guarding and Use

It should be ensured that the guard and work-piece clamp are correctly fitted so that the work-piece is securely held and the blade protected. Care should be taken whilst handling small pieces of wood.

The equipment should be firmly clamped to the work-surface and electrical leads kept out of the way.

These machines generate fine dust which may cause respiratory irritations in some individuals. 

Eye protection complying with BS EN 166 must be worn.

HSE WOODWORKING INFORMATION SHEETS

The woodworking microsite of the HSE website includes the following information sheets on woodworking which may be useful to schools 
Manual Handling Solutions in Woodworking – INDG 318

Safe Stacking of Sawn Timber and Board Materials – WIS2

Toxic Woods – WIS30

Safe Collection of Wood waste: Prevention of Fire and Explosion – WIS32

COSHH

COSHH and the Woodworking Industries – WIS6

Local Exhaust Ventilation

LEV: General Principles of System Design – WIS23

LEV - Dust Capture at Sawing Machines – WIS24

LEV - Dust Capture at Fixed Belt Sanding Machines – WIS25

LEV - Dust Capture at Fixed Drum and Disc Sanding Machines

Machine Safety

Safe Working at Woodworking Machines – WIS15

Circular Saw Benches - Safe Working Practices – WIS16

Safety in the Use of Hand-fed Planing Machines – WIS17

Safety in the Use of Narrow Bandsaws – WIS31

Safe Use of Manually Operated Cross-Cut Saws – WIS36

PUWER 98 - Selection of Tooling for Use with Hand Held Woodworking Machines – WIS37

PUWER98 - Retrofitting of Braking to Woodworking Machines – WIS38

Noise

Noise Reduction at Band Re-saws – WIS4

Wood Dust

Wood Dust: Hazards and Precautions – WIS1

Selection of Respiratory Protective Equipment Suitable for Use with Wood Dust – WIS14

Respiratory Sensitisers and COSHH – INDG95

See also The HSE’s Asthma resources.

APPENDIX 2 
HEAT TREATMENT 
INTRODUCTION

This APPENDIX is concerned with the hazards and risks associated with heat treatment. It contains details of such hazards and lists the protective measures which will be necessary to control risk to staff and pupils whilst participating in this area of activity.
It should be read in conjunction with the main part of this Code and Section 3 relating to COSHH.

HEAT TREATMENT EQUIPMENT

The dangers associated with heat treatment equipment should not be under-estimated and no unauthorised person should be allowed to operate equipment.

The teacher or technician should be suitably qualified and should hold a recognised certificate of safety training, e.g. NAAIDT or DATA.

Before being allowed to operate equipment the pupil should be adequately instructed in its use and be conversant with its controls. The pupil should only be allowed to operate equipment under the supervision of a teacher.

The equipment should be checked by the teacher to ensure that it is in good working order before the isolator or gas is switched on and pupils are allowed to use it.

Equipment should be switched off on each of the following occasions:

· When the equipment is not in use

· Before cleaning the equipment

Equipment, except crucible and tilt furnaces, should not be left unattended even for a few moments.

Only one pupil should be allowed to operate the equipment at any one time. Tools should be properly and safely stored in a rack or a cupboard conveniently adjacent to the equipment.

FORGING AND BRAZING

Competency

Staff using this equipment must be experienced in its safe use. No pupils should use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this equipment:

· Pupils and staff may be burned by hot metals, particularly metals at black heat that may not appear hot

· Clay bricks should not be heated as they can explode violently

· Ceramic chips remain hot for some time after removal of heat source

· Foreign materials present in a forge can cause fumes. Stones can explode.

· Quenching of hot metals, particularly tubular components, can present a risk of scalding

· Fuel combustion can produce dangerous gases

· Combustible materials adjacent to work areas can produce fires.

Controls

The equipment must be provided with a power isolator either on or adjacent to the equipment, a gas shut off device and non return valves on both the gas and air lines. It must be controlled by a starter incorporating overload protection and no-volt release.

Safe Use

Suitable refractory screening (e.g. fire bricks or fire resistant mill board) is necessary for fire protection, particularly on double units. Fire bricks or other refractory materials (but not fire resistant mill board) should be used for the brazing base. It is essential that asbestos cement sheet or common bricks are never be used as they may disintegrate violently under the application of local heating. Hot metal must only be handled with the correct tools. Pupils should be warned that metal may not always look as if it is hot (black heat). Hot metal left to cool should be left in an area designated for that purpose furnished with a warning notice. The dangers involved in the carrying of hot metal must be emphasised.

Where ceramic chips are used as the heat retainer, care should be taken to ensure that the chips are not moved or handled directly after the equipment is switched off as they remain very hot for some time afterwards. Care should also be taken to ensure that the chips are free from foreign bodies such as stones etc.

A rack must be provided for the safe storage of forging tools which must be of the correct size for the work to be undertaken. After use, tools must be quenched and returned to the rack. The anvil must be on a stable base and the height should, as far as practicable, relate to the height of the pupils using it. Anvils and quenching tanks should be situated as close as possible to the hearth. The dangers involved in the carrying of hot metal must be emphasised. Hot metal must only be handled with the correct tools.  Pupils should be warned that metal may not always look as if it is hot (black heat). Hot metal left to cool should be left in an area designated for that purpose furnished with a warning notice.

Adequate protective clothing including substantial footwear, eye or face protection conforming to BS EN 166, heat resistant gloves and a leather apron must be worn.

See also COSHH sheet 12 – Brazing and COSHH sheet 15 - Forging.

Control of Fumes

Fume extraction should normally be provided. However, where only small scale brazing is being undertaken on a short-term basis it will be sufficient to ensure it is carried out in a well-ventilated area.

CRUCIBLE AND TILT FURNACES

Competency

Staff using this equipment must have received appropriate training and hold a NAAIDT Certificate H3 or DATA certificate S3HS. Pupils are only permitted to assist with pouring (where necessary).

Hazards

All staff and pupils should be made aware of the following hazards whilst using this equipment:

· Moisture in molten metal and on equipment can cause explosions

· Violent reactions can occur between molten aluminium and various metallic oxides , e.g. iron oxide (rust)

· Degassing tablets cause fumes which may be harmful if inhaled

· Some molten metals can give off harmful fumes

· Expanded polystyrene patterns can produce large quantities of harmful fumes when in contact with molten metal

· Combustible materials adjacent to work areas can produce fires.

Controls

Equipment of the forced draught type must be provided with a power isolator adjacent to the equipment, a gas shut off device and a non return-valve on the gas line. It must be controlled by a starter incorporating overload protection and no-volt release.

Safe Use

Casting work should normally be limited to aluminium or zinc based alloys.

Prominently posted instructions, as well as verbal instructions, on the danger of moisture in the presence of molten metal are vital. 

It is recognised that there are advantages and disadvantages in the use of different casting sands, although current CLEAPSS advice is that ‘green sand is best avoided.’

Oil-bonded sand - is easy to use, but is both expensive and gives off excessive smoke and fumes which can prove to be very difficult to remove from the casting area quickly.

Green sand - has the advantages of being less costly and it produces very little smoke or pollution to the casting area; but it is water bonded and so careful monitoring of the water content of the sand at all stages is a vital safety factor in this method of casting metal.

To free the crucible of moisture it must always be pre-heated before use to avoid thermal shock, i.e. cracking of the crucible. It is vital that anything to be brought in contact with the molten metal or the hot crucible, including additional melt, should also be pre-heated, as should metal moulds used for surplus metal. Casting should be carried out in an area remote from a water supply.

A very violent reaction always occurs between molten aluminium and any form of oxygen.  It is essential that rust (iron oxide) and all iron tools which come into contact with the melt are at least wire brushed and preferably coated in a limestone refractory wash.

Moulding boxes should preferably be made of light alloy or steel and consideration should be given to adequately weighting light-weight boxes before pouring.

Cracked crucibles must not be used. The crucible handles or tongs must be a good fit around the crucible.

Where practicable all temperature checks should be by means of a pyrometer, the thermo-couple of which should be re-heated before plunging in the metal. Accurate temperature control is required and it is not sufficient to judge the temperature by the colour of the melt. The sheath of the pyrometer should be of an adequate length.

The pouring of molten metal should only be undertaken by suitably qualified teachers or technicians who should also supervise the working and drying of the moulds and the melting of metal. When necessary a pupil may assist with the pouring process, but must be adequately instructed and protected. A clear space around the centre of operations is essential. When pouring, the moulding box must be placed at floor level on dry sand which must also form a dam for spilled metal.

All persons not taking part in the pouring operation should be kept at a safe distance. It is recommended that when equipment needs replacing the crucible furnace should be replaced by a tilt furnace.

It is essential that those persons involved in the pouring process wear adequate protective clothing including substantial footwear, molten metal visors (conforming to BS EN 166) heat resistant gloves, spats or gaiters and a leather apron for personal protection.

See also COSHH sheet 13 – Casting.

Control of Fumes

Degassing results in fumes, making the provision of mechanical ventilation essential.  Exhaust gases from furnaces should always be ventilated to the outside atmosphere.  Where oil-bonded sand is used local exhaust ventilation should be provided.

As considerable quantities of fumes may be emitted during the casting of metals in lost ‘wax’ moulds with expanded polystyrene cores, this process must only take place with local exhaust ventilation and a suitable captor hood.

GAS FURNACE

Competency

Staff using this equipment must be experienced in its safe use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this equipment:

· Expanded polystyrene patterns can produce large quantities of harmful fumes when hot metal is poured into the mould

· Gas leaks from furnaces and pipework can produce an explosive mixture with air.

Controls

The equipment should be incorporated with a non-return valve in the gas line and a gas shut-off device.

Safe Use

Boxes used for treatment should be properly constructed of steel. Adequate provision should be made for removing the boxes from the furnace with suitable lifting and transfer devices and for placing them in a safe position. Furnace temperatures should always be checked by pyrometer readings.

Adequate protective clothing must be worn, i.e. leather apron, heat resistant gloves and eye protection (conforming to BS EN 166).

Control of Fumes

It is essential that gases generated during the process be discharged outside the building by efficient exhaust ventilation.

WELDING OPERATIONS

Competency

Staff using welding equipment must have, depending on the type of welding either, NAAIDT Certificate H2 or DATA certificate S4HS for electric-arc, or NAAIDT Certificate H1 or DATA certificate S5HS for oxy-acetylene.

Hazards

All staff and pupils should be made aware of the following hazards whilst using welding equipment:

· Compressed oxygen and acetylene cylinders if damaged or involved in a fire can explode violently

· Oxygen leaks can make a fire burn quicker and more violently

· Acetylene leaks can form an explosive mixture inside a building

· Welding equipment can present electric shock 

· Sparks can cause burns to skin, eyes clothes and surrounding areas

· Hot metal components can cause burns

· Chipping or cleaning welds can lead to eye injuries

· UV  and infrared radiation can cause ‘Arc Eye’

· Welding can cause fires

· Hazardous fumes can be created.

Controls (Electric)

The equipment must be provided with a power isolator adjacent to the equipment. Only welding systems with an open circuit voltage of not more than 50 volts AC or 120 volts DC should be used in schools.

Older types of equipment require the work piece to be earthed as well as the welding return lead. This is to provide protection against internal insulation failure of the welding transformer, by keeping the work piece at or near to earth potential until the protective device (fuse) operates to cut off the main supply. The work piece earthing connector should be robust enough to withstand possible mechanical damage, and should be connected to the work piece and a suitable earth terminal by bolted lugs or secure screw clamps. Newer equipment does not require the work piece to be earthed because the internal insulation is reinforced. Newer equipment should have an identification symbol (two circles within a shield) or should be marked with the appropriate standard number.

Controls (Gas)

The equipment must be provided with a shut-off valve, pressure gauge, flash-back arrestors and non-return valves. The pressure gauge should be fitted with a non detachable adjuster.

Safe Use (Electric)

The equipment must be housed in its own room or arc welding bay which must be adequately screened from any pupils not taking part in the actual welding process because of the possibility of ‘arc eye’ or ‘eye flash’. It is important also to screen any windows through which direct flash may be harmful to passers by. If portable screens are used they must be durable and completely stable. The walls of the welding compartment must be non-reflecting and, ideally, painted black. There should be no flammable materials near the welding operation.

It is essential when using this equipment that both users and observers are protected against flash and sparks. A face shield incorporating a suitable eye protection filter, preferably of the helmet type, should be worn at all times. Substantial footwear, a leather apron and gauntlets should also be worn. Severe burning can be caused to anyone exposed to excessive radiation from the electric arc. Warning notices must be prominently displayed to prevent unprotected persons from entering the area. See APPENDIX 9.

The electrode cable should be inspected before use to ensure it is in good condition. Care should be taken not to place the hand set on to the earthed table. It should be placed on an insulated surface (e.g. wooden box, fire brick or fire resistant mill board) or the equipment should be turned off. The equipment must be turned off if it is to be left unattended. Electrodes should be stored in a dry place.

See also COSHH sheet 14 – Electric Arc Welding.

Safe Use (Gas)

Acetylene must never be used in schools at a pressure above 0.62 bar (9 psi-g).

Cylinders should be securely mounted on a trolley and used where practicable with a suitable welding bench. The equipment has to be safeguard, not only when in use, but also when it is not in use. The equipment should be kept in a clearly defined designated area known to D & T specialist staff, but should not be locked away. They should be stored away from sources of heat, (e.g. furnaces, radiators) combustible materials and blowpipe flames. A warning notice indicating that the contents of the cylinders are highly flammable should be posted along with a notice indicating action to be taken in an emergency - see APPENDIX 9 and PART 1 to this APPENDIX. The location of cylinders should be brought to the attention of the Fire and Rescue Service during routine inspections. Spare cylinders should not be held in schools unless purpose-built external stores are available. Consideration should be given to removing cylinders to the external store when there is likely to be a period of non use.

Where use of oxy-acetylene is limited, consideration should be given to the hire of the smallest practicable cylinders. This will reduce the fire hazard and facilitate handling and storage.

Before using the equipment, hose connections etc. should be inspected for damage and leaks.

Oxy-acetylene welding must be carried out in a suitable cleared area which should be well defined by a red line painted on the floor and, where practicable, should be carried out on fire bricks or other refractory materials. Fire bricks or fire resistant mill boards should be used for screen and fire protection. Welding must not take place on either a dense concrete or an asbestos cement base since these materials may disintegrate explosively under the application of heat. Warning Notices must be prominently displayed to prevent unprotected persons from entering the area. Care must be taken to ensure that welding and cutting equipment is kept free from oil and grease as there are dangers in handling such equipment with greasy hands or gloves. The grease can spontaneously ignite in the presence of oxygen.

Welding, cutting or any other processes involving the application of heat must not be carried out on closed vessels or tanks that have contained explosive or inflammable materials and gases.

It is essential that both users and observers are protected against glare and sparks by wearing appropriate goggles or shields conforming to BS 679-GW and that substantial footwear and a leather apron and gauntlets are worn.

See also COSHH sheet 16 – Oxy-Acetylene Welding.

Control of Fumes

Good general ventilation is essential and local exhaust ventilation may be required.

Handling and Storage of Cylinders

Cylinders must be stored vertically and handled with care only by personnel who are competent to do so.

Care should be taken to avoid striking or dropping cylinders, or knocking them together.  Every care must be taken to avoid accidental damage to cylinder valves. One cylinder should never be filled from another.

Valves must be operated without haste, never fully opened against the back stop (so that other users know the valve is open), and never wrenched shut, but turned just securely enough to stop the gas. Ensure a key is available for each cylinder whilst in use.

Before removing or loosening any outlet connections, caps or plugs a check should be made that the valves are closed.

Immediately a cylinder becomes empty, its valve should be closed. When changing cylinders close all valves and appliance taps and extinguish naked flames, including the pilot jet, before disconnecting them.

When reconnecting, ensure that all connections and washers are clean and in good condition, and do not overtighten them. A gas leak test should be carried out each time a cylinder is changed. Checking for leaks should be done with a proprietary leak test solution and never with a naked flame or soap. If a leak is suspected (acetylene has a slight garlic odour) all flames must be extinguished and the cylinder valve turned off.  

Damaged or leaking cylinders should be labelled clearly and taken outside to a safe place, away from drains etc. and any source of ignition. The supplier must be notified immediately and the area kept clear until the cylinders are removed by the supplier.  Ensure the workroom is well ventilated before reuse. See Appendix 1 for emergency procedures.

An agreed procedure must be established regarding responsibility when gas cylinders and equipment are used by youth or adult evening classes under the supervision of a different teacher. This must include the reporting of any faults.

When copper is exposed to acetylene a highly explosive compound is formed, so no copper or alloy containing more than 70% copper should be used on any part of the equipment. Copper distribution pipes and fittings must not be used for acetylene gas.

The pressure regulators and gauges should be thoroughly inspected annually by a competent organisation. Although this is not a legal requirement, it is recommended by the British Compressed Gas Association that such inspections are carried out at least annually. Although gas cylinders are used less frequently in schools than in industry, experience has found that the condition of pressure regulators and gauges in many schools is poor. It is therefore considered appropriate to adopt this standard.

Eye Protection for Welding

When welding or flame cutting, goggles fitted with the correct filter are necessary to give protection to the eyes from the bright light of the flame, infra red radiations (heat rays) from hot metal and flying particles such as sparks, metal droplets and flux scale coming away from the weld.

The goggles filters must conform to BS 679 and BS EN169.  The correct grade of filter must be used for the type of work carried out in order to give adequate protection. For instance, fluxes produce a brighter glare and therefore a darker shade of filter will be required to protect the eyes.

Welding filters are graded as follows:

Gas welding without flux
-
GW;  

Gas welding with flux
-
GWF;

Electric Welding
-

EW.

They are also given scale numbers corresponding to shade requirements. The tables below indicate the required scale numbers for the welding processes used in schools:

Gas Welding/Cutting

Scale Number 

Work

4 - 7 



Gas welding and brazing of heavy metals e.g. steel

5 - 7



Gas cutting

Electric arc Welding:

Scale Number
Current

Electric welding using

MIG on heavy metals

(Amperes)

covered electrodes


e.g. Steel

20 - 40


9

40 - 80


10

80 - 175


11

80 - 100







10

100 - 175







11

175 - 300


12




12

300 - 500


13




13

500+



14




14

The above scale numbers are average working conditions for operators with normal sight.  Other parameters also influence the shade requirement. For this reason variation in scale numbers may be necessary to take account of:-

· the position of the operator/viewer in relation to the flame or arc

(average distance of operator from arc is approx. 50 cm)

· local lighting

· the human factor

In addition the filter should indicate the following;

· Robust

R

· Non robust

Non R (Requires a backing lens marked R

or with the appropriate impact grade specified)

LIQUEFIED PETROLEUM GAS (LPG)

Where LPG is provided from cylinders they should preferably be kept outside in the open air and the gas supplied into the workshop via permanent pipes. The cylinders should be securely fixed in an upright position with the valve uppermost. They should be connected to a manifold incorporating a suitable mains shut-off valve followed by a pressure regulator and then a non-return valve.  

Such an installation should be in accordance with the recommendations in the HSE Guidance Booklet ‘Storage of LPG at Fixed Installations’ (HS (G) 34).

Where LPG cannot be provided from cylinders located outside the building they should normally be stored in a locked cage in the open air when not in use.

A ‘highly flammable’ notice should be posted at LPG stores along with a ‘No Smoking’ notice. See APPENDIX 9.

Cylinders should not be changed in the vicinity of naked flames or other sources of ignition. When they are changed, a check should be made to ensure that there are no leaks from the re-connected cylinder valves and connections (with detergent solution, never a naked flame). Valves fitted to empty cylinders should be closed and protective caps (where fitted) should be replaced.

LPG cylinders should never be stored below ground level or near drains, cellars, basements, or other lower spaces where gas could accumulate. Under no circumstances should LPG be used in or over a motor vehicle pit as any leakage of the gas will accumulate in the pit and cannot disperse.

All LPG cylinders must be stored away from combustible and corrosive materials and oxygen cylinders.

Only approved hoses (i.e. those complying with BS 3212) should be used. Hoses should be visually inspected regularly to ensure that they are not damaged (e.g. burnt). Hoses should be secured to unions and torches by means of approved hose clips (e.g. crimped ‘O’ rings).

ACTION FOR DEALING WITH EMERGENCIES INVOLVING GAS CYLINDERS
INTRODUCTION
The following information should be used to devise local procedures for emergencies involving gas cylinders. Simple notices (e.g. flow charts) should be posted in the work area specifying emergency action. Ensure that key staff are familiar with the procedures.

FIRE

Gas cylinders involved in a fire may explode. If cylinders are in a fire the key actions to be taken are:

Evacuate to a safe area (specify area). No one should remain within 300m of the cylinders.

Do not attempt to fight the fire.

Inform Fire and Rescue Service of the following:

· location of cylinder

· number of cylinders directly involved in the fire

· names of gases they contain

· where possible specify in procedure

Cylinders which are not directly involved in the fire and have not become heated should be moved as quickly as possible to a safe place - provided this can be done without undue risk.

Even after a fire has been extinguished some cylinders which have been heated can explode (particularly acetylene). Such cylinders will require drenching with water (from a safe position) until steaming from the cylinder surface has stopped.

Inform the cylinder supplier (specify name and telephone number on procedure).

LEAKING LPG AND ACETYLENE CYLINDERS

If a leak has occurred but not ignited, and the leak cannot be stopped by closing the valve or tightening the gland nut, do not attempt to tighten the cylinder valve in the body or tamper with safety devices. The following actions should be taken immediately:

· For LPG cylinders call Fire and Rescue Service. Not necessary for acetylene unless the leak has ignited

· Eliminate sources of ignition

· Evacuate the area

· Remove cylinder outside to a safe, well ventilated area. Keep away from drains.

· Inform the supplier immediately and keep area around cylinder clear until cylinder is removed by supplier

· Ensure work area is thoroughly ventilated before re-use

IF LEAK HAS IGNITED

· Call the Fire Service and evacuate the area

· If valve is accessible and it is safe to do so, attempt to close the valve

· If it is safe to do so, spray the cylinder with water to keep it cool

· Otherwise leave the area and follow action for fire

APPENDIX 3 

METAL WORKING

INTRODUCTION

This APPENDIX is concerned with the hazards and risks associated with metal work. It contains details of the hazards and the protective measures which will be necessary to control risk to staff and pupils whilst participating in this area of activity.
It should be read in conjunction with the main part of this Code and Section 3  relating to COSHH.

METAL WORKING MACHINERY

The dangers associated with metalworking machinery and equipment should not be underestimated and no unauthorised person should be allowed to operate any machine or item of equipment.

The teacher or technician should be suitably qualified and should hold a recognised certificate of safety training, e.g. NAAIDT or DATA. Before being allowed to operate a machine the pupil should be adequately instructed in its use and be conversant with its controls. The pupil should only be allowed to operate a machine under the supervision of a teacher. The level of supervision should be commensurate with the age, experience and aptitude of the pupil.

The machine should be checked by the teacher to ensure that all guards are in position, the work is securely held and, where appropriate, the right cutting speed selected before the isolator is switched on and the pupil allowed to use the machine. Belts should be repositioned or replaced only when the power supply is isolated at the mains isolating switch and the machine is at rest. This also applies to the changing of gear trains, tool setting, servicing and maintenance operations.

Only one pupil should be allowed to operate a machine at any one time. Tools should not be kept lying on a machine table; they should be properly and safely stored in a rack or a cupboard conveniently adjacent to the machine.

Machines should be switched off and portable electrical equipment should be switched off and unplugged on each of the following occasions:

· When the machine is not in use, even if it is left unattended for only a few moments

· Before changing or adjusting the work piece

· Before guards are adjusted or re-adjusted

· Before measuring or gauging is carried out

· Before tools are adjusted or changed

· Before coolant pipes are adjusted or re-adjusted

· Before removing chips or swarf

· Before cleaning the machine.

Rechargeable portable power tools must be controlled to ensure they are not available to unauthorised persons.

Each machine should only be used within the working capacity for which it is designed and no accessories larger than those recommended by the manufacturer should be used.

CENTRE LATHE

Competency

Staff using or supervising the use of this machine must hold NAAIDT certificate M4 or DATA certificate S2HS.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Long hair, loose clothing etc., can become entangled in moving parts

· Work pieces, chuck keys, broken cutting tools, swarf, etc, can be violently ejected 

· Lathes can present a hazard of electric shock

· Closing movements between parts under power can be a trapping hazard

· Sharp edges on tools, work pieces and swarf can cause cuts

· Contact with cutting fluids, oil and grease can irritate skin

· Swarf can jam or be ejected if allowed to build up

· Inadvertent starting of the machine can present a hazard

· Lack of space around the machine can lead to operator being pushed by passers by

· Slippery floors surfaces or loose items around the machine can cause slips and trips resulting in contact with moving parts

· Manual handling of heavy equipment (e.g. chucks, faceplates work pieces) can present a hazard.

Controls

The machine should be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. The machine must be fitted with a knee or foot stop.

Guarding and Use

The pulley drive and gear must be guarded totally. Tool-operated locking devices must be provided to all access covers. The spindle mandrel should be guarded and the machine should be fitted with a suitable chuck guard. If feed shafts and lead screws are not sufficiently protected by the overhang of the bedways and/or saddle and swarf trays, a telescopic helical guard should be provided. Stock bar should not project beyond the headstock. If unavoidable, the projecting portion should be guarded.

A spring-loaded chuck key is preferable. Swarf must not be removed by hand; a long handled swarf remover must be used. Precautions should be taken to prevent long lengths of swarf developing.

Eye protection conforming to BS EN 166 must be used at all times. Loose clothing must be secured; long hair tied back and substantial footwear worn to minimise risk of injury if the material or chuck falls.

Sufficient space should exist around the machine to prevent accidental contact with passers by.

Floor surfaces should be free of loose items and swarf and should not be slippery.

Manual handling tasks associated with changing heavy chucks and faceplates etc. can be beyond the physical abilities of some persons. An assessment should be made and appropriate procedures developed.

Work must be mounted properly and securely to reduce excessive vibration. Rotational clearances should be checked by hand. The cutting tool should be carefully checked for security before starting machine.

Swarf should not be allowed to accumulate and should not be removed whilst machine is running. A suitable implement should be used to remove swarf and not by hand.

Metal working fluids should be mixed and changed in accordance with supplier's instructions. Contact with skin should be kept to a minimum. Barrier cream is recommended for staff and hands should be thoroughly washed after use.

Files and abrasive tape should not be used on this machine.

DRILLING MACHINE

Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Long hair, loose clothing can become entangled

· Chuck keys, broken drills, swarf, work pieces, etc., can be violently ejected

· Unexpected spinning of hand held workpieces could cause injuries

· The drill table can slip down or heavy objects fall from the table

· The machine can present an electric shock hazard

· Closing movement between parts can lead to trapping

· Sharp edges on drills, work pieces and swarf can lead to cuts

· Contact with metal working fluids, oil and grease can cause skin irritation

· Inadvertent starting of the machine can present a hazard

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. The machine must be supplied with a securely fitted emergency foot stop.

Guarding and Use

The pulley drive and gear must be totally guarded. A tool-operated locking device must be provided to all access covers. The drill, chuck and spindle must be guarded by a self-adjusting guard which must be positively locked when in the operating position.

A collar must be securely fitted to the underside of the head and another to the underside of the table. Alternatively, the head and table may be controlled by a column rack. The chuck key must be removed immediately after use and before starting the spindle. Precautions should be taken to prevent long lengths of swarf developing from the drill.  The work must be securely held on the table by machine vices or clamps.

Eye protection conforming to BS EN 166 must be used. Loose clothing must be secured, long hair tied back and substantial footwear be worn to minimise risk of injury if the material or vice falls from the table.

Sufficient space should exist around the machine to prevent accidental contact with passers by.

Floor surfaces should be free of loose items and swarf and should not be slippery.

FLY PRESS

Competency

Staff using this machine must be experienced in its safe operation. This machine must not be used by pupils.

Controls

The fly handle and counter-weights should be removed when the machine is not in use.

Guarding and Use

The trapping zone between the tool and dies must be effectively guarded. Unless the height of the horizontal position of the fly handle is such that there is no danger of the counter-weights striking the operator, a circular guard should be provided. If there is a danger of an onlooker being struck by the handle at the rear of the press, a protective screen should be provided.

All guards must be in position, particularly in the trapping zone, before use. Presses must be securely mounted on the bench so as to resist the twisting effect of the fly handle. Fly handles should be periodically examined for cracks and other defects.

Substantial footwear must be worn and care exercised when lifting the counter-weights into position.

GRINDING-POLISHING MACHINES

Dual-purpose machines for grinding and polishing must not be used.

POLISHING MACHINE

Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Long hair, loose clothing can become entangled

· Work pieces, wires from brushes and particles from the polishing process can ejected

· Hot work pieces can cause burns

· Sharp edges can cause cuts

· Inadvertent starting of the machine can present a hazard

· Dust can be inhaled

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. The machine must be fitted with a knee or foot stop.

See also COSHH sheet 22 – Polishing Metals.

Guarding and Use

The pulley drive and gear must be guarded totally. A tool-operated locking device must be provided to all access covers. The spindle end and the threaded mandrel must be guarded. In the absence of a fixed sleeve guard provided with the machine, a loose sleeve-type guard should be used. The unprotected end of the spindle must also be covered.

Care should be exercised in holding the work and where to apply the work to the wheel. The wheel should revolve so that the top moves towards the operator and the work applied in the nearer lower quarter of the wheel. The work must not be gripped on the inside but held firmly on the outside. Full-stitched mops should be used where practicable. Wires, chains and linked pieces must not be polished on a revolving mop.

Eye protection conforming to BS EN 166 must be used. Loose clothing must be secured, long hair tied back and substantial footwear worn. Consideration should be given to providing local dust collection if the machine is to be used frequently each day.

Sufficient space should exist around the machine to prevent accidental contact with passers by.

Floor surfaces should be free of loose items and swarf and should not be slippery.

OFF-HAND GRINDING MACHINE AND ABRASIVE WHEELS
Competency
Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Bench or pedestal grinding machines must not be used by pupils.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Overspeeding, damaged or incorrectly mounted abrasive wheels can break while rotating and be violently ejected

· Contact with wheels can cause cuts

· Long hair, loose clothing can become entangled

· Work pieces can be ejected

· Fingers or work pieces can become jammed between the wheel and rest

· Hot work pieces can cause burns

· Inadvertent starting of the machine can present a hazard

· Dust can be inhaled

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts.

Controls
The machine must be provided with a power isolator either on or adjacent to the machine and controlled by a starter incorporating overload protection and no-volt release. The machine should be fitted with a knee or foot stop.

See also COSHH sheet 21 - Grinding, Tool and Surface.

Guarding and Use
The pulley drive and gear must be totally guarded. A tool-operated locking device must be provided to all access covers and guards. The transparent screens should be adjusted correctly and provide good vision. Tool rests must be properly adjusted and secured as close as practicable to the exposed part of the abrasive wheel, no more than 3mm. Except for the operating section, the rest of the abrasive wheel must be totally enclosed.

The wheel must be checked for cracks and be properly dressed. Grinding on the side of the wheel must always be avoided. The maximum permissible speed must be marked on each abrasive wheel and a notice specifying maximum spindle speed must be fixed to each machine.

Abrasive wheels must only be changed by teachers or technicians who have attended an approved training course on the mounting of abrasive wheels and who have been appointed by the premises to change wheels. The names of persons appointed should be posted in the workshop.  In the absence of such a person, wheels should be changed by an external competent person.

Eye protection conforming to BS EN 166 must be used. Loose clothing must be secured and long hair tied back.

Sufficient space should exist around the machine to prevent accidental contact with passers by.

Floor surfaces should be free of loose items and swarf and should not be slippery.

SHARP-EDGE MACHINE (HORIZONTAL GRINDER)

Competency

This machine must not be used by pupils.

Controls

The machine must be provided with a power isolator either on or adjacent to the machine and controlled by a starter incorporating overload protection and no-volt release.

Guarding and Use

The pulley drive and gear must be totally guarded. A tool operated locking device must be provided to all access covers and guards.

The abrasive wheel must only be mounted by a competent person (see Off-hand grinding machine). The maximum speed of the spindle must be displayed.

SURFACE GRINDING MACHINE
These machines are not recommended for normal school use.

MILLING MACHINES

Competency

Staff using or supervising the use of these machines must hold an NAAIDT certificate M5 or DATA certificate S6HS or equivalent.

Pupils should not use these machines unless they have undergone a course of instruction and are closely supervised by a qualified specialist teacher.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Contact with revolving cutters can present a hazard

· Long hair, loose clothing can become entangled

· Broken cutters, swarf, work pieces can be violently ejected

· Fingers can become trapped between parts under power

· Closing movement between table and fixed structures can result in body crushing

· Inadvertent starting of the machine can present a hazard

· Heavy objects can be dropped from table

· Sharp edges on cutters, work pieces and swarf can cause cuts

· Contact with cutting fluids, oils and greases can irritate skin

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts

· Manual handling of heavy equipment such as vices and index fixtures can present a hazard.

Controls

The machines must be provided with a power isolator either on or adjacent to the machine and be controlled by a starter incorporating overload protection and no-volt release. When an automatic power feed to the table is used, the wheel must disengage and not rotate with the feed screw. The control of the coolant pump must be independent of the power control to the cutter.

Guarding and Use

Horizontal and universal milling machines must have a guard which will enclose the cutter, arbor and table of the milling machine and a means of preventing access to the machine whilst it is moving. When the guard, which is hinged, is opened to gain access to the work etc., the power supply to the machine should be disconnected by an electrical interlock. A bolt between the two halves of the guard should be designed to delay the opening of the guard until the machine is at a standstill. The interlock mentioned above should not be used for routine stopping of the machine.

For vertical milling machines, where the risk of injury is much lower, it is acceptable to have a clear plastic screen. This should totally enclose the cutter.

The pulley drive and gear must be totally guarded. A tool-operated locking device must be provided to all access covers.

The dangers associated with these machines must not be underestimated. The machine must be checked by the teacher to ensure that the cutter and work are correctly mounted, the guard is in position and the correct speeds and feeds selected. The work must be securely held on the table by means of a heavily constructed machine vice, angle plates, etc. The work piece must be traversed well clear of the cutter before loading or unloading the machine. Swarf must only be removed using a brush with a straight handle when the machine is electrically isolated.

A space of at least 500mm should exist between the machine table at the extreme ends of its travel and any fixed object.

Eye protection conforming to BS EN 166 must be used. Loose clothing must be secured and long hair tied back.

Sufficient space should exist around the machine to prevent accidental contact with passers by.

Floor surfaces should be free of loose items and swarf and should not be slippery.

Manual handling tasks associated with moving heavy work, vices and indexing heads etc., can be beyond the physical abilities of some persons. An assessment should be made and appropriate procedures developed.

Metal working fluids should be mixed and changed in accordance with supplier's instructions. Contact with skin should be kept to a minimum. Barrier cream is recommended for staff and hands should be thoroughly washed after use.

SHAPING MACHINE
Competency
Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Controls
The machine must be provided with a power isolator either on or adjacent to the machine and controlled by a starter incorporating overload protection and no-volt release.

Guarding and Use
The pulley drive and gear must be totally guarded. A tool-operated locking device must be provided to all access covers and guards. The ram of the machine must be fully guarded for the full extent of the operating movement.

The work piece must be securely fastened to the table. Where a vice is used there should be sufficient surface of the work piece in contact with the vice and the front part of the vice jaws should be positioned so as to resist the thrust of the tool. Before the machine is started the ram driving clamp must be securely tightened. The clapper box must move freely. No attempts should be made to make any adjustment whilst the ram is in motion. Pupils should be warned to keep their heads clear of the vice or the work piece whilst the ram is moving. The machine must be checked by the teacher to ensure that the tool and work are correctly mounted, the guards in position and the correct stroke and speed selected.

Eye protection conforming to BS EN 166 must be used. Loose clothing must be secured, long hair tied back and substantial footwear worn.

POWER HACKSAW
Competency
Staff using this machine must be experienced in its safe operation. Pupils must not use this machine.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Long hair, loose clothing can become entangled

· Closing movements between parts under power feed can result in trapping

· Forward motion of the saw arm can result in trapping or cuts

· The bar stock projecting from vice can present a tripping hazard

· Sharp edges on cutters, work pieces and swarf can cause cuts

· Contact with cutting fluids, oils and greases can irritate skin

· Inadvertent starting of the machine can present a hazard

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts

· Manual handling of bar stock can present a hazard.

Controls
The machine must be provided with a power isolator either on or adjacent to the machine and controlled by a starter incorporating overload protection and no-volt release. The auto-knock-off switch must be used at all times and regularly checked to ensure that it is in good order. The hydraulic dash pot must be in good working order.

Guarding and Use
The pulley drive and gear must be totally guarded. A tool-operated locking device must be provided to all access covers and guards.

The work must be securely held in the vice and adequately supported on both sides of the cut if necessary. The saw must not be manually assisted to increase the rate of cutting. Care should be taken to ensure the coolant is contained within the machine base and does not spill over onto the floor. Substantial footwear must be worn and loose clothing must be secured.

There should be sufficient clearance, at least 500mm between the saw arm at the extreme ends of its travel and any fixed object.

Sufficient space should exist around the machine to prevent accidental contact with passers by.

Floor surfaces should be free of loose items and swarf and should not be slippery.

Manual handling tasks associated with moving bar stock can be beyond the physical abilities of some persons. An assessment should be made and appropriate procedures developed.

Metal working fluids should be mixed and changed in accordance with supplier's instructions. Contact with skin should be kept to a minimum. Barrier cream is recommended for staff and hands should be thoroughly washed after use.

GUILLOTINES AND HAND-OPERATED BENCH SHEARS
Competency

Staff using this machine must be experienced in its safe use. Pupils should not use this equipment unless they have undergone a specific course of instruction and are supervised by a teacher experienced in its use.

Hazards

All staff and pupils should be made aware of the following hazards whilst using this equipment:

· Closing movements between shearing surfaces and other parts can result in trapping and serious injury

· Sharp edges on cutters, work pieces can cause cuts

· Lack of space around machine can lead to operator being pushed by passers by

· Slippery floor surfaces can lead to slips resulting in contact with moving parts

· Manual handling of sheet materials and operating levers or treadles can present a hazard.

Guarding and Use

Bench shears must be securely fastened to a bench or purpose designed stand. When not in use these machines must be locked by, for example, a stout pin through the hole in the blades and kept in place by a padlock.

Guards must be provided on machines with a work table in order to prevent access to shearing points from all positions.

Sufficient space should exist around the machine to prevent accidental contact with passers by.

Floor surfaces should be free of loose items, swarf and should not be slippery.

Shearing edges should be maintained in good condition, should be distortion free and correctly adjusted.

Manual handling tasks associated with sheet handling should be assessed and appropriate procedures put in place.

Sheet material should be properly supported during cutting and industrial type gloves should be worn to protect the hands.

Only material within the capacity of the machine should be cut, this minimises physical effort and prevents the machine from being damaged.

Notchers or Nibblers

This type of guillotine works by removing a slice of material (kerf) allowing the cut to be achieved without distortion. Since the kerf is cropped off at each stroke, the machine can produce notches of rectangular and other shapes in both metals and plastics.

Notchers are much safer than bench shears and it is strongly recommended that bench shears are replaced at the earliest opportunity.

APPENDIX 4 

PLASTICS

INTRODUCTION

This APPENDIX is concerned with the hazards and risks associated with working with equipment required in plastics. It contains details of the hazards and the protective measures which will be necessary to control risk to staff and pupils whilst participating in this area of activity.
It should be read in conjunction with the main part of this Code and Section 3 relating to COSHH.

HOT WIRE CUTTER

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Fumes can be inhaled

· Contact with the hot wire cutter and skin can cause burns.

Controls

Portable hot wire cutters should be powered via a socket outlet protected by a residual current device (RCD). Testing of the correct operation of the RCD should take place regularly.

Electrical supply to the cutting wire/s should not exceed 25 volts and should be supplied from a separated extra-low voltage (SELV) source. The voltage should be adjustable to a level that does not produce fumes at typical cutting speeds.

The cutter should only be used for expanded polystyrene and should be constructed to operate at an even temperature below red heat and at the lowest temperature at which free cutting can be affected.

If possible a foot operated switch or pressure pad should be provided to control the power to the cutting wire.

Rigid modelling foam (i.e. Styrofoam or rigid polyurethane) should not be cut by hot wire.

Cutting expanded polystyrene by means of a hot wire generates styrene fumes. This process should be carried out only in well ventilated conditions – see COSHH sheet 32 – Polystyrene – Hot Wire Cutting.
INJECTION MOULDING MACHINE

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Hot or molten plastics discharges can cause burns

· Fumes can be inhaled

· The machine can become unstable and cause injuries

· Absorption of moisture by hygroscopic material (e.g. nylon) can present a risk of explosive discharges.

Controls

The equipment should be provided with a means of isolation, preferable a switch-disconnector either on or adjacent to the equipment.

The machine should be fitted with safety guards around the nozzle area to provide all-round protection from a possible blow-out of hot material.

Split moulds tend to be forced apart by the pressure of injection and therefore clamping facilities should be provided for all moulds when in use; interlocking guards should be provided where moulds are closed by any form of power driven system.

Certain plastics materials, in particular nylon, absorb moisture and should be stored in airtight drums to minimise moisture absorption. Such materials should be dried in accordance with the manufacturer's instruction immediately before use; otherwise any steam produced by absorbed moisture may cause hot material to be ejected from the machine.

The operator should wear heat-resistant gauntlet gloves as protection against molten plastics that may stick to the skin on contact and will be difficult to remove and can cause serious burns. Eye protection should also be worn by operator

VACUUM FORMING MACHINE

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Fumes can be inhaled

· Overheated plastics can cause burns or a fire

· The pressure tank can fail and cause injury.

Controls

The equipment should be provided with a means of isolation, preferable a switch-disconnector either on or adjacent to the equipment.

Portable machines should be powered via a socket outlet protected by a residual current device (RCD). Testing of correct operation of the RCD should take place regularly.

Overheating can produce harmful fumes that may be poisonous. Therefore care should always be taken when controlling the heater elements not to overheat the plastics sheet being formed. A timer with an audible warning should be fitted to prevent overheating.

Machines should not be left unattended when plastics are being heated

The heater unit should be protected to reduce risk of contact.

See also COSHH sheet 33 – Vacuum Forming.

STRIP HEATER

Hazards

All staff and pupils should be made aware of the following hazards whilst using this machine:

· Fumes can be inhaled

· Hot plastics or surfaces can cause burns. Unstable equipment or work pieces can cause injury

· Strip heaters present a risk of electric shock.

Controls

Fixed strip heaters should be provided with a means of isolation, preferable a switch-disconnector either on or adjacent to the equipment.

Portable strip heaters should be powered via a socket outlet protected by a residual current device (RCD). Correct operation of the RCD should take place regularly.

The heating element should be shielded and fitted with a thermostatic control and an overheat cut-out.

The heater unit should be protected to reduce risk of contact.

OVENS

Hazards

All staff and pupils should be made aware of the following hazards whilst using this equipment:

· Fumes can be inhaled

· Contact with hot surfaces can cause burns.

Controls

The equipment should be provided with a means of isolation, preferable a switch-disconnector either on or adjacent to the equipment.

Only electric ovens that are thermostatically controlled should be used for the heating of plastics materials. The temperature controller should include a maximum heat limit facility set to 2500 c to 3000 c. The temperature controller should prevent excessive overheating when starting from cold. These ovens should not be used for the preparation of food.

The oven chamber should be kept clean at all times.

The operator should wear heat-resistant gauntlet gloves as protection against heat-softened or molten plastics that may stick to the skin on contact and will be difficult to remove and can cause dangerous burns.

MOULDING TRIMMING MACHINES

Hazards

All staff and pupils should be made aware of the following hazards whilst using this equipment:

· Cutting blades or discs and the drive mechanism can cause injuries 

· Unstable equipment or work pieces can cause injuries

· Trimmed material can cause injuries.

Controls

The equipment should be provided with a means of isolation, preferable a switch-disconnector either on or adjacent to the equipment.

Drive mechanisms should be provided with a fixed guard that requires a tool to remove.  Interlocked guards and cutter guards should be provided where practical. Adjustable fences or guides should be provided if there is a risk of ‘snatching’.

Hands must be kept well away from the blade when holding and moving material.

It is essential to keep the work flat on the machine bed and to ensure the cutter is set at the correct height for the thickness of material being cut.

Appropriate hand and eye protection should be worn.

GLUE GUNS

Select a suitable glue gun. A number of glue guns on the market fail checks for 

electrical safety. Failures include double ‘insulated’ glue guns without the appropriate double insulation symbol; earthed glue guns failing the earth bond test; and glue guns with inappropriate cable. The cable should preferably be made of suitable heat resistant material.  Ensure the correct fuse is fitted to the plug. 

Consider whether low temperature glue guns would be appropriate. They operate at just over 100°C rather than just over 200°C for normal glue guns. However, the glue is apparently less effective and not suitable for all applications.

Read the manufacturer's instructions before use and ensure all staff are aware of these instructions. Ensure pupils are properly instructed before they are allowed to use glue guns. 

Before each use, visually check the glue gun for any defects; check the cable for damage; make sure the plug is properly connected and in good condition.

Set aside an area with sufficient space where the glue gun can be used. Ensure there are no trailing cables.

Even if all reasonable precautions are taken it is still possible for pupils to receive burns. This could be from the hot glue gun itself or from hot glue. Burns from hot glue can be more serious because the glue remains in contact with the skin and pupils could make matters worse by trying to remove it and burning their hands. In the event of a burn, immerse the area in cold water for several minutes. It is easy to underestimate the time which hot glue can retain heat, so it is important to prolong the treatment with water.

Proprietary stands are available for glue guns and should be used to hold the gun between usages.

It is recommended that a container of water is kept in the vicinity of the glue gun so that any burns can immediately be immersed in water. In placing the container of water, account will of course have to be taken of the dangers of operating electrical equipment in the vicinity of water. The container must be placed so that when the glue gun is plugged into the socket it cannot reach the container.

MACHINING/WORKING WITH PLASTICS

APPENDICES 1 and 3 must be consulted regarding the safe use of machinery for cutting and abrading plastics. The following additional precautions are necessary when machining with plastic:-

Bandsaw

The material should be fed slowly to minimise heating and it may be necessary to change the blade to a more suitable type for cutting plastics (i.e. one with fine teeth). Particular care should be taken to ensure that Styrofoam and polyurethene does not degrade or melt as this can give rise to hazardous fumes.
Drilling and Milling

A slow speed should be normally used so as not to increase the temperature unduly.  Soluble oil can be used as a coolant. Work should be clamped down to lessen the risk of shattering.

Hegner/Table Top Fretsaw

Use a specialist plastics blade (designed to reduce the heating effect when cutting). Acrylics benefit from a layer of adhesive tape (e.g. Sellotape) along the cutting edge which acts as a lubricant.

Disc Sander

Avoid overheating the plastic when abrading as molten plastic may clog the abrasive surface.

Circular Saw

Use a suitable blade (e.g. tungsten tip - correctly ground). If in doubt check with the manufacturer.

Turning

Some grades of nylon chip rather than cut if the wrong speed is selected.

Handling Acrylic Sheet

Care must be taken to avoid acrylic sheet fragmenting. Break by scoring or cutting.

APPENDIX 5 

CONTROL TECHNOLOGY

INTRODUCTION

This APPENDIX is concerned with the hazards and risks associated with control technology. It contains details of the protective measures which will be necessary to control risk to staff and pupils whilst participating in this area of activity.
It should be read in conjunction with the main part of this Code and Section3 relating to COSHH.

ELECTRONICS

Projects involving the direct use of mains electricity must not be carried out. Proprietary power supplies with transformers that reduce the voltage to a suitable level should be used.

All portable electrical equipment should be inspected and (where appropriate) tested in accordance with the LA Electrical Safety Guidance and Procedures.

Batteries
Disposable zinc-carbon or zinc-chloride batteries are recommended for elementary electrical work by pupils. Rechargeable batteries are likely to become hot if short circuited and should only be used under the supervision of the teacher and in situations where there is a need to supply relatively large current over a prolonged period of time (e.g. for supplying motors or lamps).

Alkaline batteries may also become hot if short circuited.

Rechargeable batteries must not be mixed with, or used in conjunction with, other types of battery. Recharging should be carried out by, or under the supervision of, a member of staff.

Store batteries so that they cannot be short circuited.  Keep clear of conductors such as nails and wire wool.

Soldering

There is a risk of the leads to soldering irons being melted. Cables should be protected by flexible sleeves and their physical condition should be carefully checked before and after use. Equipment with damaged cables must be taken out of use. When the cables of soldering irons require rewiring/replacing, silicone cable which is heat resistant should be used. Soldering irons should be provided with a stand to support them when not in use. Damp sponges should be provided to clean the tip.

When new soldering irons are required it is recommended that those which operate at 50 volt AC or less are purchased.

See also COSHH sheet 17 – Soft Soldering: Fumes and Fluxes.

Ultraviolet (UV) Light Boxes

Short wavelength UV light sources (UV-B) can be dangerous to the eyes and should not be used for PCB fabrication. These lamps have small bulbs with silica envelopes. Although long wavelength (UV-A) light does not cause long-term damage to the eyes, it can cause headaches. Long wavelength light sources have dark glass envelopes or an external filter which may be clear glass 5-6 mm thick. Both long and short wavelength light can initiate skin cancer. However, the risk is minimal with short exposure.

UV light boxes designed for PCB fabrication use longwave UV light. There is, however, a small risk from short wavelength UV light emissions. They should not, therefore, be operated unless the lid is closed.

Developing/Etching Tanks

Etching tanks should be securely mounted and positioned at a comfortable height for access.

Care should be taken when used in close proximity to water and care should also be taken not to damage the silicon heating element in the tanks.

When not in use it is recommended that the tank should be emptied and the etchant stored in a suitable container.

When new tanks are required it is recommended that those with a float control and thermostat are purchased.

See also COSHH sheet 10 – Electricity and Electronics Work.

PNEUMATICS

Air under high compression constitutes a potential hazard. The following points are important:

· Air hoses should be inspected frequently for wear, damage or faulty couplings

· When air hoses under pressure are disconnected at one end they can snake dangerously

· Teachers should ensure pneumatic equipment is used safely and appropriately, and be aware of the dangers of pupils engaging in 'horse play'. Very serious bodily damage can occur if an open air pipe is directed into an ear, eye mouth etc. There is also a risk of embolism if high pressure is directed at the skin. It is advisable to operate pneumatic equipment at the lowest pressure commensurate with working efficiency

· The use of fixed pressure relief valves on compressors is preferable to the use of adjustable safety valves. The former cannot be screwed down accidentally or deliberately and therefore safe working pressures cannot be exceeded.

· Mechanisms operated by compressed air, such as cylinder-operated rams, can trap or crush fingers and other parts of the body. The air supply should be disconnected whilst adjustments are being made or when decisions are made about the need for guards

· Home-made pneumatic components and air receivers must not be used

· Compressed oxygen cylinders must never be connected to a pneumatic system

· Air receivers require special care. Regular cleaning is essential. Drainage plugs must be placed at the lowest point of the receiver which should be drained daily when in use. The strictest attention should be given to the manufacturer's recommendations for installation, use and maintenance.

The Pressure Systems Safety Regulations 2000 require that pressure vessels are inspected and tested every fourteen months by a competent person in accordance with a written scheme of examination, e.g. CLEAPSS Guide L214 (parts a to d) Examining Autoclaves, Pressure Cookers and Model Steam Engines. Inspections can be carried out by school staff or, alternatively, by Council Insurers.

APPENDIX 6 

MOTOR VEHICLE WORK
INTRODUCTION

This APPENDIX is concerned with the hazards and risks associated with motor vehicle work, machinery and equipment. It contains details of the protective measures which will be necessary to control risk to staff and pupils whilst participating in this area of activity.
It should be read in conjunction with the main part of this Code and Section 3  relating to COSHH.

Hazards

All staff and pupils should be made aware of the following hazards whilst participating in this area of activity:
· Moving vehicles can crush or run over persons

· Vehicles or components falling or collapsing from support or lifting equipment can cause crushing or trapping

· Moving parts can entangle or trap

· Inadvertent moving of vehicles and starting of engines can present a hazard

· Petrol vapours can cause fires or explode

· Exhaust fumes can be inhaled

· Inspection pits can present a falling hazard

· High tension ignition equipment can present an electric shock hazard

· Batteries give off explosive hydrogen during and after charging

· Arcing caused by making and breaking a circuit at battery terminals can cause batteries to explode

· Short circuiting battery terminals or other connections can cause burns or ignition of flammable gases and vapours

· Spilt oil/fluids and untidy work areas can cause slips and falls

· Dust from brake and clutch linings (which contain asbestos) can be inhaled

· Hot exhaust system surfaces and brake discs/drums can cause burns

· Hot cooling systems, engine oil and transmission and power steering fluids can cause scalding and burns

· Used engine/transmission oils and hydraulic fluids can irritate skin

· Hydrofluoric acid from burnt or overheated synthetic rubber oil seals, O rings and fuel pipes can cause burns

· Unintentional operation of air bags can present a hazard

· Fuel from high-pressure diesel/petrol injection systems can spray into eyes and penetrate skin

· Manual handling of heavy components, materials and tools can present a hazard.

Controls

General

Persons supervising such activities should competent and properly qualified before moving or road testing vehicles.

Vehicle ignition keys should be kept in a secure area.

Care should be taken when reversing vehicles in tight areas.

Work areas should be kept tidy to minimise risk of slips, trips or falls. Equipment should be appropriately stored. Spillages should be cleaned up immediately. Trailing cables should be avoided.

Engines should not be run indoors unless the vehicle exhaust is clear of the building or is vented via an extraction pipe to outside.

Long hair and loose clothing should be secured. Dangling jewellery should be removed. Suitable overalls should be worn. Protective headgear should be worn whilst working under vehicles on hoists.

Contact with used engine/transmission oils and hydraulic fluids should be minimised by the work system and the use of suitable gloves. Washing facilities, suitable hand cleansers and barrier cream should be available.

Care should be exercised whilst engines are running to ensure fingers, clothing, hair, rags etc., do not come into contact with moving parts.

Manual handling tasks associated with moving heavy equipment can be beyond the physical abilities of some persons. An assessment should be made and appropriate procedures developed.

High-tension ignition voltages are a significant risk. Work should not be carried out on or near to ignition systems while the engine is running.

Take care with fuel injectors to avoid spraying of fluids.

Protective gloves should be worn if working on burnt or overheated synthetic rubber components. These can be recognised as charred and sticky and contain hydrofluoric acid which is highly corrosive and difficult to remove from skin.

Take care whilst removing radiator or expansion tank caps. They should not be removed while the engine is hot.

Take care to avoid contact with hot engine oil, exhausts and brake discs or drums.

See also COSHH sheet 27 – Exhaust Fumes.
Batteries and Chargers

Battery charging areas must be properly ventilated.

To avoid arcing near to battery terminals use the following procedure:

· Jump leads should be connected in sequence recommended by the manufacturer

· Battery chargers should be switched off before connecting terminals

· Metal objects should be prevented from falling across battery terminals

· The earth terminal should be disconnected in accordance with the manufacturer's instructions to prevent tools arcing

· Rings and metal wrist jewellery should be removed before work.

See also COSHH sheet 24 - Batteries – Electrolyte and Fumes.

Demonstration Engines and Ancillary Equipment

Static displays should be securely supported to prevent falling and any moving parts that could trap fingers should be guarded or locked to prevent unauthorised movement.

Keys to locking devices and engine ignition keys should be secured.

See also COSHH sheet 25 – Demonstration Engines.

Petrol Tanks

Repairs to petrol tanks should only be carried out by specialists. Hot work should not be attempted on or near to a petrol tank.

All work on fuel systems should be carried out in a properly ventilated area (preferably outdoors).

Petrol siphoning should be carried out using a siphon pump (not by mouth). Petrol should be drained into suitable containers.

Sources of ignition should be excluded from areas in which petrol vapours can be present.

Handlamps can ignite petrol vapours if the bulb breaks.  

No more than 5 litres of petrol should be kept on the premises. Petrol should be kept in a flameproof container appropriately designed for this purpose.

See also COSHH sheet 26 - Engine Fuels, Engine Oils.

Brake and Clutch Linings

Old vehicles may have brake and clutch linings containing asbestos. It is essential that if old vehicles are used for demonstration or exercises, linings are removed prior to pupils starting work on the vehicle. See COSHH sheet 23 – Motor Vehicle Work: Asbestos.

Vehicle Hoists

Manufacturer's instructions must be complied with. The weight distribution of the vehicle and the effects on the weight distribution of removal of components should be continuously assessed.

Hoists should be marked with the safe working load and this must never be exceeded.

Only competent employees should operate hoists. Do not ride on or use hoists as work platforms.

The operating switch for raising and lowering should be sprung so that movement stops when the switch is released.

Hoists should be included in the regular planned maintenance programme. This should include annual inspections, normally by an Insurance Inspector.

Jacks and Axle Stands

A competent person should inspect axle stands and jacks annually. Insurance Inspectors normally do this.

All axle stands and jacks should be marked with the safe working load which should never be exceeded.

Trolley, bottle and screw jacks should only be used to raise the vehicle. Axle stands or other suitable supports should be positioned prior to carrying out work under a vehicle.

Jacks and axle stands should only be used on level, undamaged surfaces.

Inspection Pits

Inspection pits must not be used in schools.

APPENDIX 7
 FOOD AND TEXTILES

INTRODUCTION

This APPENDIX is concerned with the hazards and risks associated with food technology and textiles. It contains details of the protective measures which will be necessary to control risk to staff and pupils whilst participating in these areas of activity.
SAFE USE OF MACHINERY AND EQUIPMENT
Staff should ensure they are familiar with the safe use of machinery and equipment under their control and that pupils are instructed on the hazards, care and maintenance of all machines. Information on the safe use of equipment (e.g. manufacturer's instruction manuals) should be readily available.

Machinery and equipment must be disconnected from the electrical supply before attempting any cleaning or dismantling operation.

Machinery should be maintained in a safe condition in accordance with manufacturer's instructions. Portable electrical equipment should be included in routine inspection and testing as required by the LA’s guidance.  All members of staff should visually inspect such equipment before use for obvious signs of defect.

Gas appliances (e.g. cookers) should be inspected annually by a competent person who is a member of an organisation registered with CORGI (Council for Registered Gas Installers). Electric cookers should also be checked annually by a competent electrician.

Equipment should be switched off at the mains when not in use. Switches on equipment should be in the 'off' position before connecting to the electrical supply. A good installation would incorporate a mains-isolating switch, preferably situated near an exit. While it is not a legal requirement, a sensitive residual current device (often referred to as an earth-leakage circuit-breaker or ELCB) should be used to provide back-up protection. ELCBs are relatively inexpensive and worth fitting.

Detachable leads should be plugged into equipment before being connected to the mains supply. Electrical equipment should not be sited too close to sinks but, as in a domestic kitchen, it is often impossible to achieve real separation. Plug in two or three way adaptors should not be used; instead, additional outlets should be installed. Extension leads should be avoided.

Trailing leads should be kept as short as practicable and should not run where they are likely to be damaged, become wet or become a trip hazard.

All appliances, if designed for the domestic market, must now be sold already fitted with a plug conforming to British Standard BS 1363 or BS 1363(A) (for a stronger plug) and have sleeved pins. It is still necessary for users to replace damaged plugs and new ones should similarly conform; be suspicious of cheap plugs available from market stalls etc.

'Household' appliances should comply with the relevant British or European Standards (e.g. BS 3456, BS EN 60335).

FOOD SAFETY

Freezers

Regular defrosting should be carried out to ensure efficient working. A temperature gauge or thermometer should be used to monitor the temperature of the freezer. For long term storage food should be kept at -18°C or below. Good freezer management should be practised and taught to minimise the risk of contamination. The manufacturer's instructions should be followed in relation to food storage times.

Fridges and Chiller Cabinets
Fridges and chiller cabinets should be kept clean and free from the build up of ice. A temperature gauge or thermometer should be used to monitor the temperature of the fridge daily. The temperature in the centre of the fridge should be between 1°C and 4°C.  (There will be a 2-3°C temperature variation between the top and bottom of the refrigerator.) Good fridge management should be practised and taught to minimise the risk of food contamination. Fridges and chiller cabinets should be cleaned on a regular basis (i.e. once every 2 weeks) to minimise culture growth.

Deep Fat Frying

If it is felt necessary to carry out deep fat frying, it should not be carried out by any pupils below Year 10 and close supervision is essential. Small thermostatically controlled electric deep fat fryers should be used if available.

Ensure that:

· Fryers are not overfilled

· Handles are safely positioned

· Electric leads to deep fat fryers are kept as short as practicable and positioned safely (extension leads should not be used)

· Fryers are not left unattended when being heated

· Water does not come into contact with hot oil or fat (food should be dried before cooking in hot oil or fat)

· Fat is cooled before straining or pouring into plastic containers

· Oven gloves or cloths should be used when handling hot foods.

Microwave Ovens

It is important that pupils are taught to follow the manufacturer's instructions in relation to the use of microwave ovens. In particular it should be ensured that:

· Air vents are not blocked or obstructed

· Only containers and films which are known to be suitable for use in a microwave oven are used. The following should not be used: containers made from soft, pliable plastic; items made from melamine; all metal containers and pottery with a metallic (gilded) rim; aluminium foil; wooden or wicker containers; coloured paper products.

· The microwave oven is kept clean. In particular the build up of debris around the door seal should be avoided as this can lead to leaks

· Care is taken to avoid burns and scalds, e.g. by using oven gloves, removing lids and film away from the face and carefully testing the temperature of food and drink; certain foods and drinks can become extremely hot in a microwave oven. A cold spoon or thermometer put into a cup of hot liquid can make it erupt, which could lead to scalding

· Harmful bacteria is destroyed by thoroughly cooking the food throughout (e.g. by stirring and turning the food during the cooking process)

· Microwave film is not used in direct contact with food during cooking and defrosting

· Food is not cooked in sealed containers and film is pierced (unless there are specific manufacturers instructions to the contrary)

· The oven is not used if the door does not close properly or if the oven does not switch off when the door opens

· The oven is not switched on when empty.

Microwave ovens should be regularly checked to ensure:

· The doors close properly and are not misaligned or warped

· The hinges and door latches are not broken or loose

· The door seals and seal surfaces are not damaged and there is not a build up of debris on door seals

· There are no dents or damage to the inner walls and door.

Provided these checks are carried out the risk from leakage of radiation is minimal. The Health and Safety Executive (HSE) has advised that it is not necessary to regularly test microwave ovens for radiation leaks.

Pressure Cookers

If pressure cookers are not used properly or are poorly maintained there is a risk that 

an explosion may occur or steam under pressure may be suddenly released causing physical injury or scalding.

Pressure cookers should be cleaned thoroughly after use, paying particular attention to the weight support, gasket and safety valve.

Pressure cookers should be inspected annually using a written scheme of examination, e.g. CLEAPSS Guide L214 (parts a to d) Examining Autoclaves, Pressure Cookers and Model Steam Engines. Inspections can be carried out by school staff or, alternatively, by Council Insurers.

An annual safety check will normally be sufficient, unless the items are in very frequent use, e.g. every few weeks, in which case it may be appropriate to make a formal examination more often.

Electric Mixers/Food Processors/Liquidisers

Spoons, scrapers etc. should not be introduced to the mixing bowl while the mixer is in motion. Food should not be pushed down the tube of a food processor with the fingers.

Long hair and loose clothing, jewellery should be kept clear of rotating parts.

Food processors and liquidisers should be:

· Correctly assembled with lids securely in place before being switched on

· Sited to ensure the safe pouring of liquids into the goblet 

· Not overfilled

· Dismantled and the separate parts thoroughly cleaned after use. Particular care should be taken with sharp blades.
Dishwashers

Care should be taken when stacking dishwashers and it should be ensured that the water jet blades can move freely before starting the cycle. The dishwasher should not be opened during its cycle and items should be allowed to cool before removing. Care should be taken when emptying the dishwasher in case there is any broken crockery or glasses.

Many dishwasher powders and liquids are corrosive. They should be handled carefully, according to manufacturer's instructions.  In particular care should be taken to avoid splashes in the eyes or dust in the eyes or respiratory tract. Formulations that are classified as irritant should be used in preference to more corrosive brands.

Small Equipment

The safe use and storage of utensils should be taught to all pupils.

Wooden equipment, especially chopping boards, should not be used for work with food.

Chipped or cracked china and glass should be disposed of together with saucepan lids without knobs.

Broken items should be wrapped and labelled clearly before disposal.

Knives and scissors need to be kept sharp. Pupils should be taught to use the correct knife for the task and not to cut towards the body. They should be stored safely when not in use. They should not be left on work surfaces or in washing up water.

Protective Equipment/Clothing and Footwear

All persons involved in workroom activities must ensure that, prior to the activity commencing, loose clothing, ties, long hair etc. are adequately secured, clean protective clothing (e.g. aprons) is worn where appropriate and rings, watches and loose jewellery are removed. Nail varnish should not be worn during food preparation.

Staff and pupils should wear sensible shoes with low heels. The wearing of open-toed sandals should be discouraged. The wearing of unsuitable shoes may cause pupils to be excluded from carrying out specific activities.

Woollen cardigans, blazers and sweaters should be removed during practical activities.

Dry oven gloves should be provided for handling hot pans etc.  Damaged oven gloves should not be used.

FOOD HYGIENE 

The Food Hygiene (England) Regulations 2006 apply to circumstances where food is produced for sale or supply. They do not apply where food is produced for private consumption, as is normally the case for Food Technology. However, they will apply to food technology rooms used to produce food for profit, fund raising or as refreshments at meetings.

The principal requirement of the regulations is the need to identify and control food hazards.  In particular it is necessary to:

· Make sure the food is supplied or sold in a hygienic way

· Identify food hazards

· Know which steps are critical for food safety

· Ensure safety controls are in place, maintained and reviewed.

Although the Regulations will not apply to most food technology activities, the basic principles identifying and controlling food safety risks, based on good hygiene principles, should be practised whenever food is handled.

Staff Training

Staff involved n teaching any aspect of food handling must be suitably competent. 

The Chartered Institute of Environmental Health (CIEH) Foundation Certificate in Food Hygiene (formerly the Basic Food Hygiene Certificate) has been superseded, with effect from 31st March 2007, by Level 2 Awards in Food Safety. These awards are now the recommended qualifications for all food handlers. Staff who hold a Foundation Certificate in Food Hygiene taken in the last three years do not need to retake the examination (providing they demonstrate good food handling knowledge).

Go to the CIEH’s course finder database to find a local training provider.

Food Hazard Analysis

The process of Food Hazard Analysis described below will ensure compliance with the law.  It should also be applied, as far as reasonably practicable, to any circumstance where food is handled or prepared. Many of the control measures required are detailed in this Code of Practice or other recommended publications.
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Purchase and Selection

· Purchase only from reputable shops with good hygiene standards

· Avoid selecting food in damaged packaging

· Check 'use by' dates.

Storage

· Use of fridge/freezers, temperature controls, use by dates

· Separate cooked and uncooked foods

· Dry stores should be well ventilated and free from pests

· Stock rotation

· If pupils bring in food for food technology work, there should be proper storage arrangements available, ideally both before and after the lesson. This problem can be avoided if the school supplies the materials from a central stock.

Preparation

· Ensure high levels of Personal hygiene

· Ensure food preparation area is clean

· Check condition of food before use

· Ensure cooked food is not contaminated through contact with raw food (e.g. via unclean work surfaces or food containers) or kitchen cleaning cloths

Cooking

· Ensure food is adequately cooked

· Only reheat cooked food once. Food should be reheated to above 75°C

Storage after Cooking

· Where food will not be eaten immediately it should be covered to prevent contamination and cooled quickly (e.g. by placing in shallow trays). Perishable food should be refrigerated or frozen following recommended good practice. Where there may be difficulty refrigerating a large quantity of pupils’ food the work should be planned so that 'high risk' foods are cooked late in the school day, eaten immediately or avoided. Alternatively, it may be possible to use cool boxes/bags.

Serve Hot

· Where food is to be served hot, it should be eaten as soon as practicable after preparation. If food must be kept hot between cooking and consumption, it should be kept at a temperature greater than 63°C.

Washing/Clearing up

· Ensure equipment, utensils and work surfaces are thoroughly cleared/cleaned

· Waste food should be wrapped before disposal. Bins should be emptied daily.

Transporting, Storing and Eating at Home

· Pupils should be advised to use suitable clean, airtight containers for transport. They should be given instructions on mode and length of storage and reheating of food which is taken home.

Personal Hygiene

Any person suffering from an infectious condition or wound likely to affect the preparation of food should not be allowed to participate in the activity.  This may include the following:

· Boils, infected wounds or skin infections

· Cuts on the hands and arms

· Discharge from ears or eyes

· Diarrhoea

· Sickness

· Severe cold or sore throat

· Suspected food poisoning.

Small cuts and abrasions must be covered with blue waterproof adhesive dressing when preparing food.

Hands must be washed and scrubbed under the fingernails:

· Immediately before starting work with food

· After handling food

· After visiting the lavatory

· After sneezing or touching the nose or mouth

· After using a handkerchief

· After handling waste food or refuse

· After eating

· In between handling raw and cooked foods.

Cleanliness of Environment

Kitchen equipment and surfaces should be kept clean. Work surfaces should be cleaned prior to any food preparation. Bins should be fitted with a lid which should preferably be foot operated. They should be cleaned daily and lined with a plastic bin liner. Dish cloths, tea towels and oven gloves should be laundered regularly. It is recommended that disposable cloths are used to avoid cross contamination. The classroom should be checked at the end of each period of use to ensure it is in a hygienic condition.

Personal belongings (coats and bags) should be stored outside the activity area. Pupils should be instructed not to sit on work surfaces.

It is important that food technology areas are kept in a clean and hygienic state through regular cleaning. It is a matter for the school to decide cleaning frequencies in consultation with cleaning contractors. It should be noted that the washing down of high level paintwork, ledges, fittings etc. is not normally part of the standard cleaning contract, but can be negotiated separately. It is recommended that this is carried out twice a year.

Rooms used for both Food and Textiles work

Where there is mixed use of rooms for both food and textiles work, it is particularly important to ensure that the textiles work area is cleaned up after use if it is to be used next for a Food Technology lesson.

Food Tasting and Eating: ‘At Risk Groups’

‘At risk’ groups should avoid some foods altogether or eat them with caution. Certain groups are more susceptible to the effects of food poisoning than others. These include: 

· children under 2 years old

· pregnant women

· elderly people

· people taking drugs which suppress the body’s natural ability to fight infection

· people  on extensive treatment with antibiotics or receiving chemotherapy

· people with reduced immunity, e.g. people with AIDS, alcoholics, drug users, diabetics, transplant patients, those who are already ill or convalescent and those with known allergies.

	Foods that ‘at risk’ groups should avoid
	Foods that are safe for ‘at risk’ groups

	Foods potentially contaminated with Listeria cytogenes, e.g. raw, unpasteurised milk and its products, soft cheese such as Brie, Camembert or blue-veined types, and soft-whip ice-cream from vendors’ machines.
	Pasteurised, sterilised or UHT milk; hard cheese, e.g. Cheshire, Cheddar  and Lancashire; processed soft cheese, including cream cheese and cheese spreads, fromage frais, fetta, cottage cheese; yogurt; block ice-cream.



	Pate: meat, fish or vegetables (unless in a jar or can), particularly from a delicatessen.
	Jars or cans of pate but stored in fridge and consumed within 2 days of opening.



	Raw or undercooked meat; pre-cooked or ready-roasted poultry.
	Fermented and dehydrated meat products, e.g. salami.



	Raw eggs or dishes prepared with raw, unpasteurised eggs, e.g. mayonnaise, egg custard, egg nog, Hollandaise sauce, soufflés, mousses, Royal icing; lightly-cooked eggs or dishes made from eggs cooked in this way.


	Commercially-prepared egg dishes using pasteurised eggs; UHT, frozen or dried eggs and their products; well-cooked egg dishes.


TEXTILES

Washing Machines
Washing machines must be properly ‘plumbed in’.

Lids of spin dryers must not be opened until the spinner has come to rest.

Washing machines are for classroom use only and should not be used for general school laundry or personal use. PE clothing and overalls used for Science, Art or Design and Technology could contaminate tea towels and dishcloths.

Small children have been known to hide in washing machines or tumble dryers and have been injured when the machine was started. Although children in High schools should be too large to hide in machines, cleaners have brought in children and have left them unsupervised at times. The risk of this happening in schools is low but it happens at home.

Tumble Dryers

Filters must be cleaned regularly (weekly).

Excess water must be removed from washing before it is put in the cabinet or tumble drier.

Cloths should be removed from the machine once it has completed the drying cycle. Tumble dryers should not be left running outside normal hours or remain unattended for long periods of time.

Irons

Steam irons should only be filled when cool and switched off. They should be emptied after use.  Distilled water should be used where appropriate.

Electric irons should be inspected visually for wear to the power cord every time they are taken out for use.

Hot irons should be stored carefully after use. They should be stored in an upright position, away from materials likely to burn or melt on contact and in a position where they are unlikely to be knocked by passers by.

Sewing Machines and Overlockers

Only one child at a time should be allowed to use each sewing machine, except where threading practice is organised in pairs and groups when the foot control must be disconnected.

The foot control should be sited where the machinist has maximum control.

Leads should be arranged to minimise hazards, e.g. clear of work table and passage ways.

The unauthorised use of sewing machines permanently left out on machine benches should be prevented (e.g. by removing the foot control and leads when they are not in use). If it is necessary to put sewing machines away after use, they should be stored (if possible) at such a height that lifting or lowering them is avoided.

A machine should only remain switched on when in actual use.

Shoes must be worn when machining.

Asthmatics should be warned of the possibility of wool and cotton dust produced by overlockers, or from wear tests on textiles, triggering an attack and of the need to avoid being too close.

A suitable trolley must be used whenever machines are transported any distance. The heavier ones should be handled by two persons.

Knitting Machines

Knitting machines should be clamped securely in use. Clamps provided with many 

machines will not fit onto some tables used in school textile technology areas and it may be necessary to purchase tables for this purpose or to modify existing tables.

If observers stand behind the machine, a plastic safety screen or eye protection should be provided. Spring tension should be relaxed when the machine is not in use, taking care to control the movement of the tension wires when doing so.

Toy Safety

Where toys are made they should not contravene the Toys (Safety) Regulations 1989.  Those requirements of most relevance to textile toys are that:

· They are of a suitable strength to withstand stress which may lead to breakage and distortion

· Fastenings, edges, protrusions etc., are designed to minimise the risk of injury

· Toys made for children under 3 years of age do not contain parts which can be easily swallowed or inhaled

· Toys or packaging does not present a risk of strangulation or suffocation

· They are composed of materials which:

· do not burn if directly exposed to a flame or spark, or

· are not readily flammable, or

· if they do ignite burn slowly, or

· are treated so as to delay the combustion process.

Furniture and Furnishings

The Furniture and Furnishings (Fire Safety) Regulations 1988, as amended, set levels of fire resistance for domestic upholstered furniture, furnishings and other products containing upholstery.  In general the Regulations require that:

· Upholstered articles must have fire resistant filling material

· Most cover fabrics must have passed a match resistant test

· The combination of the cover fabric and the filling material must have passed a cigarette resistant test.

Schools should ensure that fabrics and filling materials such as foam, kapok etc., are suitably fire resistant. The supplier should be able to advise on suitable materials for the intended use.  In particular care should be taken not to accept gifts of fabric or filler material without confirmation that it meets the required standard.

Cutting Tools

The use of a cutting mat greatly reduces the risk of cuts from craft knives.

Clear instructions must be given to ensure the circulation space is kept clear of obstructions.

With most KS3 classes, it may be necessary to restrict blade changing to adults. This is especially true of the ‘snap-off’ type.

Battery-powered scissors (e.g. Pifco Speedcut) may be safer than ordinary ones because the opening of the blades is small and the length of the exposed blade is short. They may also help children with certain physical disabilities.

See also:

APPENDIX 8
EMERGENCY PROCEDURES

GAS LEAKAGE

If there is a smell of gas the following action must be taken at once:

· Evacuate the area

· Check for obvious sources of leaks (e.g. gas appliances on but not lit)

· If the source cannot be traced quickly and isolated, turn off the gas supply to the room

· Do not create a flame or switch on lights or other electrical equipment as this may produce sparks which can ignite the gas

· Open all the windows in the affected area

· Notify National Grid on 0800 111 999 immediately. 

· If necessary lock the door to prevent re-entry, inform the neighbouring classrooms and consider evacuation of a wider area.

FIRES INVOLVING BURNING OIL OR FAT
Fire blankets should be provided in close proximity to cookers where they can be readily accessed in case of fire. In the event of a fire involving burning oil or liquid, switch off the power to the pan and smother the fire with a lid, metal tray or fire blanket. Do not use water.

To use a fire blanket:

· Hold it by the topmost corners, folding it back over the hands to protect them

· Approach the fire with the blanket in front as protection against the heat

· Place the blanket carefully over the fire to avoid dislodging the pan.

APPENDIX 9 
SAFETY SIGNS
D&T Safety Sign No. 1: Machine to be used only by Qualified Specialist Staff


D&T Safety Sign No. 2: Pupil Safety Notice







D&T Safety Sign No. 3: Eye Protection Must be Worn






D&T Safety Sign No. 4: Keep Out Welding in Progress




D&T Safety Sign No. 5: Casting









D&T Safety Sign No. 6: Danger Highly Flammable LPG




D&T Safety Sign No. 7: Wear Ear Protection
INTRODUCTION

The Safety Signs and Signals Regulations 1995 require that signs and notices be used to further address any residual risk remaining after main control measures have been established.

It will be necessary, therefore, for signs to be displayed in all D&T workshops areas and either on or adjacent to particular machines. 

You can use these signs, created locally or ordered through the ESPO catalogue or via safety equipment suppliers (e.g. Arco, Safety Supplies) or you can use those on the CLEAPSS D&T/Science disc.

Design and Technology Safety Sign No. 1

This sign to be displayed adjacent to the following equipment:

Sharp edge machine, grinders, circular saws, surface planers and thicknessers, power hacksaw, fly press.



THIS MACHINE MUST NOT BE USED

EXCEPT BY QUALIFIED SPECIALIST STAFF

Design and Technology Safety Sign No. 2

This sign to be displayed on or adjacent to the following equipment:

Drilling machines, woodworking and metalworking lathes, polishers, bench shears, brazing hearths and forges, millers, bandsaws, hegners, disc or belt sanders, shapers.


PUPIL SAFETY NOTICE

THIS MACHINE CAN ONLY BE USED:

· WHEN YOU HAVE BEEN GIVEN PERMISSION

· WHEN YOU HAVE BEEN SHOWN HOW TO USE IT SAFELY

· WHEN A SPECIALIST DESIGN AND TECHNOLOGY


TEACHER IS PRESENT IN THE ROOM

· WHEN GUARDS HAVE BEEN PROPERLY POSITIONED


AND ADJUSTED AND EYE PROTECTION WORN

· BY ONE PERSON AT A TIME

· WHEN LOOSE HAIR AND CLOTHING IS OUT OF REACH


OF MOVING PARTS

Design and Technology Safety Sign No. 3

This sign must be displayed on or adjacent to machines which can or could create a risk to the eye from projectiles. Signs should be above Design and Technology Safety Signs 1 or 2.


  EYE PROTECTION MUST BE WORN

Design and Technology Safety Sign No. 4

Whenever welding is in operation this notice should be displayed either on the door to welding room or on screen surrounding the area.



KEEP OUT WELDING IN PROGRESS

Design and Technology Safety Sign No. 5

This sign should be displayed adjacent to crucible or tilt furnace.


CASTING

CARE!
AVOID THERMAL SHOCK

ALL EQUIPMENT MUST BE 

PREHEATED BEFORE USE

CARE!
AVOID HAZARDOUS STEAM 

GENERATION 

KEEP MOISTURE CONTENT 

OF SAND TO A MINIMUM

CARE!
AVOID CONTACT BETWEEN 

MOLTEN ALUMINIUM AND 

RUSTY TOOLS

Design and Technology Safety Sign No. 6

This sign should be displayed where LPG and acetylene is used and stored.



DANGER

HIGHLY FLAMMABLE

LPG

Design and Technology Safety Sign No. 7

This sign should be displayed in the preparation area;


WEAR EAR 
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COSHH ASSESSMENT SHEETS
Control of Substances Hazardous to Health (COSHH)
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COSHH Assessment Sheets
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1. Adhesives: Acrylic Cement


2. Adhesives: Cyanoacrylate



3. Adhesives: Epoxy and Polyester Resins
4. Adhesives: Reactive Resins, Formaldehyde


5. Adhesives: Solvent Based, Repositionable


6. Adhesives: Solvent Based Rubber Solutions, Polymer Cements


7. Adhesives: Textiles


8. Adhesives: Water Based PVA, Rubber Latex


9. Cellulose Based Thinner Sealers and Brush Cleaners


10. Electricity and Electronics Work


11. Food: Chemical Tests


12. Heat Treatment: Brazing


13. Heat Treatment: Casting


14. Heat Treatment: Electric Arc Welding


15. Heat Treatment: Forging


16. Heat Treatment: Oxy-Acetylene Welding


17. Heat Treatment: Soft Soldering - Fumes and Fluxes


18. Metal Working: Lubricating Oils and Greases


19. Metal Working: Cutting Oils


20. Metal Working: Dip Coating


21. Metal Working: Grinding, Tool and Surface


22. Metal Working: Polishing Metals







23. Motor Vehicle Work: Asbestos


24. Motor Vehicle Work: Batteries: Electrolyte and Fumes


25. Motor Vehicle Work: Demonstration Engines


26. Motor Vehicle Work: Engine Fuels, Engine Oils


27. Motor Vehicle Work: Exhaust Fumes


28. Plastics: Glass Reinforced Plastic, Resin Casting


29. Plastics: Hazards of Materials


30. Plastics: Machine Abrading


31. Plastics: Polishing Plastics


32. Plastics: Polystyrene – Hot Wire Cutting


33. Plastics: Vacuum Forming


34. Printed Circuit Boards: Etching


35. Printed Circuit Boards: Preparation of Etch-Resistant Track Layouts


36. Printed Circuit Boards: Production


37. Surface Finishes: Acid Treatments – Pickling and Sample Etching


38. Surface Finishes: Enamelling Kilns


39. Surface Finishes: Enamels


40. Surface Finishes: Polyurethane Paints


41. Surface Finishes: Polyurethane Varnishes and Wood Polishes


42. Surface Finishes: Solvent-Based Paints - Aerosols


43. Surface Finishes: Solvent-Based Paints - Liquids


44. Textiles: Cleaning Agents – Bleaches


45. Textiles: Cleaning Agents – Detergents


46. Textiles: Cleaning Agents – Solvents


47. Textiles: Dyes and Mordants



48. Textiles: Fabric Identification – Activities


49. Textiles: Fabric Identification – Chemicals


50. Textiles: Paints and Inks



51. Wood Working: Dust
52. Laser Cutters


PART 1 - Burning Tests on Fabrics




PART 2 - Chemical Tests on Fabrics





CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH (COSHH)

INTRODUCTION

The Control of Substances Hazardous to Health Regulations 2002 (COSHH) are concerned with protecting people from hazardous substances. They require employers to carry out a risk assessment and on the basis of the risk assessment to prevent exposure or, if that is not possible, to control exposure to hazardous substances. 

The design and technology curriculum requires the use of a number of hazardous substances and creates, by virtue of machining, abrading and sanding, levels of wood and other dusts which are hazardous to health. In addition, hot work areas generate degrees of toxic fumes from the decomposition of materials that are also hazardous to health.

This APPENDIX contains a number of generic COSHH assessments for the activities carried out in Design and Technology workshops. To ensure they are valid in a particular workshop it is necessary for the person responsible for the area (e.g. Head of Department) to consider these assessment sheets in relation to the local circumstances. Local variations must be recorded on the "Record of Procedural Arrangements Form" on pages 27-28.

It is recommended that the sheets are laminated and then located in the workshop areas relevant to each sheet so that staff have easy access to the information.

These assessments are specifically related to the risks from exposure to hazardous substances and do not cover other risks such as burns from hot work, trapping of fingers, etc. For information on these risks you should refer to the relevant work activity APPENDIX within this Code.

TERMINOLOGY 

The assessment sheets use some terminology which may not be familiar to school staff and the following paragraphs explain some of the key terms.

Workplace Exposure Limits (WEL)

The COSHH Regulations require that levels of hazardous substances be kept below certain limiting values defined as Workplace Exposure Limits (WELs).

Reference Periods

Hazardous substances may cause adverse effects after short term exposure (acute effects) or after long term exposure (chronic effects). Substances with acute effects will have their WEL set after a 15 minute reference period as well as an 8 hour period. Substances with chronic effects will have their WEL set after an 8 hour reference period or Time Weighted Average (TWA).

Concentrations of hazardous substances are expressed in either parts per million (ppm) for volume or in milligrams per cubic metre (mg/m3) for mass.

Local Exhaust Ventilation (LEV)

This is the most effective type of ventilation and is required for a number of processes carried out in Design and Technology. It consists of a mechanical exhaust system usually made up of a hood or enclosure, ducting, a fan, an air cleaner and discharge. The system effectively sucks the contaminant away from the users breathing zone by means of the fan and discharges it safely externally.

Alternatively, portable LEV systems can be used on certain machines. Dust collected should be emptied and any filter cleaned at least once per week.

Using Control Measures

Where LEV and respiratory protection have been provided steps must be taken to ensure they are used where necessary. Employees also have a duty to use control measures which are provided.

Testing Control Measures

LEV must be thoroughly examined and tested every 14 months. Dust respirators must be maintained in a good state of repair. They should be checked periodically (at least every three months) and staff should report any defects.

Adhesives: 
Acrylic Cement – COSHH sheet 1

Brand Names

Tensol 12 and Tensol 70
Spreading cement on joint surfaces; pouring from a large stock container to small ones.

Assessment

Tensol 12 contains methyl methacrylate in a solvent, usually methylene chloride (dichloromethane) or trichloroethylene. WEL for methylene chloride is 100ppm, averaged over eight hours, or 300 ppm averaged over fifteen minutes exposure period. Trichloroethylene (trichloroethene) WEL is 100 ppm, averaged over eight hours or 150 ppm (fifteen minute ref period).

The substance may be hazardous by inhalation or swallowing, is irritating to skin and respiratory tract and extremely irritating to the eyes. Methylene chloride is a narcotic and can cause headaches, nausea or pulmonary oedoma on inhalation, as well as nausea and abdominal pains on ingestion.

In school workshops the WEL for methylene chloride is unlikely to be reached except in the event of a major spill, if used in an unventilated room or if the area of exposed adhesive is greater than 500cm2.

Some solvent bases produce flammable vapours.
Controls

Acrylic cement should be used in well ventilated areas - open a window if necessary. Where good general ventilation is not likely to be adequate, e.g. conditions described above, LEV or an HSE approved respirator should be used.

The number of containers open at one time should be kept to a minimum. Containers should only be opened whilst in use.

Eye protection (conforming to BS EN 166) must be worn where there is a foreseeable risk of cement glue coming into contact with the eyes. Wear gloves where contact with the hands is foreseeable.

Storage

Keep containers tightly closed in a cool, well-ventilated place where there should be no smoking.

Disposal

Small amounts of cement which have become solid (or too viscous to be used) may be left in the tin and disposed of through normal domestic waste services. Large tins should be taken to a domestic recycling or disposal site.

Immediate Remedial Measures

If cement is swallowed: 

The swallowing of small splashes is unlikely to cause any adverse effects. Large doses may produce internal irritation, nausea, vomiting, and diarrhoea and may lead to drowsiness and unconsciousness. Do not induce vomiting. Provided the casualty is conscious, wash out mouth with water. Obtain medical attention.
If fumes are inhaled: 

Remove from exposure. Keep warm and at rest. Obtain medical attention.
If cement is splashed into the eyes:

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.
In case of fire:

If the cement is ignited, evacuation of the area should take place, as thermal decomposition will evolve phosgene. Call Fire and Rescue Service.
Effects on the skin:

Repeated and prolonged contact with the skin may cause removal of natural greases, resulting in dryness, cracking and possible dermatitis. Wash with mild antiseptic and apply moisturising cream.
If cement is spilt in workshop: 

Ensure suitable personal protection during removal of the spill. Contain the spill with sand, earth or any suitable absorbent. Transfer to a container for disposal.
Adhesives:

Cyanoacrylate – COSHH sheet 2

Brand Names

Superglue, Wonderbond, Permabond.
Uses/Processes

Creating very strong instant bonds between non-absorbent surfaces, e.g. glass, metal, plastics, rubber, hardwoods.

Assessment

Methyl 2 – cyanoacrylate WEL is 0.3 ppm (15 min ref period)

Irritant to the skin and nasal passages, but the risk is trivial when used by staff in an area with normal ventilation.

Adhesive may stick to the skin in seconds, in particular eyelids. The risk is adequately controlled provided the following control measures are used.

Controls

Pupils must not use or have access to this substance. It should be used in a well ventilated area. Eye protection should be worn. Care should be taken to avoid contact with the skin and barrier cream is recommended.

The use of polyethylene or polypropylene gloves is recommended when handling large volumes.

Storage

Store in sealed containers in a cool, dry place with a temperature range of 5-30(C.

Disposal

Tubes should be emptied on to damp paper and left to cure. Then dispose of through normal domestic waste.

Immediate Remedial Measures

If vapour is inhaled: 

Remove casualty to fresh air and seek medical advice.

If adhesive is in the eyes:

If the eyelids are stuck, do not attempt to prise open. Wash with warm water for at least ten minutes. Apply a gauze patch to discourage any further attempt to force the eye open. The eye will open without further action in one to four days.

If adhesive is on the skin: 

Wash with soap and warm water and apply a fatty hand cream. In cases of skin bonding, soak in warm water but do not attempt to pull the skin apart. Ease the skin apart with a gentle peeling action, using a blunt edge, e.g. a spatula or spoon handle. Do not use a general solvent but the manufacturer’s ‘release agent’ may help. If in doubt, seek medical advice.

If cement is spilt in the workshop: 

Clean up excess material using absorbent material or, when cured, remove mechanically.

If in the mouth:

Seek medical attention. It is almost impossible to swallow cyanoacrylate as it solidifies and adheres in the mouth; saliva will lift the adhesive in 12 to 48 hours; if a lump has formed in the mouth the casualty should be positioned to prevent ingestion (or inhalation of the lump when it detaches. 

Adhesives: 

Epoxy and Polyester Resins - COSHH sheet 3

Brand Names

Araldite, Bostik Epoxy, Bondaglass, UHU plus, Plastic Padding etc.
Uses/Processes

Epoxy resins are used for the bonding of metals, ceramics, glass, rubber, plastics, wood etc. Polyester resin has useful applications where glass fibre is involved and for bonding ceramics, some metals and rubbers.

Assessment

These are two component systems in which curing is effected by reactions of a resin with a hardener. Sensitisation of the skin and eyes may occur by contact with the uncured material (liquid or solid) or exposure to vapour or dust. May also cause contact dermatitis.

Irritation of the eyes, nose and lungs may be caused by dust from the machining of abrading of fully cured material.

Because of the limited use and the small quantities involved in school workshop operations, these hazards do not present a risk to health and safety.
Controls

No specific control measures are required. Ordinary ventilation is sufficient.

Storage

In a cool dry place away from food and food containers.

Disposal

For small quantities mix the resin and hardener together, allow to cure and place in a plastic bag and dispose of through normal waste arrangements.

Immediate Remedial Measures

If swallowed:

Immediately rinse the mouth with water. Drink plenty of water and seek medical attention promptly.

If vapour is inhaled:

The casualty should be taken to fresh air and made to rest whilst medical attention is sought.
If in the eyes:

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If on the skin:

Immediately remove by wiping with a disposable paper towel. Then cleanse the affected area with resin-removing cream, followed by washing with warm, soapy water. Do not use solvents.
If spilt in the workshop:

Spilt resin should be taken up with sand, cotton waste, sawdust, paper towel or other absorbent material. This should then be placed in a plastic bag and sealed prior to disposal. The area should then be washed with hot water and detergent.

Spills of hardener (catalyst) should not be absorbed on sawdust or other flammable material. Mineral-based cat litter is suitable.

Adhesives:

Reactive Resins, Formaldehyde – COSHH sheet 4

Brand Names
Cascamite, Aerodux 185, Aerolite 300/306, Cascophen, RS216M.

Uses/Processes

Used for bonding wood where a particularly strong waterproof joint is required. A catalyst may be added to accelerate setting at room temperature.

Assessment

Methanol fumes are given off during curing. The WEL is 2 ppm. This will not be reached with the small joints used in schools.

Some resin components are a complex mix of hydrocarbons having heavier than air vapours which are harmful if inhaled. On the scale of use within schools, both fume and vapour will be swept away with good natural ventilation.

Urea formaldehyde powder is subject to the general dust limit: a WEL of 10 mg/m3 averaged over eight hours. However, unless more than a litre of adhesive is prepared at once, this limit will not be reached.

Prolonged contact with the skin may cause dermatitis. Methanol (formaldehyde) is a recognised skin sensitiser.

Controls
Manufacturer's advice must be followed at all times. All work must have good natural ventilation.

Care must be taken to avoid raising dust during mixing which is best done by teachers or technicians.

Gloves should be worn or a barrier cream should be applied. The skin should be thoroughly washed with soap and warm water after using the adhesive and before eating or drinking.

All containers should be closed when not in use to minimise evaporation or spillage.

Storage

Store in a cool, dry place with containers tightly closed. If marked flammable it should be stored in a flameproof cabinet or store room. 

Disposal

Small quantities can be added to solid refuse.

Immediate Remedial Measures

If swallowed: 

Do not induce vomiting. Seek medical attention.

If vapour is inhaled: 

The casualty should be taken to fresh air and, if unconscious, turned on face. If breathing is irregular or has stopped, administer artificial resuscitation while medical attention is sought.

If in the eyes:

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If on the skin:

Remove excess with hand cleaner, followed by washing with soap and water. Do not use solvents.

If spilt in the workshop:

The powder should be collected with an industrial vacuum cleaner to keep the dust to a minimum. Liquid resin should be contained and soaked up by an absorbent, non-flammable material (dry earth or sand). Do not allow to enter drains. Exclude sources of ignition and ventilate the area.

Adhesives: 

Solvent Based, Repositionable – COSHH sheet 5

Brand Names

Photomount, Scotch Mount, Spray Mount.

Uses/Processes

The adhesive is sprayed onto one of the surfaces to be bonded; the drying time is long so that repositioning is possible. The adhesive is supplied as a solution in organic solvents and delivered as an aerosol with propane/butane propellant.

Assessment

Part of the solvent mixture contains hexane which has a WEL of 60 ppm (15 min ref period); butane has a WEL of 750 ppm (15 min ref period). Propane is an asphyxiant at high concentration. 

There is a risk of solvent abuse. This can lead to nausea, headaches, dizziness and, eventually, to unconsciousness.

There is a considerable risk of ignition during spraying.

Controls

Good ventilation is required during application and drying to prevent the inhalation of solvent vapours and propellant gases. If good ventilation is not available in the workplace, spraying and drying can be done outside.

These adhesives should not be used in the same room as sources of ignition.

‘Spraymount’ adhesives are particularly convenient for mounting artwork for preparing printed circuit boards, but should be used by staff only and then in well ventilated areas.

Storage

These substances may be used for solvent abuse. They should therefore be stored securely and there should be strict control over their use.

One container may be kept on a shelf ready for use. Spare containers should be 

kept in a dry place at temperatures below 49(C and well away from ignition sources such as sparks, pilot lights and other naked flames, ideally in a highly flammable liquids cupboard.

Disposal

Emptied containers can be disposed of in ordinary waste. They must not be incinerated locally.
Immediate Remedial Measures

If swallowed: 

Do not induce vomiting. Seek medical attention.

If vapour is inhaled: 

Remove casualty to fresh air and seek medical attention.

If in the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If on the skin:

Wipe off excess with a paper towel. Wash with soap and water.

Adhesives: 

Solvent Based Rubber Solutions, Polymer Cements - COSHH sheet 6

Brand Names

Bostik No1, Thixofix, Evostick 528, Britfix PVC, Plastic Weld, Polystyrene and Balsa cements.

Uses/Processes

Contact adhesive used for various applications throughout the curriculum.

Assessment

The adhesive gives off a vapour which is heavier than air (e.g. toluene.) Long term WEL 50ppm averaged over eight hours. Short term WEL 150ppm averaged over 15 minutes). They can lead through inhalation to nausea, headaches, dizziness and, eventually, unconsciousness. There is a risk of solvent abuse.

These adhesives cause irritation to the eyes and skin. Cement in tubes dry quickly and can block the nozzle. When pressure is applied to clear the blockage spurting can occur.

Controls
Good general ventilation is required. The adhesive should not be used in confined space. Where areas of greater than 300mm x 300mm are being bonded, the work should be done outside or with LEV. This will control the risk of inhalation.

Eye protection should be worn when using adhesives from tubes.

Storage

These substances may be used for solvent abuse. They should therefore be stored securely and there should be strict control over their use.

Store in sealed containers in a dry place, within the temperature range of 5 to 30 (C and well away from sources of ignition. They must not be stored with oxidising agents (e.g. the catalysts for hardening resins and sodium persulfate used for etching copper boards) and other highly combustible materials

Disposal

Waste, including emptied containers, must be transported to a domestic recycling or disposal site. Large quantities require collection by an authorised waste disposal contractor.

Immediate Remedial Measures

If swallowed: 

Do not induce vomiting. Seek medical attention.

If vapour is inhaled:

Remove casualty to fresh air and seek medical attention.

If in the eyes:

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If on the skin: 

Wipe off excess with a paper towel and clean with resin-removing cream or hand cleanser. Do not use solvent. Finally, wash with soap and water.

If spilt in the workshop:

Remove all sources of ignition and ventilate the area thoroughly. Cover the spill with sand or earth, pick up the resultant paste with spark-proof tools and place in a sealable, metal container. Store safely pending disposal.

Adhesives: 

Textiles – COSHH sheet 7

Brand Names

Applicable to: Araldite, PVA, Balsa cement, Copydex, Pritt stick, Rubber cement, Superglue.

Uses/Processes

Adhesives are mainly used to hold textiles together temporarily or to affect a repair. 

Assessment

Inhalation of vapour from some organic, solvent-based adhesives, e.g. rubber or balsa cements, may cause nausea, dizziness and eventually unconsciousness. Such adhesives, if acquired by pupils, may be used in ‘solvent abuse’.

Epoxy or polyester resin adhesives (e.g. Araldite) involve a curing reaction in which the resin is mixed with a hardener. The uncured material may be harmful if ingested or absorbed through the skin. See also Adhesives: Epoxy and Polyester Resins - COSHH sheet 3. 

Some adhesives, in contact with the skin and eyes may cause possible irritation or allergic reaction.

Cyanoacrylate adhesives (e.g. Superglue) may bond the skin or eyelids. See also Adhesives: Cyanoacrylate - COSHH sheet 2.

Controls

Organic solvent-based adhesives should not be used in confined spaces but ordinary rooms require no extra measures.

Pupils must not use or have access to cyanoacrylate adhesives. Eye protection should also be worn.

Solvent abuse. Strict control over the use and storage of solvent-based adhesives should be enforced to ensure that deliberate inhalation of vapour does not occur.

Adhesives should not be used where they can come into contact with food, utensils or surfaces on which food is prepared.

Storage

Store all adhesives in a dry place in the temperature range 5 to 25 ( C. One aerosol container and a few organic solvent-based adhesives marked ‘Highly Flammable’ may be kept ready for use in containers not larger than 500 ml. Spare containers should be kept well away from ignition sources, e.g. sparks, pilot lights and other naked flames, in a highly-flammable liquids cupboard. All storage for ‘sniffable’ glues must be secure.

Disposal

Moderate amounts and empty containers can be placed in normal refuse.

Immediate Remedial Measures

In case of fire: 

Small fires of fabrics or solvents are most easily controlled by covering them with a fire blanket or damp cloth.

If adhesives are on the skin:

Wipe off excess with a paper towel and wash skin with soap and water. If ‘Superglue’ bonds the skin together, do not attempt to pull the skin apart; soak in warm water and ease the skin apart with a gentle peeling action using a blunt edge, e.g. a spoon handle. If the eyelids are stuck together, wash with warm water for at least ten minutes and seek medical attention.

If much vapour is inhaled:

Remove person to fresh air and seek medical attention.

If adhesives are in the eyes:

Irrigate immediately with water for at least ten minutes, holding the eyelids apart. Obtain medical attention.

If adhesives are swallowed

For most adhesives, rinse out the mouth and drink plenty of water. For solvent-based adhesives, do not induce vomiting. Seek medical attention.

Effects of solvents on the skin:

Repeated and prolonged contact with the skin may cause removal of natural greases, resulting in dryness, cracking and possible dermatitis. Wash with mild antiseptic and apply moisturising cream.

Adhesives:

Water Based PVA, Rubber Latex – COSHH sheet 8

Brand Names


Bostik 8, Copydex, Unibond, Britfix PVA, Resin W.

Uses/Processes

Bonding wood, paper, fabrics, card or leather, etc. 

Assessment

These adhesives are very safe but contact with skin and eyes should be avoided because some people with sensitive skin could have an allergic reaction.

Controls
Follow instructions on container.

Storage

Store in a dry place in the temperature range of 5-25 (C. Protect from frost.

Disposal

Moderate amounts may be placed in normal domestic waste.

Immediate Remedial Measures

If swallowed: 

Drink plenty of water and seek medical attention.

If in the eyes:

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If on the skin: 

Wash off with water then with soap and water, before the material dries. If adhesives dry on the skin, wash with a skin cleanser. Do not use solvent for hand cleaning.

If large quantities are spilt: 

Absorb with earth or sand. Place in a metal or plastic container pending disposal. Do not allow to enter drains.

Cellulose Thinner Based Sealers and Brush Cleaners - COSHH sheet 9

Assessment

Contain Toluene. Inhalation of the vapour may cause dizziness, headaches or nausea. The vapour and liquid can irritate the eyes and mucous membranes. Prolonged skin contact may cause dermatitis or absorption through the skin. This substance is also highly flammable. 

WEL for toluene is 50 ppm averaged over 8 hours, 150 ppm averaged over 15 minutes.

Controls
Wherever possible this substance should be substituted by a safer alternative, e.g. white spirit. Where its use cannot be avoided it should be used in small quantities in a well ventilated area, away from sources of ignition. Suitable gloves, e.g. Nitrile, and eye protection (complying with BS EN 166) must be worn.

Storage

These are highly flammable substances and must be stored in flameproof cupboards or stores.

Disposal

Small amounts may be disposed of through normal domestic waste arrangements

Electricity and Electronics Work - COSHH Sheet 10

Uses/Processes

The design and construction of items which will be connected to the mains supply where the use of electricity is peripheral (e.g. lamps) or fundamental (e.g. low-voltage power supplies for electronics). 

Instruction in the maintenance and repair of high-voltage equipment.

Construction of electronics circuits from prepared modules or components.

Assessment

Any equipment connected to the main supply has the possibility of giving an electric shock to the user.

Repair of equipment using cathode-ray tubes will involve EHT power supplies with significant current output. Repair and maintenance of high-voltage equipment also present considerable risks.

Electronic components can disintegrate violently if overheated.

Projects to design and make reading or standard lamps, or building power units for an electronics system require mains wiring and present significant risks unless the principles of safe construction are understood and followed.

Resistors, cells, electrolytic capacitors, thermistors and integrated circuits have all exploded in educational activities. The frequency is low, however, and the risk of injury is not high although particles may enter the eye and give rise to alkaline contamination.

Controls

Projects involving the direct use of mains electricity must not be carried out.

In many cases, the mains can be avoided by using commercial low-voltage supplies (e.g. battery eliminators) so that lamps and electronic equipment have a safe input of 6 or 12 V ac or dc. Where this is not appropriate, the design and construction must be carefully checked and tested using a commercial safety test set, with power applied for the first time by the teacher.

Instruction in repair work should stress the importance of earth-free environments whenever tests on live equipment are to be made.

Most accidents are due to reversed connection or bad practice (e.g. mixing cells of different types in one appliance or circuit). Electrolytic capacitors may also fail if the significance of the ‘ripple current rating’ is not understood or if they have been stored for too long.
Storage

Electrolytic capacitors deteriorate in storage because the dielectric (insulation) between the plates breaks down. These components, if they have been stored for more than twelve months, should be reformed before use. See CLEAPSS Laboratory Handbook, section 12.

Disposal

Dry batteries originating in technology workshops can be disposed of in ordinary waste (although those from laboratories cannot). If a local recycling scheme exists, it should be used.

Immediate Remedial Measures

If a particle could be in the eye: 

Tell the casualty not to rub the eye, sit them down facing the light with the head leaning back. Stand behind the casualty to look for the particle in the eye. If it is over the iris or pupil, do not attempt to move it. Tell the casualty to hold a gauze pad over the eye and close the other one. Send for an ambulance.

If the particle is visible over the white of the eye, the corner of a moistened handkerchief can be used to remove it. Otherwise send for a first aider.

Other injury: 

Apply pressure on or as close to the cut as possible, using fingers or a pad of cloth. Leave any embedded large bodies and press round them. Lower the casualty to the floor and raise the wound as high as possible. Protect from contamination by blood.

If electrolyte is in the eyes (from a battery of capacitor):

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue the irrigation until the casualty reaches hospital.

Food: 

Chemical Tests – COSHH sheet 11

Brand Names

Applicable to: tests for the constituents of food.

Uses/Processes

Tests to identify the presence of sugars, starch, proteins, fats and vitamin C.

Assessment

Solutions of sodium hydroxide at sufficient strength and Millon’s reagent are corrosive. Millon’s reagent contains toxic compounds.

The precipitate in Benedict’s test and solid iodine are harmful.

The CLEAPSS modification of the Biuret test uses an irritant solution.

The test for fats uses highly flammable ethanol (methylated spirit).

Controls

The corrosive and toxic risks can be avoided by using alternatives.

Solutions should be prepared by a trained technician wearing gloves and eye protection. 

Whenever ethanol is used, all naked flames and pilot lights in the vicinity should be extinguished.

Millon’s reagent should not be used by pupils below year 12.

Fehling’s solutions and ‘Clinitest’ tablets should not be used by those below year 9. All the other tests are suitable for use by responsible pupils of year 7 and above.

If it is not thought appropriate that food tests should be carried out in food technology areas of the D&T department, where essential safety equipment may not be available and because of the dangers of contamination, it may be possible to use a science laboratory, which has appropriate facilities. Members of the science department could be consulted, as appropriate, for information on how such investigations should be carried out and how the control measures involved should be applied.
Suggested Tests

	Test
	Food Detected
	Hazards
	Comments

	Fehling’s
	Reducing sugars
	Corrosive
	The use of Benedict’s test is preferred. Solution A contains copper (II) sulphate; solution B contains sodium hydroxide. Heat test tubes in a bath of hot water.

	Benedict’s
	Reducing sugars
	Product formed is harmful
	Contains copper (II) sulphate. Preferable to Fehling’s solution as it is less corrosive but still use eye protection. Heat solution in a bath of hot water.

	‘Clinitest’ tablets
	Testing for glucose
	Corrosive
	The use of ‘Clinistix’ strips is preferred. The tablets contain sodium hydroxide; boiling occurs when placed into solutions. Wear eye protection.

	‘Clinistix’ strips
	Testing for glucose
	
	Tips of the strips contain a minute amount of a known carcinogen and should not be touched. Store and dispose of the strips safely.

	Iodine
	Starch
	Harmful
	Iodine solid is harmful; wear eye protection and gloves when making up solution.

	Millon’s (Cole’s modification)
	Proteins
	Corrosive and toxic
	The use of the Biuret test is preferred. Solution A contains mercury (II) sulphate in sulphuric acid; solution B uses sodium nitrate. Wear eye protection.

	Biuret (CLEAPSS modification)
	Proteins
	Irritant
	Uses sodium hydroxide; wear eye protection.

	Emulsion
	Fats
	Highly Flammable
	Test uses ethanol; avoid all naked flames

	DCPIP [PIDCP]
	Vitamin C
	None
	Despite a common belief to the contrary, there is no recognised hazard in using DCPIP.


Storage

All of these test reagents should be stored in a secure place, away from food. If more than 500 ml of ethanol is kept, it should be in a cabinet designed for highly flammable liquids.

Disposal 

Small quantities of reagents after tests may be diluted with lots of water and flushed down a foul-water drain.

Immediate Remedial Measures

If chemicals are swallowed: 

Give plenty of water and seek medical attention. Do not induce vomiting.

If sodium hydroxide is in the eyes: 

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue until the casualty reaches hospital.

If much vapour is inhaled: 

Remove person to fresh air and seek medical attention.

If spilt on the skin or clothes: 

Remove contaminated clothing. Wash affected area thoroughly with a large amount of water. If a large area of skin is affected, seek medical attention. Soak contaminated clothing and rinse repeatedly.

Heat Treatment: 

Brazing – COSHH sheet 12

Brand Names

Applicable to: Steel, brass, copper, gilding metal, silver.

Uses/Processes

The bonding together of two pieces of metal, the joint being created by a layer of molten alloy whose flow is assisted by a flux. Brazing utilises a filler alloy having copper as the major constituent and is a higher-temperature process than silver soldering, where the filler alloy contains a high proportion of silver. It is common to refer to both processes as ‘silver brazing’.

Assessment

The inhalation of many freshly formed metallic oxides such as those of zinc, cadmium, chrome, nickel, copper, mercury and manganese may lead to an acute illness termed Metal Fume Fever. The symptoms, which are similar to influenza, appear after a latent period of ten hours and disappear after a 24 hour rest period.

The commonest cause is zinc fumes which can arise during operations on galvanised or zinc coated metal. Galvanised steel or any of the other metals listed above should not be welded or brazed in schools.

Copper and zinc oxide fumes from silver brazing alloys can induce "Metal Fume Fever". The WEL for copper fume is 0.6 mg/m3 and for zinc oxide fume 10 mg/m3 (both averaged over an eight hour day). Metal Fume Fever will not occur below these limits, which are unlikely to be exceeded in a school workshop.

Burnt gases from the torch may contain nitrogen oxide, but this is unlikely to cause any problems in a well ventilated area.

Some of the fluxes required are corrosive and also produce fumes when heated in welding operations. Flux fumes are dependent on flux composition which varies according to the manufacturer. They could contain a small amount of hydrogen fluoride (WEL 3 ppm, 15 min ref period) and possibly boron trifluoride (WEL 1ppm, 15 min ref period). These fumes and fluxes in contact with the skin may cause irritation, blemishes, sores and burns. Flux in powder form can irritate the eyes.

Controls

Fume extraction should normally be provided. However where only small scale brazing is being undertaken on a short term basis, it will be sufficient to ensure it is

carried out in a well ventilated area. If silver brazing is carried out for more than 10 minutes per lesson, hearths with local exhaust ventilation are required. Where a ventilation system is provided it should be arranged so that fumes are directed away from the vicinity of the operator.

Heat resistant eye protection (to BS EN 166), gloves and overalls should be worn.

If powder fluxes are used they must be mixed in a special flux tray positioned to minimise dispersion of the powder in air. Preference should be for ready made paste.

Operators should wash immediately after welding or brazing to remove any fume residues from the skin. Any open cuts or sores etc. must be covered before the use of fluxes.

Immediate Remedial Measures

If flux powder or paste is in the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If burns to skin occur: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns to the skin occur: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing or faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.

If flux is swallowed: 

The casualty must go to hospital.

Heat Treatment: 

Casting – COSHH sheet 13

Brand Names

Applicable to: aluminium, zinc alloys, lead-free pewter.

Uses/Processes

To produce a one-piece component, often of a complex shape, from molten metal poured into the cavity of a sand mould (oil-bound or green). The pattern can be made of expanded polystyrene which is left in place and is vaporised by the hot metal. Alternatively, a steel mould can be used where re-use is envisaged. Composite moulds, e.g. thin MDF forms between steel plates, are sometimes used for one-off exercises, especially when using low-melting point metals.

Assessment

Excessive smoke can be produced when oil bonded moulding sand is used. While not considered a serious hazard, the smoke may cause dizziness in the event of over exposure.

Degassing results in fumes from the constituents of the degassant tablets added to the Melt. The most hazardous are fluorides (WEL 7.5 mg/m3, 15 min ref period) and hexachloroethane (WEL 15ppm, 15 min ref period). The latter is identifiable from the camphor-like smell.

Oil-bonded sand can be irritant to those with hyper-sensitive skin.

Lost "Wax" Casting (using polystyrene): styrene vapour WEL 250ppm, (15 min ref period) is liberated when expanded polystyrene patterns are used.

Controls

The use of oil-bonded sand rather than green sand is recommended. 

Water must not be used to overcome apparent dryness in oil-bonded sand.

Avoid the use of excessive amounts of water when damping green sand to aid bonding and ensure even distribution. An explosive discharge of molten metal, through the pouring hole or ‘riser’ can occur if a green sand mould contains excessive moisture.
Local Exhaust Ventilation is required to remove fumes. Smoke release caused by separating the casting and oil-bonded sand mould can, if time allows, be reduced by extending the cooling period to hours rather than minutes.

Those with hyper-sensitive skin should use a barrier cream and industrial gloves when creating a mould. Hands should be washed thoroughly following completion of any part of the process and prior to visiting toilets.

Storage

Store moulding sand in a cool, dry area.

Disposal

Spills of oil-bound sand can be cleaned up by sweeping or with an industrial vacuum cleaner. Disposal of both types of sand is via the ordinary refuse collection service.

Immediate Remedial Measures

If fumes are inhaled: 

In the event of dizziness caused by fumes, remove the affected person to the fresh air until recovered.

If burns to the skin occur: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns to the skin occur: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing or faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.
Heat Treatment:

Electric Arc Welding – COSHH sheet 14

Brand Names

Applicable to mild steel, stainless steels, aluminium.

Uses/Processes

To create a joint using a filler (welding rod) of similar composition to the metal being joined by virtue of an electric arc.

Assessment

The electric arc gives rise to fumes from electrode coatings, metallic oxides, any paint or surface contaminant and possibly to ozone and nitrogen oxides. 

Zinc oxide fumes, emitted when galvanised steel is welded, have a WEL of 10 mg/m3 (15 min ref period). This operation will not be routine in a school workshop but may be required for an occasional repair which can be done outside. Welding through painted surfaces, particularly those containing lead compounds, also produces hazardous fumes.

The WEL for ozone is 0.2 ppm (15 min ref period); nitrogen dioxide is 5 ppm (15 min ref period). Neither is likely to be exceeded if welding is very occasional but, even in MIG welding, the ozone concentration can reach the limit quite quickly.

Controls
Good general ventilation must be maintained at all times which will keep fume levels well below the WEL for general welding fumes of 5mg/ m3 ( 8hr TWA) as well as removing any ozone.

Painted surfaces should be stripped before welding in case the paint contains lead.

The ventilation required to control the toxic hazard also eliminates the irritant one.

A face shield designed for use when arc welding must always be used. Face shields for arc welding should now have the following codes on the ocular (lens) where X is the manufacturer’s mark: 10, 11 or 12 X 1 or 2 or BS EN169. Older ones should carry the code EW 10, 11 or 12 and the old BS number 679. The filters specified for gas welding are adequate for observers.

These assessments assume that filler rods containing cadmium are not used in school workshops.

Arc-welding, in schools, usually involves the simplest technique with coated electrodes. Flux-cored electrodes and inert gas shielding (MIG and TIG) were used mainly in colleges. However, the availability of relatively inexpensive MIG welding kits has encouraged the introduction of this safer technique into schools.

Immediate Remedial Measures

If fumes are inhaled: 

In the event of dizziness caused by fumes, remove the affected person to the fresh air until recovered.

If burns to the skin occur: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns to the skin occur: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing or faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.

Heat Treatment:

Forging – COSHH sheet 15

Brand Names

Applicable to iron, steel, copper.

Uses/Processes

The forming of shapes, possibly by the application of localised heat, which allows relatively easy transformation by mechanically or physically applied effort.

Assessment

The major product of combustion from both coke-fired forges and neutral gas fired chip forges is carbon dioxide with a WEL of 5000ppm (averaged over an eight hour day) or 15,000ppm (15 minute reference period). With either type this limit could be exceeded.

Controls
Local exhaust ventilation (LEV), exhausting to the outside air must be provided.

Storage

Keep coke dry and free from stones.

Immediate Remedial Measures

If fumes are inhaled: 

In the event of dizziness caused by fumes, remove the affected person to the fresh air until recovered.

If burns to the skin occur: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns to the skin occur: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing or faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.

Heat Treatment: 

Oxy-Acetylene Welding – COSHH sheet 16

Brand Names

Applicable to steel, brass.

Uses/Processes

To create a joint using a filler (welding rod) of similar composition to the metal being joined by virtue of oxy-acetylene or oxy-propane.

Assessment

Fumes containing carbon dioxide, nitrogen oxides and carbon monoxide are liberated as products of combustion. If allowed to accumulate the WEL for carbon monoxide of 30ppm (averaged over an eight hour day) and 200 ppm (15 min ref period) or carbon dioxide 5000 ppm (averaged over an eight hour day) and 1500 ppm (15 min ref period) may be exceeded. Irritation of the respiratory tract may be caused by gases or fine particles.

Zinc oxide fumes, commonly emitted when welding galvanised steel, have a WEL of 5mg/m3 (8hr TWA) and 10mg/m3 (15min ref). This operation will not be routine in a school workshop, but may be required for an occasional repair which can be done outside.

Welding through painted surfaces, particularly those containing lead compounds, also produces hazardous fumes.

Controls

Good general ventilation must be maintained at all times which will keep fume levels well below the WEL for general welding fumes of 5mg/m3 ( 8hr TWA). 

Painted surfaces should be stripped before welding in case the paint contains lead.

The ventilation required to control the toxic hazard also eliminates the irritant one.

Storage

Gas cylinders ready for use may be kept in the workshop and should be held securely, with the valves uppermost, either close to a wall or bench or in a cylinder trolley.

When not in use, i.e. holiday periods, the equipment should be removed from the 

workplace to a suitably designated store, agreed with the local Fire Officer. While secure from unauthorised persons, easy access must be assured at all times in case of fire.

Spare cylinders, whether full or empty, should be kept in a secure, well-ventilated place, ideally outside.

Immediate Remedial Measures

If fumes are inhaled: 

In the event of dizziness caused by fumes, remove the affected person to the fresh air until recovered.

If burns to the skin occur: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns to the skin occur: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing or faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.
Heat Treatment:

Soft Soldering – Fumes and Fluxes - COSHH sheet 17

Brand Names

Applicable to: Brass, Copper, Tin plate.

Uses/Processes

To create a joint between either the faces of sheet metal components or between wires and terminals using molten solder with a flux.

Assessment

Fluxes used during the soldering process produce fumes during decomposition such as Lead, Ammonium Chloride and Zinc Chloride. These are harmful, corrosive and irritant and rosin or colophony fluxes in particular can cause sensitisation. Respiratory sensitisation means that once a person is “sensitised” to a substance, thereafter the slightest exposure to that substance may bring on an Asthma attack. 

Lead fumes are not generated significantly at temperature below 500(C. Soft solders Melt at 300(C and therefore the risk from lead fumes is negligible.

The fumes of ammonium chloride (WEL 20mg/m3) and of zinc chloride (WEL 2mg/m3) will not reach these 15 minute reference values in a school metalwork area.

The fumes from the decomposition of rosin fluxes contain formaldehyde (methanol) and have WEL values of 0.05 mg/m3 (8 hour TWA) and 0.15 mg/m3 (15 min ref period). Whilst these levels will not be reached in a metal work area housing many different activities, they could be reached in an electronics room or area.

Fumes from heating any flux may irritate the eyes and respiratory system at high concentrations. Since many persons in schools are now recognised asthmatics, rosin-based fluxes should be replaced with newer types such as Multicore Ecosol 105 or Omega.

Control
Active fluxes should be kept off skin and gloves and eye protection must be worn.

Ventilation produced by opening windows near the working area will normally be sufficient to control the fumes from rosin-free fluxes. 

Rosin fluxes should be replaced with low colophony or organic fluxes. 

It has been suggested that joints made in electronics work with rosin-based fluxes last much longer than the period claimed for rosin-free fluxes. This is no longer true and there is no need to use rosin-based fluxes and LEV, even for repair work. The cost of providing LEV for student work-stations is not usually justified since the extra cost of providing rosin-free solder is relatively small.

Storage

Active flux should be stored in the container in which it was supplied, tightly closed and in a cool, dry, well-ventilated area.

Disposal

If large quantities are involved, licensed waste contractors will be required.

Immediate Remedial Measures

If active flux is swallowed: 

Seek medical advice.

If fumes are inhaled: 

Remove from exposure. Keep warm and at rest. Obtain medical attention.

If active flux is spilt on the skin: 

Immediately wash the affected area with plenty of soap and water.

If active flux is in the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If active flux is spilt in the workshop: 

Contain the spill with sand, earth or any suitable absorbent. Transfer to a container for disposal.

If burns occur to the skin: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns occur to the skin: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing or faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.
Metal Working: 

Lubricating Oils and Greases – COSHH sheet 18

Assessment

Contact with oils and grease is possible during maintenance of woodworking machinery. Neat oil and grease can cause oil acne (irritation of hair follicles) in some individuals.

Unrefined or mildly refined mineral oils are a potential cause of skin cancer.

Controls
Unrefined or mildly refined mineral oils should not be used. Suitable alternatives are solvent refined or hydrotreated oils or water based fluids.

Washing facilities with hot water and a mild cleanser should be available and employees should be encouraged to wash contaminated areas after contact with oils and grease. The use of a barrier cream is recommended. 

Metal Working: 
Cutting Oils – COSHH sheet 19
Brand Names

Applicable to: mineral oils, synthetic oils, soluble oils, Tellus oil.

Uses/Processes

Cutting oils are used in surface grinding, turning, milling and power-sawing metals.

Assessment

Some coolants or cutting oils can cause irritation to the eyes and/or dermatitis. The mist from products based on highly-refined mineral oils has a WEL of 10 mg/m3 (15 min ref period).

Controls
Manufacturer’s instructions must be followed, particularly when diluting for use and pouring from one container to another.

Eye protection (against swarf and coolant spray) must be worn at all times.

Hands should be washed after work and prior to using the toilets. The use of a barrier cream is recommended.

Disposal

Large volumes of used or unwanted coolant must be disposed of via an authorised waste disposal contractor. 500 ml or less can be diluted with water and flushed away.

Immediate Remedial Measures

If coolant is in the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If coolant is swallowed: 

Accidental ingestion is unlikely. If ingestion is suspected, wash out the mouth with water and send the casualty to hospital immediately, showing the manufacturer’s safety data sheet to the doctor. Do not induce vomiting.

Effects on the skin: 

Repeated and prolonged contact with the skin may cause removal of natural greases, resulting in dryness, cracking and possible dermatitis. Wash with mild antiseptic and apply moisturising cream.

Metal Working: 

Dip Coating – COSHH sheet 20

Brand Names

Applicable to: Nylon, PVC, Polyethylene powders.

Uses/Processes

The coating of de-greased and pre-heated metal items with thermoplastic powder.

Assessment

Organic and acidic fumes are given off if the powders are overheated. Polythene and nylon present minimal risk.

Decomposition of PVC occurs at 150ºC giving off vinyl chloride monomer WEL 7ppm, (averaged over eight hours). Above 250(C Hydrogen Chloride is given off, WEL 5ppm (averaged over a fifteen minute period) and ignition occurs between 340(C and 400(C. These powders may irritate the eyes and skin. PVC dust has a WEL of 4mg/m3 (averaged over eight hours). This level will not be reached with occasional use in a school workshop. Nylon dust may be harmful if inhaled.
Controls

Where metal is to be coated with PVC it must be heated in a thermostatically controlled oven with the temperature set at a level which will ensure the metal is just below 150(C when placed in the dip coater to avoid decomposition. The optimum oven temperature should be found by trial and error, depending on the size of the object and the distance from the oven to the dip coater. Start with the oven at 150(C and increase it slightly until the plastic adheres evenly to the object being coated. Do not reheat partly-coated objects to higher temperatures. Scrape off the uneven coating before trying again.

Metal to be coated with polythene or nylon can be heated by running a blowtorch over it until it is straw coloured. This activity should be closely supervised by a specialist teacher.PVC should only be used if LEV is provided. Powders should be handled carefully to avoid the formation of dust clouds. Hands must be washed thoroughly after handling the powder. Eye protection and gloves should be worn. The lid should be kept on the fluidised bed.

Storage

Store powder in a clean dry area at ambient temperature Max 30(C.

Disposal

Large quantities must be handled by a licensed contractor.
Metal Working:

Grinding, Tool and Surface - COSHH Sheet 21

Brand Names

Applicable to: Cast, High speed or tool steels, mild steel – surface only.

Uses/Processes

Tool grinding by use of abrasive wheel; surface grinding to close tolerances and high standard of finish.

Assessment

Abrasive material from wheels and fine particles of ground material can be irritating to the eyes and respiratory system. The WEL for dust is 10mg/m3 averaged over an eight hour period. This level will not be exceeded during normal grinding operations.

Where a grinding wheel contains abnormally hazardous ingredients it will be marked accordingly. In this case further advice should be sought.
Controls

Respiratory irritation due to inhalation of grinding dust is unlikely as dust concentration will be low.

If large numbers of tools are to be prepared, so that the operation continues for more than an hour, the use of a dust mask conforming to BS EN 149 (filter classification FFP1) should be considered.

Eye protection, giving protection to at least BS EN 166 FF2 must be worn at all times.

Immediate Remedial Measures

If dust is in the eye: 

Irrigate immediately with water for several minutes, telling the casualty to hold eyelids apart.

If a particle could be in the eye: 

Tell the casualty to rub the eye, sit him/her down facing the light with the head leaning back. Stand behind the casualty to look for the particle in the eye. If it is over the iris or pupil do not attempt to move it. Tell the casualty to hold a gauze pad over the eye and close the other one. Send for an ambulance.

If the particle is visible over the white of the eye, the corner of a moistened handkerchief can be used to remove it. Otherwise send for a first aider.

Injury to the eye: 

If there is any sign of injury to the eye, tell the casualty to hold a gauze pad over the eye and close the other one. Take the casualty to hospital ASAP.

Metal Working: 

Polishing Metals - COSHH Sheet 22

Brand Names

Applicable to all metals, Coldax cement, Satenbond.

Uses/Processes

Process of producing a high quality finish to metals by graded polishing wheels or compounds including hand finishing using liquid polish and cloth.

Assessment

The process produces dust which is hazardous by inhalation. The polishes can be irritating to the eyes and skin.

Dust concentrations will not exceed the 10mg/m3 action limit during school polishing operations.

Cold adhesive cement, used to glue the abrasive disc onto the wheel (or some polishing compounds onto a mop) is very alkaline when liquid. It is necessary to prevent skin and particularly, eye, contact. When set solid these products are harmless.

Liquid metal polish may cause dermatitis after prolonged skin contact.

Controls

A nuisance dust mask should be worn in cases of prolonged use, or if excessive amounts of dust or lint are being shed from a mop.

Goggles or a face shield must be worn to protect eyes particularly when using cold adhesive cement. Safer alternative adhesives are available for abrasive discs, e.g. Evo-Stik Impact 2.

If a polishing machine is used for prolonged periods, gloves should be worn. Hands should be thoroughly washed after using any polishing compound.

Polishing wheels should be prepared with cold-adhesive cement only by a teacher or technician.

Gloves are not recommended for polishing operations because of the risk of entanglement with the spinning polishing wheels or mops.

Storage

Store large amounts of liquid metal polish as highly flammable liquids.

Disposal

Large quantities via a licensed waste contractor.

Immediate Remedial Measures

If swallowed: 

Do not induce vomiting. If large amounts are ingested, seek medical advice.

Contact with skin: 

Wash with soap and water.

If polish splashes into the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If liquid polish catches fire: 

Cover it with a fire blanket.

Motor Vehicle Work: 

Asbestos – COSHH sheet 23

Uses/Processes

Demonstrations and exercises done by students on old motor vehicles may reveal asbestos products, particularly as disc pads, brake linings, clutch linings and heat insulation around exhaust pipes.

Assessment

In the past, asbestos was used in motor vehicles as the friction material in clutches, automatic transmission and brake linings, and in gaskets. The supply, possession for supply and fitting of asbestos products to motor vehicle, trailers etc is now banned, though there was a derogation for vehicles first registered before 1 January 1973 which lasted until 1 January 2005. 

Even low levels of asbestos fibres in the air are carcinogenic, while prolonged exposure may produce serious damage to health in other ways.

The control limits for asbestos dusts in the air are very low (0.6 fibres/ ml air averaged over ten minutes). Consequently, any dust which might contain asbestos should be collected on clean wet rags which are placed in a plastic waste bag immediately after use.

Controls

Care should be taken when removing an existing asbestos component (which must be replaced by one which is asbestos-free).

Use properly designed drum cleaning equipment which prevents dust escaping and clean wet rags to clean out drums or housing. Brushes should not be used.
Immediate Remedial Measures

There are no measures which can be taken to reduce the chance of ill-effects. However, the casualty should be reassured by explaining that the chance of ill-effects is a small one.

See also Managing Asbestos in Premises: Guidance Note for Managers (APPENDIX 2 to section 20 of the Health and Safety Manual on Control of Contractors).

Motor Vehicle Work:

Batteries – Electrolyte and Fumes – COSHH sheet 24
Brand Names

Applicable to boats, cars, motorcycles.

Uses/Processes

The provision of an electric current at fixed voltage from a number of lead-acid cells in series. The use and maintenance of this equipment.

Assessment

The electrolyte is a corrosive solution of sulphuric acid. Electrolyte used is about 34% sulphuric acid (4 M). It is hazardous to the eyes and will damage most clothing. During charging the gases released will carry droplets of this acid (WEL 3 mg/m3, 15 min ref period).

The internal resistance of lead-acid batteries is very low so a very high current will flow if the terminals are short circuited. Sparks and molten metal may be ejected.

Hydrogen and oxygen are emitted from a battery when it is being charged and possibly at other times, e.g. when being moved or shaken. A hydrogen/oxygen mixture can produce a violent explosion if ignited and it must be assumed that this mixture is present in the immediate vicinity of the cell tops at all times.

Controls

Eye protection must be worn when handling and maintaining lead-acid batteries.

Rubber gloves and aprons are needed for the preparation of battery acid and for the filling of new batteries.

No attempt must be made to repair a battery. This work can only be undertaken by an industry-trained person who fully understands the hazards involved.

Charging should be carried out in a well ventilated area, taking care to avoid sparks and other ignition sources.

Storage

Batteries should be stored in ventilated areas. Stock acids should be stored at low 

level in a store where they are not likely to be kicked.

Disposal

The acid may be poured slowly into a very large volume of water, neutralised with sodium carbonate (added until it stops fizzing) and flushed away. The empty battery may then be rinsed and sold as scrap for recycling.

Immediate Remedial Measures

If acid is splashed into the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If acid is splashed onto the skin: 

Wash off immediately with plenty of water, removing any contaminated clothing.

If spilt in the workshop: 

Ensure suitable personal protection during removal of any spill. Small spills may be swilled away with volumes of water. Alternatively, contain the spill with sand, earth or any absorbent other than sawdust and add sodium carbonate (soda ash) to neutralise it before scooping it into a bucket. Add water and stir, then leave to settle.  Pour off the water, flushing it away down a toilet. The wet absorbent can be tipped into a strong plastic bag which is disposed of in the ordinary waste.

Motor Vehicle Work: 

Demonstration Engines – COSHH sheet 25

Brand Names

Applicable to: boats, cars, motorcycles, models.

Uses/Processes

Schools have built and run small engine test beds to allow study of torque: speed characteristics and fuel consumption. These typically use a small lawn-mower engine but much smaller systems have used model aircraft engines.

Assessment

The risk of fire with even small amounts of fuel is high.

Some components (exhaust pipes) can be hot enough to burn skin.

Controls

All possible sources of ignition must be removed before handling fuel and when running the engine.

Leads to spark plugs must be adequately insulated.

Rotating parts and belts must be guarded to minimise the possibilities of entanglement. Long hair and loose clothing should be secured. Dangling jewellery should be removed. 

Exhaust pipes and other hot parts should be provided with thermal insulation to prevent accidental contact.

Engine test beds of any size should only be run under close adult supervision.

Immediate Remedial Measures

If fumes are inhaled: 

In the event of dizziness caused by fume, remove the affected person to the fresh air until recovered.

Severe cuts: 

Apply pressure on or as close to the cut as possible, using fingers or a pad of cloth. Leave any embedded large bodies and press round them. Lower the casualty to the floor and raise the wound as high as possible. Protect yourself from contamination by blood. 

If burns to the skin occur: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns to the skin occur: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing or faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.
Motor Vehicle Work: 

Engine Fuels, Engine Oils – COSHH sheet 26

Brand Names

Applicable to: petrol; diesel; two-stroke fuel; glow-plug fuel; petrol; engine oil.

Uses/Processes

The handling of fuels and lubricants. Oils are used to reduce friction and improve piston seals.

Assessment

Used engine oils and petrol must be treated as potential carcinogens.

Under normal conditions of use, engine fuels are not expected to present an inhalation hazard. Toxicity following single exposure to high levels (orally, through skin or by inhalation) of all fuels is of a low order. Exposure to higher concentrations can lead to nausea, headaches, and dizziness and, in extreme cases, loss of consciousness.

Engine fuels are slightly irritating to the skin with a defatting action. Splashes in the eye may cause irritation and some discomfort. Problems are unlikely in school workshops unless exposure is frequent.

Engine fuels, particularly petrol (leaded or unleaded) are extremely flammable.

Controls

Used engine oils must be handled only when wearing suitable gloves (e.g. nitrile rubber).

Good natural ventilation is sufficient to reduce the inhalation risk from fuels to acceptable levels.

The use of disposable PVC gloves is recommended for handling fuels when exposure will be short. Industrial nitrile gloves are recommended for frequent exposure.

All electrical switch gear, fittings and equipment within 1.25 m of the floor and within a radius of 5 m of a vehicle engine test bed, must be of an approved, protected pattern.

Fuels must not be used as solvents or cleaning agents.

Vehicles brought into the workshop should not have more than 15l (3 gallons) of fuel in the tank and must be fitted with a lockable cap.

The filling of tanks or containers (metal screw top) from storage vessels should be carried out in the open air, away from all ignition sources.

Storage

Fuel not in vehicle tanks must be held in suitable containers (e.g. metal petrol cans or approved plastic petrol containers) and in a highly flammable liquids cabinet. Where more than 15l (3 gallons) of fuel is to be stored, a Petroleum Licence must be obtained from the local Fire Prevention Officer and the fuel must then be stored in a purpose-built, external store.

Disposal

Engine fuels must be disposed of via an authorised waste disposal contractor. Do not allow fuels to enter the drainage system. Used engine oil must be placed in the tank at a public amenity site.

Immediate Remedial Measures

Inhalation: 

Remove the affected person to the fresh air.

If fuels or oils are swallowed: 

Accidental ingestion is unlikely but, in the event, do not induce vomiting. Wash out the mouth with water and if ingestion is suspected, send to hospital immediately.

If fuels or oils are on the skin: 

Flush contaminated skin with water, then wash with soap and water. Contaminated clothing should be soaked with water and removed. Do not reuse until laundered.

If fuels or oils are in the eye: 

Flush the eye(s) with copious quantities of running water from a tap. If irritation persists, seek medical attention.

If fuels or oils are spilt in workshop: 

In the event of a spill in a badly ventilated area, persons should not be allowed to enter the area even in an emergency until the atmosphere has been checked by a competent person and passed safe for entry.

Motor Vehicle Work: 

Exhaust Fumes – COSHH sheet 27

Uses/Processes

The testing or demonstration of tuning procedures on two or four stroke internal combustion engines. Products generated by the combustion of fuels are mainly carbon dioxide and water together with traces of carbon monoxide, hydrocarbons, nitrogen oxides, sulphur oxides and organic lead compounds.

Assessment

Apart from water, all the exhaust gases are considered harmful to health. Inhalation of combustion products can result in nausea, headaches and dizziness and, in extreme cases, loss of consciousness. The control of exposure to products of combustion may be based on the exposure limit for carbon monoxide which has a WEL of 200 ppm (15 min ref period).

Controls

It is essential for exhaust gases to be vented to the outside air. A duct leading to a roof-level stack will be required.

Engines mounted in movable chassis or wheeled assemblies may be tested or demonstrated outside the building.

If small engines are mounted in frames in the workshop and adequate ventilation can be provided by opening external doors and windows, an engine may be run within the building if confined to a period no greater than ten minutes in any half hour.

Immediate Remedial Measures

If fumes are inhaled: 

If adverse effects of exhaust fumes are experienced, remove those affected to the fresh air until recovered.

Plastics: 

Glass Reinforced Plastic, Resin Casting - COSHH sheet 28

Brand Names

Applicable to: Cibaform, Botbilda, Gelcoat, Resin, Plastic Padding.

Uses

A polyester resin, dissolved in styrene, is hardened by mixing with a catalyst. The resin is often used with glass-fibre reinforcement to give glass-reinforced plastic (GRP) which may be machined, cut or abraded.

Assessment

Styrene fumes (WEL 100ppm, averaged over eight hours) are liberated from the initial mixing until curing has ceased. The catalyst (usually organic peroxide) is corrosive to the eyes, nose, throat and airways. Irreversible damage can result from prolonged eye contact.

Glass fibre dust, produced when GRP moulds are machined and abraded, can irritate the skin, nose and throat and can exacerbate existing chest conditions. 

Styrene and combinations of methyl methacrylate and methyl styrene and/or vinyl toluene are used in unsaturated resin solutions. These degrease the skin and prolonged contact may cause dermatitis. Eye irritation can occur after several hours.

Controls

To control styrene fumes the maximum total quantity of material laid up curing in a workshop at any time should not exceed 1m2 or 0.25 kg of casting resin.

Windows should be kept open. This should ensure the WEL is not exceeded. If it is necessary to exceed these quantities the work must be removed to an unoccupied room for curing or forced ventilation must be used.

A standard calibrated dispenser must be used for storing liquid catalyst and dispensing must be carried out by a teacher or technician wearing eye protection and gloves.

A nuisance-dust mask may be helpful when laying up moulds with some types of 

cut glass-fibre mat. Trimming of GRP may be done out of doors or in rooms with a floor area exceeding 80 m2 with all available windows open. Dust produced in work with GRP can be reduced if the materials are trimmed at the ‘green’ stage.

Eye protection and disposable gloves must be worn.

All sources of ignition must be kept away, especially when cleaning brushes.

The polyester resins supplied to schools (e.g. Trylon AP101PA) are designed to produce as little fumes as possible.

The colour pastes which are often added to the gel coat may contain up to 60% lead chromate. The concentration of lead in the atmosphere should be kept below 0.15 mg/m3 (8 hr TWA). It would be wise to wear disposable gloves when handling these pastes and for staff to mix the colour paste with the gel coat or resin since only small amounts are needed to give quite intense colours.

Storage

Store resin, catalyst and acetone (propanone) as highly flammable liquids in suitable unbreakable containers which are clearly labelled. Unused resin and catalyst should be disposed of after one year.

Disposal

Wherever possible, disposal is achieved by mixing the resin and catalyst, allowing them to harden and then placing them in a sealed plastic bag in the waste. Excess catalyst should be mixed with 10 parts of paraffin (kerosene) and burnt carefully in the open air.

Immediate Remedial Measures

If swallowed: 

Give plenty of water. Do not induce vomiting. Obtain medical attention.

If vapour is inhaled: 

Remove casualty to fresh air. If breathing is even slightly affected, obtain medical attention.

If substances are in the eye: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If spilt on the skin or clothes: 

Remove contaminated clothing. Wash affected area thoroughly with soap and tepid water. If a large area is affected, or blistering occurs, obtain medical attention. Scrape resin off clothing, wash in tepid water and rinse repeatedly.

If spilt in workshop: 

Scrape and wipe up as much as possible, using newspaper, old rags etc. Dispose of in plastic bags.

Plastics: 

Hazards of Materials – COSHH sheet 29

Brand Names

Applicable to: nylon, polyurethanes, PVC, polystyrene etc.

Uses/Processes

All plastics (polymers) degrade at sufficiently high temperatures, producing fumes with various hazards. Those materials presenting hazards at lower temperatures are covered in this assessment.

Assessment

Decomposition of PVC powder in air starts at around 150( c with the release of vinyl chloride monomer (WEL 7 ppm, 8 hr TWA) which must be regarded as a carcinogen. Unless this vapour can be removed, heat processes should be avoided.

Polyurethane foam may produce hydrogen cyanide and nitrogen oxides when heated.

Styrene vapour is released during curing or polystyrene resin and when polystyrene or ABS are heated. In school processes the concentration is well below the WEL of 100 ppm (8 hr TWA).

PVC – long term exposure to dust may result in a reduction in lung function and the dust has a WEL of 10 mg/m3 (8 hr TWA). This level will not be reached with occasional use in a school workshop. Nylon dust is subject to a similar WEL which also will not be reached with occasional use.

There is a risk of skin and eye irritation from pouring powders.

The following polymer materials present only minimal COSHH hazards in normal use:

· Acrylonitrile, butadiene, styrene (ABS mixed polymer)

· Cellulose acetate butyrate (CAB mixed polymer, butyrate sheet)

· Cross-linked polyesters – dicarboxylic acids with diols & triols (Glyptals, alkyd resins)

· Polyamide (Nylon (various forms))

· Polycarbonate (PC sheet)

· Polyester and polyester copolymer (Terylene, Crimplene, Dacron, Trevira)

· Polyethers (Epoxy resins)

· Polyethylene (Polythene, Alkathene, HDPE, Plastazote Foam, Polymorph)

· Polyisoprene, polybutadiene, polychloroprene (Rubbers: natural, buna, neoprene)

· Polymethylmethacrylate (Acrylic, Perspex, Lucite, Plexiglass)

· Polymethylpentene (TPX)

· Polypropylene (Corriflute, Correx)

· Polytetrafluoroethene (PTFE, Teflon, Fluon)

· Polyvinylacetate (PVA)

Controls

If PVC must be used in heat processes, local exhaust ventilation will be required with testing at least every 14 months. Polyurethane foam must never be heated, e.g. with a hot wire for cutting.

Polystyrene resin may be used on a small scale in a well ventilated workshop. Expanded polystyrene may be cut with a hot wire. ABS should not be heated above its softening point.

Powdered plastics should be handled carefully to avoid the formation of dust clouds, but abrading PVC or nylon with hand tools will not cause a problem.

Hands should be washed thoroughly after handling the powder. Eye protection and protective gloves should be worn when pouring.

Storage

Store materials in a clean, dry area at an ambient temperature of less than 30( c.

Disposal

Large quantities must be handled by an authorised contractor.

Immediate Remedial Measures

If powder is swallowed: 

Drink plenty of water and seek medical attention.

If vapour is inhaled: 

Remove casualty to fresh air and seek medical attention.

If dust is in the eyes: 

Wash thoroughly for at least ten minutes with water to prevent scratching of the eye. Seek medical attention if irritation persists.

If spilt in the workshop: 

If possible, use an industrial vacuum cleaner to get the powder into bags. If sweeping, dampen powder first. Rinse area with soapy water.

Plastics: 

Machine Abrading – COSHH sheet 30

Brand Names

Applicable to: Acrylics, Nylon, Polypropylene, Polystyrene.

Uses/Processes

Shaping and cutting plastic materials by hand and by machine (bandsaw, drilling, metal centre lathe, moulding trimmer).

Assessment

Shaping and cutting plastic material by hand or by machine can give rise to dust and fine particles. Exposure to high concentrations may cause irritation of the eyes, nose and throat. WEL for dust is 10mg/m3 (averaged over eight hours). On the scale of school work, this process will not require local exhaust ventilation.

Unless care is taken to keep the work cool, the machining of rigid polystyrene may release styrene vapour (WEL of 100 ppm, 8 hr TWA; 250 ppm, 15 min ref period). A coolant is therefore required.

Controls
Where dust extraction is not available, the wearing of disposable face masks is recommended when machining. Eye protection (complying with BS EN 166) should also be worn. 

Work should only be undertaken in well ventilated areas.

When using a circular saw or bandsaw to cut plastic sheet, the material should be fed slowly and steadily to the blade in order to minimise heating. To prevent the cut being re-welded by Melted dust, the surface of the sheet can be covered with sticky tape or paper (e.g. masking tape).

When drilling, a slow speed and a correctly ground drill should be used. Soluble oil can be used as a coolant. Work should be clamped down to lessen the risk of shattering.

Persons suffering from asthmatic conditions are particularly prone to health hazards from abrading and should not undertake this process.

Pupils should wash their hands after abrading acrylics to remove dust. This will minimise the possibility of transferring dust to the eyes.

Storage

All plastics should be kept in a cool, dry place. The main store should preferably be outside and built of brick, away from heat sources, open flames and other sources of ignition.

Foamed plastics are more flammable and require extra care when storing.

Disposal

Small quantities may be added to ordinary waste.

Immediate Remedial Measures

Inhalation of fumes: 

If fumes are inhaled, remove person to fresh air and seek medical advice.

If dust or fumes in the eyes: 

If eyes water due to fumes or dust, flush with water and remove person to fresh air. If the condition persists, seek medical advice.

Plastics: 

Polishing Plastics – COSHH sheet 31

Uses/Processes

Applicable to acrylics. Production of a high-quality surface finish using polishing compounds and a power-driven mop. Final finishing by hand using liquid polish and a cloth.

Assessment

Perspex polish can be irritating to the eyes and skin and prolonged contact may cause dermatitis. High concentrations of the vapour may cause drowsiness or giddiness. Dust or lint may also be shed.
Controls
Goggles should be worn to protect the eyes. Hands should be thoroughly washed after using the polish. The use of a cleansing cream is advised.

A nuisance dust mask should be worn for prolonged periods of polishing or if an excessive amount of lint is shed from the mop.

Storage

Liquid perspex polish must be stored in dry conditions at moderate temperatures and in tightly closed containers.

Disposal

Large quantities of unwanted polishes should be disposed of through a licensed waste contractor.

Plastics: 

Polystyrene – Hot Wire Cutting – COSHH sheet 32

Brand Names

Applicable to: expanded polystyrene, Styrofoam.

Assessment

Polystyrene is cut by means of a wire heated to about 300(C. Styrene fumes, WEL 100ppm, (averaged over eight hours) and 250ppm (15 min ref period) are produced. These can irritate the eyes and if inhaled can cause coughing and dizziness. Tests have shown that levels of styrene even close to the wire are significantly below the WEL.
Controls
Only expanded polyurethane may be cut using this equipment. 

Rigid Modelling foam (Styrofoam) and polyurethane foam must not be cut with hot wire.
Rigid polyurethane may be cut and shaped by abrasion while springy polyurethane can be cut by a knife.

Use in well ventilated areas. Small, hand-held cutters may be used in well-ventilated conditions. Large, bench-mounted types may require local exhaust ventilation.

It is important to ensure that the equipment operates at the lowest temperature that allows free cutting. Controlled electrical heating is desirable to obtain an even wire temperature. If smoke is given off, the wire is too hot. Some bench hot-wire cutters have a foot switch which will virtually eliminate the production of harmful fumes.
Storage

Expanded polystyrene should be stored in a cool dry place away from heat or other sources of ignition.

Disposal

Small amounts of polystyrene foam can be taken to a domestic recycling centre.
Immediate Remedial Measure
Inhalation: 

If styrene fumes are inhaled, remove person to fresh air and seek medical advice.

If in the eyes: 

If eyes water due to styrene fumes, flush with water and remove person to fresh air. If the condition persists, seek medical advice.

Plastics:

Vacuum Forming – COSHH sheet 33

Brand Names

Applicable to: Acrylics, ABS, Polystyrene, and PVC.

Assessment

Overheating the thermoplastic sheet to a temperature where decomposition takes place produces styrene fumes from polystyrene or ABS, or vinyl chloride and hydrogen fumes from PVC. Provided the temperature is raised only to the softening point of each plastic there is little risk.
Controls
If overheating is possible, the vacuum forming machine must be fitted with a means of limiting the temperature of the plastic sheet (e.g. time switch and/or thermal cut out).

Storage

All plastics should be stored in cool, dry conditions away from sources of ignition.

Disposal

Licensed waste disposal.

Printed Circuit Boards: 

Etching – COSHH sheet 34

Uses/Processes

To produce, by etching away unwanted copper, an electronic circuit board designed to meet a specific requirement. 

The prepared board is immersed in ferric chloride (iron (III) chloride) solution or sodium peroxodisulphate (persulphate) solution to etch away the copper. The board is sometimes cleaned with a solvent before or after soldering, formerly mainly 1,1, 1 – trichloroethane, now propan-2-ol (isopropanol) or other alcohols (e.g. ethanol).

Assessment

Sodium peroxodisulphate (WEL of 2 mg/m3 – 15 min ref period) and ferric chloride are harmful if swallowed and steps should be taken to minimise the risk of ingestion.  Mist produced makes it less suitable for use in a bubble-etch tank. When used with a small manual developing tray, little mist will be produced.

If the two etchants are mixed, toxic chlorine gas is produced.

Propan-2-ol has a WEL of 500 ppm (15 min ref period). Ethanol WEL is 3000 ppm (15 min ref period). If applied by a brush (not a spray) these concentrations will not be approached in a school electronics area.

Iron salts have a WEL of 2 mg/m3 (15 min ref period). If the solution is prepared with gentle agitation and used in a tank with a lid, the mist produced will be minimised.

Solid etchants and the etching solution can be irritant to the skin or respiratory system.

Controls

Eye protection and protective gloves must be worn when preparing solutions and emptying tanks. If the processes are carried out in bubble tanks, the lids must be fitted to contain any mist.

Ferric chloride and sodium peroxodisulpate should not be available together in one workplace to eliminate the possibility of mixing. See over for changing etchants.

Users with cuts or sensitive skin must wear disposable plastic gloves. The wet boards must always be handled with plastic tongs.

Ignition sources should be removed from the area when using highly flammable solvents and natural ventilation is required to minimise the level of vapour.

If a single bubble-etch tank is used, it is recommended that a base board is used to improve stability. The tank can be held in an aluminium U-channel with sides at least 100 mm high and screwed to the board.

Storage

Both substances should be stored in a secure, well-ventilated area. Ferric chloride should not be stored in the vicinity of metals.

Disposal

Solid waste of both etchants should be placed in appropriate containers and passed to an authorised waste disposal contractor. Used ferric chloride solution should be neutralised with sodium carbonate and flushed away. Emptying the tank requires care and a siphon pump is recommended.

If changing from ferric chloride to sodium peroxodisulphate (or vice versa), the tank must be washed out thoroughly before filling with the new etchant.

Solutions of sodium peroxodisulpate should not be stored in sealed containers but may be re-used until they are a deep copper-sulphate blue when they can be well diluted and flushed away.

Immediate Remedial Measures

If swallowed: 

Wash out mouth thoroughly with water and give plenty of water to drink. Obtain medical attention.

If mist is inhaled: 

Remove from exposure. Keep warm and at rest. In severe cases, obtain medical attention.

If in the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. Obtain medical attention.

If spilt in workshop: 

Dilute with copious quantities of water and swill away.

Printed Circuit Boards: 

Preparation of Etch-Resistant Track Layouts – COSHH sheet 35

Brand Names

Photoresist developer, Photoresist stripper.

Uses 

To produce the track layout on a copper-clad board so that an electronic circuit can be made by etching away unwanted copper.

This can be done by hand with an etch-resist ink pen or photographically using a transparent mask and a board coated with photoresist. The board may be precoated or sprayed when required. After exposure to ultra-violet radiation (UV), the photoresist coating is developed using a dilute solution of sodium hydroxide (0.4 M or 16 g/l) or sodium silicate (5%). After etching, a more concentrated solution of sodium hydroxide (2 M or 80 g/l) may be used to strip away the coating or it can be removed with a proprietary stripper (e.g. ethanolamine in 2-butoxyethanol).

Assessment

Solid sodium hydroxide and concentrated solutions of it are rated corrosive and may cause burns to the skin and may blind eyes. The mist has a WEL of 2 mg/m3 (15 min ref period). This will not present a risk as the mist from the process tank can be contained beneath the lid.

The 5% sodium silicate solution (sometimes called metasilicate) is harmful by inhalation and if swallowed. The stripper is harmful by inhalation and in contact with the skin. The proprietary stripper contains ethanolamine (2-aminoethanol) (WEL 6 ppm for 15 min ref period) and 2-butoxyethanol (WEL 25 ppm over 8 hr TWA) and must be kept out of the eyes. The more dilute solutions used as a developer must also be kept out of eyes and should be kept off skin.

Sprays of all the solutions can be irritant to the eyes, skin and respiratory systems.

Controls

When preparing solutions, emptying tanks and using manual developing trays, eye protection and protective gloves must be worn. If the processes are carried out in bubble tanks, the lids must be fitted while operating to contain any mist.

If the layout is transferred photographically to the copper-clad board, ultra-violet radiation is needed to expose the photoresist. Since the UV is hazardous to the eyes, the boards are placed in commercial exposure boxes which have interlocks so that the lamp can only be switched on when the lid is closed. Home made boxes should not be used.

If the tanks form part of a plumbed in ‘lab station’, a non-return valve must be fitted in the water supply.

Storage

All substances should be stored in a secure, dry, well-ventilated area.

Disposal

Solid waste should be placed in appropriate containers and passed to an authorised waste disposal contractor. Used sodium hydroxide solutions should be neutralised with 1 M ethanoic (acetic) acid before pouring down the foul-water drain. Emptying a tank requires care and a siphon pump is recommended.

Sodium silicate solutions are difficult to dispose of and the following technique is suggested:

Put no more than 500 ml of solution in the bottom of a bucket and add a similar volume of 1 M ethanoic acid. This will convert the solution to a gel. Almost fill the bucket with warm water and stir. Leave for several hours, stirring occasionally, then pour down the foul-water drain (a toilet) and flush away.

Immediate Remedial Measures

If swallowed: 

Wash out mouth thoroughly with water and give plenty of water to drink. Obtain medical attention.

If mist is inhaled: 

Remove from exposure. Keep warm and at rest. In severe cases, obtain medical attention.

If sodium hydroxide or sodium silicate solutions are in the eyes: 

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue irrigation until the casualty reaches hospital.

If the proprietary stripper or acetic acid is in the eyes: 

Irrigate immediately with water, holding eyelids apart, for at least ten minutes.

If any of these solutions are spilt in the workshop: Dilute with copious quantities of water and swill away.

Printed Circuit Boards: 

Production – COSHH sheet 36

Assessment

Sodium Hydroxide is corrosive and the solid or strong solution may cause burns to the skin or severe eye damage. The mist has a WEL of 2mg/m3 (averaged over 15 minutes). Weak solutions are irritant and may cause eye damage.

Iron salts (solid Ferric Chloride) may be irritant. WEL of 2mg/ m3 (averaged over 15 minutes) and 1mg/ m3 (averaged over 8 hours).

Trichloroethane is harmful by inhalation. Its use as a solvent should not be necessary as there are safer alternatives (e.g. propan-2-ol or other alcohols such as Ethanol). Alcohols may cause headaches and dizziness. They are also highly flammable.

Sodium Peroxodisulphate (Persulphate) is not recommended for school use.

Controls
Sodium Hydroxide and Ferric Chloride mists will be adequately controlled provided the solutions are contained in a process tank with a lid. Ferric Chloride solutions should be prepared by gentle agitation. Solvents used to clean the boards should be applied by brush rather than spray to control the concentrations in the air.

Eye protection to BS EN 166, protective gloves and aprons must be worn whilst preparing solutions, emptying tanks and where there is a risk of spitting from bubble etch tanks.

Storage
Both substances should be stored in a secure well-ventilated area. Ferric Chloride should not be stored in the vicinity of metals.

Disposal


Used Ferric Chloride should be neutralised with Sodium Carbonate and flushed away. The sodium carbonate should be added in small amounts until the solution is alkaline when tested with litmus paper. It is likely that roughly the same mass of sodium carbonate will be required as Ferric Chloride. A siphon pump is recommended to empty the tank. Solid waste of both substances should be disposed of through a licensed contractor.

Surface Finishes: 

Acid Treatments – Pickling and Sample Etching - COSHH sheet 37

Brand Names

Applicable to: corrosion study; microscopic examination; scale removal.

Uses/Processes

The corrosion resistance of iron and steel can be improved by treatment with sulphuric and phosphoric acids. The Footner process uses immersion in 5% (about 0.5 M) sulphuric acid at 60( C for 15 minutes, two rinses in hot water and then five minutes in 2% (about 0.2 M) phosphoric acid.

When beating copper or gilding metal, it is heated to anneal it from time to time. The copper oxide can be removed by immersing the copper in 0.5 M sulphuric acid for a few minutes.

If specimens are being prepared for examination under a metallurgical microscope, the polished surface is often etched with particular solutions to reveal the crystal structure.

Assessment

Some etchants contain toxic constituents but at the concentrations used this is not a problem. The solution used for etching lead is harmful.

Sodium hydroxide solution for etching aluminium and Fry’s reagent for etching iron are corrosive. The undiluted acids are corrosive.

Most of these solutions are irritant to the eyes, skin and respiratory system.

Nital solution (which contains ethanol) for etching is a highly flammable liquid.

The diluted acids used for pickling and cleaning copper present minimal risks so long as the metal is first cooled in water.

Controls

When staff are diluting the acids they must wear eye protection and add the acid slowly to the water. The sulphuric acid will need cooling between additions.

When staff are preparing, and students are using, the etching solutions, they must wear eye protection.

When adding nitric acid to ethanol, there should be no naked flames in the room.

Details of Etching Solutions

Aluminium etching: Use 2 M sodium hydroxide solution (corrosive) at 60 to 70 ( C (i.e. 20 g solid sodium hydroxide in 250 ml water).

Copper etching: Dissolve 20 g hydrated iron (III) chloride (ferric chloride) in 80 ml water and add 20 ml concentrated hydrochloric acid. Label the solution irritant.

Iron or steel etching (Fry’s Reagent): Dissolve 59 g hydrated copper (II) chloride in 40 ml water and add 60 ml concentrated hydrochloric acid. Label the solution corrosive.

Iron or steel etching (Nital solution): Add no more than 2 ml concentrated nitric acid slowly to 98 ml ethanol (industrial methylated spirit). Label the solution highly flammable but do not store longer than a week.

Lead etching: Just before use, mix together equal volumes of 5 M nitric acid and 15% ammonium molybdate solution (i.e. 1.5 g in 10 ml water). Wearing gloves, apply with a swab for 30 seconds and rinse. Label the solution corrosive and harmful.

Cleaning cast silver: Oxide and flux residues can be removed with 2 M nitric acid. Label the solution corrosive.

Storage 

In polypropylene bottles, in a cool, dry, well ventilated place away from ignition sources. Small volumes of nital can be stored temporarily in a highly flammable liquids cupboard. All bottles should be labelled with a name and hazard warning symbol.

Disposal

Small quantities of these solutions can be diluted in a large volume of water and flushed into the foul water drain. Large quantities (more than 500 ml) require an authorised waste disposal contractor.

Immediate Remedial Measures

If swallowed: 

Do not induce vomiting. Keep casualty at rest and obtain medical attention.

If fumes are inhaled: 

Remove casualty to fresh air. Keep warm and at rest. If breathing is irregular or has stopped, administer artificial resuscitation. Obtain medical attention.

If sodium hydroxide is in the eyes: 

Irrigate immediately with water, holding eyelids apart. Send for an ambulance and continue irrigation all the way to hospital and until attention is received.

If acid is in the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. If discomfort continues, obtain medical attention.

If solutions splash onto the skin: 

Remove contaminated clothing. Wash skin thoroughly with soap and water or use a proprietary skin cleanser.

If spilt in the workshop:

If Nital is spilt, remove sources of ignition. Ventilate area. Contain and collect the spill with non-flammable absorbent material, e.g. sand or earth. Store safely, pending disposal. Do not allow to enter drains.

Surface Finishes: 

Enamelling Kilns – COSHH sheet 38

Brand Names

Applicable to: jewellery enamels on copper, gilding metal, silver and gold.

Uses/Processes

Finely ground borosilicate glass (coloured by trace metallic compounds) which melts at 800 to 820 (C is fused to the surface of certain metals. Kilns may be either electric or gas fired but some work is done with a blowpipe (torch).

Assessment
Gas fired kilns will produce carbon dioxide with traces of nitrogen oxides and carbon monoxide present as combustion products. The combustion products from gas fired kilns and torches are a risk if they are allowed to accumulate.

Electrically heated kilns sometimes have exposed elements which can be touched when the door is open. There is a serious risk to users of indirect electrical contact through metal tools if the element is exposed and ‘live’.

The enamelled product may be extremely hot when removed from the heat source, particularly at ‘black heat’ which may not appear hot.

Controls

Gas fired kilns must not be used.

Electric kilns with exposed elements must have an interlock which interrupts the power when the door is opened.

Hot materials should be handled with tongs or other suitable tools.

Overheating and bending should be avoided as the glazed surface may shatter.

Immediate Remedial Measures

If fumes are inhaled: 

In the event of dizziness caused by fume, remove the affected person to the fresh air until recovered.

If burns to the skin occur: 

Cool the affected area under a running cold tap for ten minutes.

If serious burns to the skin occur: 

Send for an ambulance. Cool the affected area under a running cold tap for ten minutes. Watch for difficulty in breathing of faintness. Remove jewellery or watches which might be difficult to remove later if the limb smells. Apply a dry dressing held in place by a cotton wool pad secured with a bandage or adhesive tape if the ambulance has not yet arrived.

Surface Finishes: 

Enamels - COSHH sheet 39

Brand Names

Applicable to: Jewellery enamels on copper, gilding metal, silver and gold.

Uses/Processes

The process of fusing finely ground borosilicate glass to the surface of certain metals.

Assessment

This process is hazardous through ingestion and inhalation. Prolonged skin contact can cause irritation and inflammation.

Enamels need not contain lead. However, they will contain small quantities of insoluble chromium, cobalt, copper, nickel, antimony, cadmium or manganese compounds. These present minimal risk when handled carefully in the small quantities required.

Although cadmium pigments have a WEL of 0.03 mg/m3 (8hr TWA) and certain chromium compounds have a WEL limit of 0.05mg/m3 (8hr TWA), these compounds are present as minor constituents of the enamelling glass and these limits will not be reached in the school workshop. The other trace compounds have higher WEL values and these limits will not be approached.

Eye protection and hand washing after use will prevent irritation.

Controls

Ensure chosen enamels are lead free.

Do not eat, drink, smoke or apply cosmetics in areas where the material is being used.

Wash hands thoroughly after handling. 

Wear eye protection when heating enamelled surfaces by blow-torch.

Overheating should be avoided as the glazed surface may shatter.

Storage

Enamels should be stored in sealed, clearly marked containers which should be in a dry, ventilated area.

Disposal

Do not attempt to discard waste enamel by washing into the drainage system. 

Dispose of spillages or unwanted materials in a sealed plastic bag in the ordinary waste.

Immediate Remedial Measures

If enamels are swallowed: 

Give plenty of water and seek medical advice.

If enamels are spilt in the workshop: 

Use industrial vacuum equipment where practicable. Moisten prior to sweeping.

Do not attempt to sweep a spill in a dry state from a bench.

If enamels are blown into the eyes:

Irrigate immediately with water for at least ten minute, holding eyelids apart. Obtain medical attention.

If enamels are in contact with the skin: 

Wash with soap and water.

Surface Finishes: 

Polyurethane Paints – COSHH sheet 40

Brand Names

Various manufacturers.

Uses

Many uses throughout the curriculum.

Assessment

Polyurethane paints contain white spirit which has a WEL of 100ppm averaged over an eight hour period. In normal school workshops this level will not be reached.

The substance is an irritant and splashes to the eye will cause discomfort and possible damage. Prolonged skin contact could cause irritation and dermatitis.

Controls

Ensure that ventilation is sufficient to control fumes. Where there is a risk of eye contact, eye protection (to BS EN 166) should be worn. Skin contact should be avoided.

Storage

These paints are flammable materials and should be stored with other flammables in flameproof cupboards or stores.

Disposal

Large quantities must be disposed of through a licensed waste contractor.

Surface Finishes: 

Polyurethane Varnishes, Wood Polishes - COSHH sheet 41

Brand Names

Button polish, french polish, cellulose and polyurethane

Uses/Processes

Used on wood to give a high quality finish after manual polishing. 

Assessment

Polishes contain mixed alcohols including ethyl alcohol and methyl alcohol and the fumes are toxic. High concentrations may produce effects on the central nervous system. In extreme cases loss of consciousness may result. WEL for ethyl alcohol (ethanol) is 3,000 ppm (15 min ref period); WEL for methyl alcohol (methanol) is 250 ppm (15 min ref period).

Polyurethane varnish contains white spirit which has a WEL of 550 mg/m3 (8 hr TWA) or about 300 ppm (15 min ref period). In normal school workshop operations these levels will not be reached. However, cellulose-based finishes use toluene as the main solvent. The WEL is 150 ppm (15 min ref period) and this could be reached.

These substances can also be irritants and splashes to the eye will cause discomfort and possible damage. Prolonged contact may have an effect which can lead to skin irritation and dermatitis.

Some twin-pack polyurethane finishes contain isocyanates which are toxic or harmful and irritant. They have a particularly low WEL which makes them totally unsuitable for use in schools by students or staff.

Controls

Natural ventilation is sufficient to control the toxic hazards in the use of polishes and simple polyurethane varnish.

Cellulose-based finishes, including sealer and final coats applied as aerosols, should be avoided unless local exhaust ventilation is available.

Where there is a risk of eye contact, eye protection (to BS EN 166) should be worn. Skin contact should be avoided.

All sources of ignition must be removed when using these varnishes.

Storage

In a cool, dry, well ventilated place, away from sources of ignition. 

Disposal

Licensed waste disposal.

Immediate Remedial Measures

If paints are swallowed: 

Do not induce vomiting. Keep casualty at rest and obtain medical attention.

If vapour from paints is inhaled: 

Remove casualty to fresh air. Keep warm and at rest. If breathing is irregular or has stopped, administer artificial resuscitation. Obtain medical attention.

If paint is splashed into the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. If discomfort continues obtain medical attention.

If on the skin: 

Remove contaminated clothing. Wash skin thoroughly with soap and water or use a proprietary skin cleanser. Do not use solvents.

If spilt in the workshop: 

Remove sources of ignition. Ventilate area. Contain and collect the spill with non-flammable absorbent material, e.g. sand or earth. Store safely pending disposal. Do not allow to enter drains.

Surface Finishes: 

Solvent-Based Paints – Aerosols – COSHH sheet 42

Brand Names

Applicable to: acrylic paints, rust proofing, fluorescent paints.

Uses/Processes

Many different paints are available in cans to be applied as aerosols. These finishes are very convenient for objects small enough to be placed in a large cardboard box (on its side) to contain the over-spray. Zinc-rich primers often contain toluene in the solvent mixture, others contain up to 35% of xylene. Possible other constituents include MEK, acetone and alcohols. The propellant is usually butane.

Assessment

Toluene (methyl benzene) and xylene (dimethyl benzene) vapours are harmful by inhalation, causing headaches, dizziness and nausea. The WEL for toluene vapour is 50 ppm (8 hr TWA). These values can easily be exceeded if zinc-rich primer is used extensively.

Xylene and acetone (propanone) are irritating to the eyes, skin and respiratory system. The WEL for xylene vapour is 100 ppm (8 hr TWA) and 150 ppm (15 min ref period). These values could be exceeded if aerosol paints are used extensively. 

The WEL for acetone is 750 ppm (8 hr TWA) and 1500 ppm (15 min ref period). These values would not be exceeded in typical use.

Methyl ethyl ketone (MEK or butanone) is irritating to the eyes and respiratory system. Splashes to the eye will cause discomfort and possible damage. Prolonged contact with the skin may have a defatting (drying) effect which may lead to skin irritation and dermatitis.

All types use extremely flammable solvents and propellants.

Controls

Use of zinc-rich primer should be avoided unless local exhaust ventilation is available or it is practicable to work in the open air.

Other paints can be used on a small scale in areas with good general ventilation.

Eye protection must be worn and skin contact avoided.

All naked flames and other ignition sources must be removed before using aerosol finishes.

Storage 

In a cool, dry, well ventilated place, away from ignition sources. 

Up to 50 litres of highly flammable liquid can be held in small containers in a fire-resisting highly flammable liquids cupboard or bin.

Disposal

An authorised waste disposal contractor should be used.

Immediate Remedial Measures

If paints are swallowed: 

Do not induce vomiting. Keep casualty at rest and obtain medical attention.

If vapour is inhaled: 

Remove casualty to fresh air. Keep warm and at rest. If breathing is irregular or has stopped, administer artificial resuscitation. Obtain medical attention.

If sprayed into eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. If discomfort continues, obtain medical attention.

If on the skin: 

Remove contaminated clothing. Wash skin thoroughly with soap and water or use a proprietary skin cleanser. Do not use solvents.

Surface Finishes: 

Solvent-Based Paints – Liquids – COSHH sheet 43

Brand Names

Applicable to: Hammerite, Sanding Sealer, brushing cellulose.

Uses/Processes

Sanding Sealer is a popular wood finish which dries quickly to give a shiny and attractive surface. The main constituent of the recommended thinner is toluene. 

Hammerite paints, often used on metals, contain ground glass in resin with xylene as a major constituent of the solvent.

Brushing cellulose also uses a solvent based on xylene.

Assessment

Toluene (methyl benzene) and xylene (dimethyl benzene) vapours are harmful by inhalation, causing headaches, dizziness and nausea. The WEL for toluene vapour is 50 ppm (8 hr TWA) and 150 ppm (15 min ref period). These values can be exceeded if sanding sealer is used extensively or if jars of thinner are used to hold brushes between use.

Xylene is irritating to the eyes, skin and respiratory system. The WEL for xylene vapour is 100 ppm (8 hr TWA) and 150 ppm (15 min ref period). These values could be exceeded if Hammerite paint is used extensively or if jars of thinner are used to hold brushes between uses.

Sanding sealer and the thinner are highly flammable. There is a serious risk of fire if any ignition source is present close to where sanding sealer is being used.

Splashes to the eye will cause discomfort and possible damage. Prolonged contact with the skin may have a defatting effect which may lead to skin irritation and dermatitis.
Controls

The use of sanding sealer should be avoided unless local exhaust ventilation is available or it is practicable to work in the open air.

Hammerite paints and brushing cellulose can be used on a small scale in areas with good general ventilation.

Eye protection (spectacles) must be worn and skin contact avoided.

All naked flames and other ignition sources must be removed before pouring toluene thinner or toluene-based finishes.

Benzene is very toxic and a category 1 carcinogen. It must not be used in schools and any old stocks, formerly used as a cleaning solvent, must be disposed of.

Only specialist paints now contain lead but it is just possible that old stock, containing lead, is still liquid. Such stocks should not be used and should be disposed of.

Water-based wood dyes applied by rag, brush or dipping present minimal hazards. If they are sprayed, precautions should be taken to minimise breathing in the spray.

Storage 

In a cool, dry, well ventilated place, away from ignition sources. Up to 50 litres of highly flammable liquid can be held in small containers in a fire-resisting highly flammable liquids cupboard or bin.

Disposal

An authorised waste disposal contractor should be used.

Immediate Remedial Measures

If paints are swallowed: 

Do not induce vomiting. Keep casualty at rest and obtain medical attention.

If vapour is inhaled: 

Remove casualty to fresh air. Keep warm and at rest. If breathing is irregular or has stopped, administer artificial resuscitation. Obtain medical attention.

If sprayed into eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. If discomfort continues, obtain medical attention.

If on the skin: 

Remove contaminated clothing. Wash skin thoroughly with soap and water or use a proprietary skin cleanser. Do not use solvents.

If spilt in the workshop: 

Remove ignition sources and ventilate area. Contain and collect the spill with non-flammable absorbent material, e.g. sand or earth. Store safely pending disposal. Do not allow to enter drains.

Textiles: 

Cleaning Agents – Bleaches – COSHH sheet 44

Brand Names

Applicable to: bleach, Brobat, Domestos, Parozone, Vortex, Stain Devils.

Uses/Processes

Operations to remove stains using liquids or tablet cleaners. 

Liquid bleaches mostly contain sodium hypochlorite which releases chlorine as the active ingredient. Some types, e.g. Stain Devils 4 & 6, may use peroxides instead.

Solid bleach powders contain either calcium hypochlorite or possible sodium perborate. 

Bleach tablets release chlorine in solution from sodium dichloroisocyanurate.

Assessment

Solutions containing sodium chlorate (I) (hypochlorite) with more than 10% active chlorine are corrosive, causing severe damage to the eyes and burns to the skin. Most ‘concentrated’ chlorine bleaching solutions available commercially are merely irritant to the eyes or skin.

Solids containing calcium chlorate (I) (hypochlorite) are corrosive.

Powders containing sodium perborate and tablets containing sodium dichloroisocyanurate and calcium chlorate (I) are harmful or irritant.

Chlorine gas is given off when acids (e.g. some cleaning agents) are mixed with chlorine bleaches. Some people, particularly asthmatics, are sensitive to extremely low levels of chlorine.

Controls

The solution chosen should have the lowest concentration compatible to the task to be carried out. If corrosive bleach is ever needed, it must be handled while wearing gloves and goggles. For handling powders, goggles are preferable and gloves should also be worn. Care must be taken to avoid raising dust. 

Pupils below year 12 must not be permitted to use bleach solutions or powders that are corrosive. They may use diluted solutions, under supervision.

Bleaching powders contain oxidising agents; cloths used with the powder might ignite on drying out. To prevent this, all such cloths must be rinsed out thoroughly to remove traces of powder after use.

Chlorine-based bleaches must not be mixed with other cleaning agents. If bleaches containing sodium or calcium chlorate (I) or sodium dichloroisocyanurate are mixed with acids, the toxic gas chlorine will be released but it may not always be possible to determine if other cleaners have acidic contents. Therefore, under no circumstances must bleach be mixed with, stored near, or used at the same time as, any other cleaning agent.

The release of chlorine is prevented if no acid materials are available.

Storage

All bleaches should be stored securely and away from food areas. They should not be stored in the same cupboard as acids.

Dispose of any stocks of chlorate (I) bleaches more than about two years old since they lose their effectiveness in storage.

Disposal

Used or surplus bleach solutions can be diluted, greatly if they are initially concentrated, and flushed down a foul-water drain. Powders and tablets should be mixed with plenty of water and similarly flushed to waste. 
Immediate Remedial Measures

If swallowed: 

Give plenty of water and seek medical attention. Do not induce vomiting.

If bleach is in the eyes: 

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue until the casualty reaches hospital.

If chlorine is liberated and inhaled: 

Remove person to fresh air and seek medical attention.

If bleach is spilt on the skin or clothes: 

Remove contaminated clothing. Wash affected area thoroughly with a large amount of water. If a large area is affected or blistering occurs, seek medical attention. Soak contaminated clothing and rinse repeatedly.

Textiles: 

Cleaning Agents – Detergents – COSHH sheet 45

Brand Names

Applicable to: liquids and powders for washing clothes; Stain Devils.

Uses/Processes

Clothes washing detergents are designed to link grease and particulate dirt to water. They may also contain phosphates, enzymes and bleaches such as sodium perborate. Pre-wash soaking agents and stain removing agents may also contain sodium carbonate.

Assessment

Sensitisation and/or allergy may develop from exposure to enzymes included in some brands, i.e. the ‘biological’ types. All detergents, by their property of dissolving grease, tend to aggravate allergic reactions after contact with enzyme additives.

Sodium peroxoborate (perborate) is variously rated as harmful or irritant, affecting the skin, eyes and respiratory system, and if swallowed. Solid detergents containing sodium perborate could damage the skin or eyes but are unlikely to be inhaled or swallowed in schools.

Agents containing sodium carbonate could be irritant to the skin. All detergents also remove natural oils from the skin leading to possible dryness, chafing and other dermatological problems.

Controls

Although many detergents are not classed as hazardous, it is strongly advised that all contact with the skin is avoided by wearing gloves, particularly for persons who are recognised as having sensitive, damaged or dry skin or where washing powders containing enzymes are used.

Powders with bleaching agents should be handled with care to avoid raising dust.

Gloves alone will provide sufficient protection unless there is also a risk of splashing, when eye protection is also needed.

Storage

Detergents classed as ‘irritant’ should be stored in a safe place away from food areas.

Disposal

Unwanted detergents can be put in the ordinary waste.

Immediate Remedial Measures

If swallowed: 

Give plenty of water and seek medical attention. Do not induce vomiting.

If alkaline detergent is in the eyes: 

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue until the casualty reaches hospital.

If ordinary detergent is in the eyes: 

Irrigate immediately with water, holding eyelids apart for at least ten minutes. If pain or discomfort continues, obtain medical attention.

If irritant detergents are spilt on the skin or clothes: 

Remove contaminated clothing. Wash affected area thoroughly with a large amount of water. If a large area is affected or blistering occurs, seek medical attention. Soak contaminated clothing and rinse repeatedly.

Allergic reaction: 

If the casualty shows anxiety, red, blotchy skin, smelling of the face and neck and puffiness around the eyes, they could be suffering from a serious allergic reaction. Call an ambulance and prop the casualty in a sitting position in case breathing problems develop.

Textiles: 

Cleaning Agents – Solvents – COSHH sheet 46

Brand Names

Applicable to: dry cleaning techniques; specialist spot cleaners.

Uses/Processes

Solvents may be used for removing stains from fabrics and in tests to determine their suitability for use with different synthetic fibres. 

Substances which have been used in the past include: methylated spirit; acetone or nail-varnish remover; carbon tetrachloride; 1, 1, 1 – trichloroethane; white spirit (turpentine); perchloroethylene or tetrachloroethylene; tetrahydrofuran.

Assessment

Tetrachloromethane (carbon tetrachloride) is toxic by inhalation, skin contact and if swallowed and is too toxic to be used.

Perchloroethylene, i.e. tetrachloroethylene (1,1, 2, 2 – tetrachloroethene) and 1,1, 1 – trichloroethane are rated as harmful but could be used in small quantities with little risk.

Some solvents, particularly ethanol (methylated spirit) are highly flammable.

Propanone (acetone), nail-varnish remover (often ethyl acetate) are irritant to the skin. They remove natural oils leading to dryness, chafing and other dermatological problems. Tetrahydrofuran is irritant to skin and eyes.

Many chlorinated solvents are harmful to the environment. Those which attack the ozone layer, e.g. tetrachloromethane and 1, 1, 1 – trichloroethane, are no longer available. Others affect the aquatic environment, e.g. perchloroethylene, and are still used. 

Of all the cleaning solvents, white spirit is considered the least hazardous.

Controls

Ordinary room ventilation will deal adequately with vapours from small amounts of dry-cleaning solvents.

Solvent abuse. Strict control over the use of solvents should be enforced to ensure that deliberate inhalation of vapour does not take place. Gloves alone will provide sufficient protection to control the irritant risk unless there is an additional risk of splashing, when eye protection is also needed.

Methanol (which is much cheaper than ethanol) must not be used in place of methylated spirit as it considered to be too toxic.
Storage

These solvents should be stored in sealed containers, in a dry place, within the temperature range 5( to 30( C and well away from ignition sources such as sparks, pilot lights and other naked flames, in a highly flammable liquids cupboard if the containers are bigger than 500 ml. 

All storage for ‘sniffable’ solvents must be secure.

Disposal

Waste solvents, including emptied containers, must be taken to a domestic recycling or waste disposal site. Large quantities of all ozone depleters require collection by an authorised waste disposal contractor.

Immediate Remedial Measures

If solvents are swallowed: 

Do not induce vomiting. Seek medical attention.

If vapour is inhaled: 

Remove the casualty to fresh air and seek medical attention.

If solvent is splashed into the eyes: 

Irrigate immediately with water, holding eyelids apart for at least ten minutes. Obtain medical attention.

Effects on skin: 

Repeated and prolonged contact with the skin may cause removal of natural greases, resulting in dryness, cracking and possible dermatitis. Wash with mild antiseptic and apply moisturising cream.

If spilt in workplace: 

Remove all ignition sources and ventilate the area thoroughly. Cover the spill with sand or mineral cat litter, pick up the resultant past with spark-proof tools and place in a sealable metal container. Store safely, pending disposal.

Textiles: 

Dyes and Mordants – COSHH sheet 47

Brand Names

Applicable to: natural dyes; reactive dyes; alum and ferrous sulphate etc.

Uses/Processes

Cold water dyes: Textiles may be prepared in one of several ways and then left to soak in a room-temperature dye bath.

Hot water dyes: Quicker results can be achieved by using a hot dye bath.

Dyeing with mordants: Some fabrics must be pre-treated with a mordant to make the coloured dye stick to the fibres, e.g. alum, ferrous sulphate, tin (II) chloride, potassium dichromate.

Assessment

Some dyes, e.g. Disperse Yellow, have produced cancers, or are suspected as cancer-causing agents. They are now labelled Toxic. Potassium dichromate (VI) is carcinogenic by inhalation (of the dust) and toxic if swallowed. If such dyes are used with the care normally taken when handling chemicals, there should be no long term adverse health effects.

Some mordants, e.g. iron (II) (ferrous) sulphate and tin (II) (stannous) chloride are harmful if swallowed. Iron (II) sulphate has a WEL of 2 mg/m3; tin (II) chloride WEL is 4 mg/m3 (15 min ref period). When solutions are being used as mordants, they are unlikely to give rise to spray at these concentrations but there could be a problem when preparing solutions. 

Some dyes and dye fixatives, e.g. containing sodium silicate and mordant solutions containing more than 7% potassium dichromate (VI) are irritant to the skin.

Certain reactive dyes have been identified as giving rise to allergy and/or sensitisation.  Potassium dichromate (VI) solutions (of less than 0.5%) may cause sensitisation. Procion yellow MX-8G is more likely than others to trigger a response. The hazard is greatest when handling the solid dye; solutions are much safer.

Some mordants such as alum (aluminium potassium sulphate) are not classified as hazardous.

Controls

Containers of toxic materials should be opened and the solid weighed out in a laboratory fume cupboard; once covered with water the risk becomes minimal. Gloves and eye protection should be worn.

When using dyes, fixers and mordants that are irritant, the eyes should be protected with safety spectacles from the risk of splashes and dust. Procion MX dyes should be avoided; Procion HE dyes are safer. In most cases, gloves alone will provide sufficient protection from irritation.

When handling mordant solutions and reactive dyes in solid form, gloves will usually provide sufficient protection from sensitisation. If Procion MX dyes are used, they should be handled in a fume cupboard.

Pupils should handle dyes in solution rather than as solids. If powdered dyes must be employed, they should not be used below Year 9 and then only with close supervision below Year 12. Pupils should not be allowed to handle the powder of very reactive dyes, such as Procion Yellow MX-8G.

Storage

All dyes, fixers and mordants should be kept away from food areas in a secure place. It may be sensible to store mordant chemicals along with similar substances in the science department. Potassium dichromate (VI) and its solutions are oxidising agents which will assist fire; store them away from flammable and other combustible materials.

Disposal

Small quantities of unwanted dyes are best made into solutions and flushed away. Large quantities should be disposed of by an authorised waste contractor.

Immediate Remedial Measures

If swallowed: 

Give plenty of water and seek medical attention. Do not induce vomiting.

If dye or mordant is in the eyes: 

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue until the casualty reaches hospital.

If spilt on the skin or clothes: 

Remove contaminated clothing. Wash affected area thoroughly with a large amount of water. If a large area of skin is affected, seek medical attention. Soak contaminated clothing and rinse repeatedly.

Allergic reaction: 

If the casualty shows anxiety, red, blotchy skin, smelling of the face and neck and puffiness around the eyes, they could be suffering from a serious allergic reaction. Call an ambulance and prop the casualty in a sitting position in case breathing problems develop.

Textiles: 

Fabric Identification – Activities – COSHH sheet 48

Brand Names

Applicable to: burning tests; constituent tests; acid/alkali tests; solvent tests.

Uses/Processes

Burning tests on very small samples. Chemical tests of fabrics, yarns and threads using the reagents listed below. This activity is suitable for advanced classes only.

Assessment

The qualifications and experience of teaching and technical staff form an essential part of the assessment of the risks for this activity.

Some staff may lack experience in activities on this topic and facilities, e.g. fume cupboards, may not be available.

Setting fire to samples of materials is an obvious fire risk.

Controls

Training of two distinct types may be needed: -
1. Basic instruction on safe use of chemicals

2. Practice on the tests to be performed (which could be in-house)

It is necessary to separate flammability testing from other activities and confine all the tests to small samples.

Students should not prepare the test solutions from concentrated stock; this work is appropriate for a trained technician.

Disposal

After tests, samples of fabrics should be allowed to dry (to eliminate solvents) and then be rinsed with water before placing them in a plastic bag and adding them to the solid waste.

Burning Tests

Using a few threads of not more than 1cm square of fabric (not PVC) held in tongs, put the sample into a small flame to see whether or not it ignites, then answer the following questions: -

· Does the material continue to burn when withdrawn from the flame and does it melt?

· Is the smoke sooty or not?

· Do the fumes smell acrid, of burning paper, of singed feathers, of singed hair or of vinegar?

· How do the fumes affect damp red and blue litmus paper?

· What is the colour and nature of the ash? Is it powdery, easily crushed beads or hard beads?

The results to be expected with different fibres are listed in PART 1 to this APPENDIX.
Chemical Tests

Test for cellulose: Prepare a 0.01 M solution of iodine in potassium iodide (CLEAPSS Recipe Card 39) and a concentrated solution of zinc chloride by dissolving 13.6 g in 10 ml of water. Choose a light coloured fabric for this test. 

Test the fabric with a drop of the iodine solution. If it goes blue, starch is present which must be washed out before the test for cellulose.

Add a few drops of iodine to 1 ml of the zinc chloride solution in a test tube. Agitate it gently and put a few drops on the fabric. If it now goes blue, cellulose is present.

Test for nitrogen: Place a 1 cm square of fabric in the bottom of a test tube and just cover it with soda lime. Heat gently; if nitrogen is present, ammonia is produced and is detected with damp red litmus paper which turns blue. The test must be conducted in a well ventilated area and no attempt should be made to inhale the fumes as they are given off.

Test for protein: Shred a 1 cm square of fabric, ideally of a pale colour, and push the bits to the bottom of a test tube. Carefully add about 1 ml of concentrated nitric acid. Warm the tube gently over a flame for a few minutes and then cool it by holding the closed end under a slowly running cold tap. Add about 1 ml of 2 M ammonia solution (CLEAPSS Recipe Card 4). A deep yellow colour which goes bright orange when the ammonia is added shows the presence of protein.

Test for sulphur: Prepare some 2 M sodium hydroxide solution (CLEAPSS Recipe Card 65) and lead (II) ethanoate solution by dissolving 32 g in 100 ml of water.

Take a few light coloured threads and push them to the bottom of a test tube. Add about 3 ml of the sodium hydroxide solution and heat. Cool under a cold tap and add a few drops of lead ethanoate solution. A black or dark brown colour indicates sulphur.

Effect of acetone: Use a sample of fabric of about 1 cm square in a test tube. Cover it with propanone (acetone) and leave for 10 minutes, agitating occasionally. Acetate rayon dissolves.

Effect of dichloromethane: Test as above with dichloromethane (instead of chloroform). Tricel dissolves.

Effect of dilute acid: Use 1 M hydrochloric acid (CLEAPSS Recipe Card 31).

Effect of dilute alkali: Use 2 M sodium hydroxide solution (CLEAPSS Recipe Card 65).

Effect of undiluted bleach: Use commercial bleach, straight from the bottle.

The results to be expected with different fibres are listed in PART 2 to this APPENDIX.

Immediate Remedial Measures

If these chemicals are swallowed: 

Give plenty of water and seek medical attention. Do not induce vomiting.

If soda lime or sodium hydroxide is in the eyes: 

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue until the casualty reaches hospital.

If much vapour is inhaled: 

Remove person to fresh air and seek medical attention.

If spilt on the skin or clothes: 

Remove contaminated clothing. Wash affected area thoroughly with a large amount of water. If a large area of skin is affected, seek medical attention. Soak contaminated clothing and rinse repeatedly.

Textiles: 

Fabric Identification – Chemicals – COSHH sheet 49

Brand Names

Applicable to: chemicals listed in COSHH Sheet 48.

Uses/Processes

A variety of chemical tests may be performed to identify the nature of fibres, e.g. the substances present in them, such as cellulose or protein. Some tests involve the use of solvents in testing for synthetic fibres. This activity is suitable for advanced classes only.

Assessment

Lead (II) ethanoate (acetate) solution, used in the test for sulphur, is toxic, as is the ammonia given off in the test for nitrogen. The WEL should not be reached when using a few drops of this solution. If small samples are used for the nitrogen test, the amount of ammonia released will be small.

Many chemicals used in these tests are corrosive: hydrochloric acid (25% or 6.9 M) (WEL is 5 ppm, 15 min ref period); concentrated nitric acid (70%) (WEL 4 ppm, 15 min ref period); soda lime and sodium hydroxide (2M) as hydroxide mist (WEL 2 mg/m3, 15 min ref period) and zinc chloride (WEL 2 mg/m3, 15 min ref period). The risks of handling these substances are similar to those in an advanced chemistry laboratory.

Iodine solution, used in the test for cellulose, and dichloromethane (methylene chloride), used to distinguish between acetate rayon and tri-acetate rayon are harmful. 

Iodine has a WEL of O.1 ppm (15 min ref period) but this refers to the vapour which is not produced by a solution of iodine in potassium iodide. The WEL for Dichloromethane vapour will not be approached, even with 15 students carrying out small-scale tests.

Propanone (acetone) and ethyl ethanoate (acetate), either of which may be used to identify acetate rayon, are both irritant to the eyes and skin.

Propanone (acetone) is highly flammable. 

Controls

Goggles should be worn when using toxic solutions with dropping pipettes.

The corrosive solutions would be best handled in a laboratory where goggles should be worn to protect the eyes. Face shields would be better for preparing the solutions.

Safety spectacles and gloves should be worn when handling propanone or ethyl ethanoate.

If these tests are considered relevant to courses followed by students below Year 12, they should be demonstrated by the teacher.

Storage 

Chemicals and prepared solutions should be stored in a locked and ventilated store, away from food. Concentrated acids and the zinc chloride solution are best stored with the bottle in an outer container with soda lime between the two. Commercial bleach (sodium chlorate (I) or hypochlorite) is often (but not always) so dilute that it does not warrant a hazard rating; it should not be kept next to the acids whether marked irritant or not.

Disposal

Small quantities of these chemicals can be disposed of by the methods described on the CLEAPSS Hazcards (held by the Science department). Large quantities must be removed by an authorised waste disposal contractor.

Immediate Remedial Measures

If these chemicals are swallowed: 

Give plenty of water and seek medical attention. Do not induce vomiting.

If soda lime or sodium hydroxide is in the eyes: 

Obtain medical attention. Irrigate immediately with water, holding eyelids apart and continue until the casualty reaches hospital.

If much vapour is inhaled: 

Remove person to fresh air and seek medical attention.

If spilt on the skin or clothes: 

Remove contaminated clothing. Wash affected area thoroughly with a large amount of water. If a large area of skin is affected, seek medical attention. Soak contaminated clothing and rinse repeatedly.

Textiles: 

Paints and Inks – COSHH sheet 50

Brand Names

Applicable to: marbling; screen printing.

Uses/Processes

As an alternative to dyes with mordants, a variety of pigments, paints or inks can be used. Some products contain small amounts of hazardous substances such as ammonia solution and glycol. 

Some techniques involve hazardous substances, e.g. marbling using paints with methylated spirit, turpentine or white spirit or DIY screen printing using ammonium dichromate.

Assessment

Ammonium dichromate (VI) (bichromate) powder is very toxic by swallowing, by absorption through the skin or by inhalation. It has also produced allergic reactions by skin contact or inhalation. Ammonium dichromate (VI) solutions, used as a sensitiser with photoemulsions in screen printing, also present serious risks.

Ethanol (methylated spirit), in both the clear industrial and the blue mineralised forms, is harmful by swallowing. The narcotic effect of ethanol is well known and may result from inhalation of the vapour.

Natural turpentine is harmful by inhalation, swallowing or through the skin. 

White spirit (turpentine substitute) and diethylene glycol (glycol), even in small quantities, are also harmful by swallowing. Pigments containing glycol could cause skin irritation and the solvents could produce dermatitis from the defatting effect.

Controls

Ammonium dichromate (VI) powder must be handled in a fume cupboard. Goggles must be worn when handling its solutions. 

The use of ammonium dichromate should be restricted to students on advanced courses. The internet is a source of information on DIY screen printing techniques which students may consult and then wish to try.

Work on textiles, using paints and inks and associated techniques such as marbling, must be carried out in a well ventilated area.

Wearing gloves is a sensible precaution to avoid contaminating the skin with paints and inks but such protection is essential with any irritant substances such as photoemulsion sensitiser.

Storage

Solvents and solvent-based paints must be stored in a cool, dry, well ventilated place, away from ignition sources. Up to 50 litres of highly flammable liquid can be held in small containers in a fire-resisting highly flammable liquids cupboard or bin.

Disposal

An authorised waste disposal contractor should be used for solvents or solvent-based paints. Ammonium dichromate solutions are hazardous to the environment and must be treated before disposal via a foul water drain. (See CLEAPSS Hazcard 7 held in the Science Department).

Immediate Remedial Measures

If paints are swallowed: 

Do not induce vomiting. Keep the casualty at rest and obtain medical attention.

If ammonium dichromate is swallowed: 

Vomiting normally ensues. Wash out the mouth; give the casualty a glass or two of water. Obtain medical attention.

If vapour from paints is inhaled: Remove the casualty to fresh air. Keep warm and at rest. If breathing is irregular or has stopped, administer artificial resuscitation. Obtain medical attention.

If paint or ammonium dichromate solution is splashed into the eyes: 

Irrigate immediately with water for at least ten minutes, holding eyelids apart. If discomfort continues, obtain medical attention.

If paints or solvents are on the skin: 

Remove contaminated clothing. Wash skin thoroughly with soap and water or use a proprietary skin cleanser. Do not use solvents as greasing agents.
If ammonium dichromate is on the skin: 

Brush off as much solid as possible, taking care not to inhale the powder. Flood the affected areas with large quantities of water. Remove contaminated clothing and rinse it repeatedly until no yellow colour remains in the water.

If highly-flammable liquids are spilt in the work room: 

Remove ignition sources. Ventilate area. Contain and collect the spill with non-flammable absorbent material, e.g. sand or mineral cat litter. Store safely, pending disposal. Do not allow to enter drains.

Woodworking: 

Dust – COSHH sheet 51

Brand Names

Applicable to softwood, hardwood, particle boards, blockboard, plywood, medium density fibreboard (MDF).
Assessment

Wood dust can irritate the eyes and respiratory system. Exposure above the limits indicated below can give rise to skin and respiratory disorders. 

Some timbers are poisonous and/or strongly allergenic and should be avoided. These include: box, mahogany, iroko, rosewood, satinwood, yew and teak. 

Other woods (larch, pine, cedar, ebony, sapele, African mahogany, poplar) can cause rhinitis, asthma, dermatitis or eczema to some people when exposed to significant amounts of dust. 

Chipboard, blockboard and plywood are manufactured using phenolic and amino resins and the resulting dust may cause allergic reactions in persons who have already been sensitised.

Wood dust is also linked with a rare form of cancer of the nasal cavities called adenocarcinoma, usually associated with the furniture/cabinet making industries. The evidence suggests this is more likely to be associated with hardwoods, but the risks from softwood cannot be dismissed. The very short exposure times in school workshops make the risks extremely low.

See also HSE information sheets on Wood Dust: Hazards and Precautions, Toxic Woods, Respiratory Sensitisers, MDF and the HSE’s Asthma resources.

Exposure Limits

Both hardwood and softwood dusts have a Workplace Exposure Limit (WEL) of 5mg/m3 (averaged over an 8 hour day).

Without these control measures (and in particular dust collection units connected to the individual machine) high levels of dust can be generated. Even under these circumstances it is unlikely, in typical school use, for exposure to be above the limits when averaged over an 8 hour day. However, wood dusts are respiratory sensitisers and have been assigned a WEL. Exposure, therefore, should be kept as low as is reasonably practicable
Controls

LEV must be provided for all fixed woodworking machines. The usual type of LEV in schools is a portable extraction unit which should be connected to all fixed machines except where they are used only intermittently. Further information can be found in the sections dealing with individual machines.

If staff may be exposed to high dust levels while checking dust control equipment or emptying dust collection bags, a dust mask conforming to BS EN 149 (filter classification FFP1) must be worn. If the task is likely to take more than 15 minutes or if the dust comes largely from MDF, the mask should be to classification FFP2.

Eye protection must be worn at all times when using machines.

Regular cleaning of surfaces and where necessary, machinery, using a high efficiency HEPA filter vacuum cleaner is needed to reduce background dust levels and prevent fire.

MDF uses a urea-formaldehyde resin as a bonding agent and has been accused of producing hazardous fumes when worked. There is still no evidence that this is true but it does give rise to much fine dust which must be controlled.

Storage

Collected dust should not be stored and the sacks should be placed immediately in the refuse bins.

Disposal

Dust should be collected in heavy-duty plastic sacks and disposed of via the normal refuse collection. If the dust has been contaminated, e.g. with engine oil, disposal should be as for the contaminant.

Laser Cutters – COSHH sheet 52

Uses/Processes

Use of a high-power laser to cut plastics, rubber, wood, card and textiles under computer control as an example of CAD/CAM.
Assessment

Class 4 (high-power) lasers can cause severe burns to skin.

Class 4 lasers can cause blinding if even a reflected beam enters the eye; the invisible infra-red radiation from a CO2 laser renders the cornea of eye opaque in a fraction of a second.

Class 4 lasers must never be used in schools but, when enclosed, the classification of the whole system is reduced to class 1, which is acceptable. Any model where the interlock can be over-ridden easily must be considered unsuitable for use in schools.

The gas-filled tubes used as the source of the radiation operate at hazardous-live potentials.

The use of the laser to cut PVC generates toxic vinyl chloride and other decomposition products. Polyurethane foams may give hydrogen cyanide and nitrogen oxides when heated by the beam.

The cutting process releases fine particles and decomposition products from the materials being cut. Rubber will produce a mixture of pyrolysis products, including some harmful ones.

Controls

An interlock to prevent laser operation unless the system is enclosed is essential and it must not be over-ridden. This is necessary to make the system into a Class 1 device which may be used in schools.

Servicing should be restricted to authorised and trained personnel to control the high voltage risk as well as risks from the beam.

PVC and polyurethane foams should not be cut even with LEV in use.

Other materials require efficient dust and fume control. Suppliers may recommend special filters for certain tasks, e.g., cutting rubber.

Schools must operate a strict regime of filter replacement and/or testing. Pre-filters, which collect the coarse particles, may need changing every few weeks. The main filter, which is probably active carbon together with a HEPA filter for fine particles, may last six months. If accurate records of times of use are difficult to keep, an elapsed running-time recorder can be connected to the mains supply.

Many models incorporate a low-power, visible (red) beam alongside the invisible, high-power cutting beam. Wherever the visible beam is, it must be assumed that the invisible one is also present.

Disposal

The fume and dust-control systems must be properly maintained, tested annually and the filters changed according to the manufacturer’s instructions. Used filters should be sealed into strong plastic bags before placing them in the waste.

Storage

Laser cutters, unless controlled by a key switch, should be stored in secure locations to prevent unauthorised use.

Immediate Remedial Measures

Burns:

The beam may produce a deep cut in tissue with little bleeding because the wound is immediately cauterised. Obtain specialist treatment.

Electric shock:

Taking care for your own safety, break contact by switching off or pulling out the plug. If it is necessary to move the casualty without switching off the supply, use a broom handle or wooden window pole or wear rubber gloves. If the casualty is unconscious and not breathing, check that the airways are clear and begin artificial ventilation. Send for an ambulance. If a trained first aider does not arrive quickly and the pulse is absent, consider carrying out cardio-pulmonary resuscitation.

If vapour is inhaled:

Remove casualty to fresh air and seek medical attention.

If dust is in the eye:

Irrigate immediately with water for several minutes, telling the casualty to hold eyelids apart.

BURNING TESTS ON FABRICS

	Fabric
	Ignites?
	Continued burning?
	DOES it Melt?
	Smoke
	Smell
	Litmus test
	Colour of ash
	Nature of ash

	Cotton & linen
	Yes
	Yes
	No
	
	Burning Paper
	Goes red: just acidic
	White or grey
	Powdery

	Wool
	Smoulders
	No
	No
	
	Burning feathers
	Inconclusive
	Black
	Powdery

	Silk
	Smoulders
	No
	No
	
	Burning feathers
	Goes blue: alkaline
	Black
	Bead, easy to crush

	Viscose & 

CuAm * rayons
	Yes
	No
	No
	
	Burning paper
	Goes red: just acidic
	Grey or black
	Powdery

	Acetate rayon
	Yes
	Yes
	Yes
	
	Vinegar
	Goes red: acidic
	Black
	Bead, hard to crush

	Tricel

(tri-acetate rayon)
	Yes
	Yes
	Yes
	
	Vinegar
	Goes red: acidic
	Black
	Bead, hard to crush

	Nylon (polyamide)
	No
	Yes
	Yes
	
	Fishy
	Inconclusive
	Black
	Bead, hard to crush

	Terylene (polyester)
	No
	Yes
	Yes
	Sooty
	Unique
	Inconclusive
	Black
	Bead, hard to crush

	Acryclic
	Yes
	Yes
	Yes when 

hot enough
	Sooty
	Very little
	Inconclusive
	Black
	Bead, hard to crush


NB It is not safe to carry out a burning test on PVC or PVC-coated fabrics unless it can be done in a fume cupboard.                        * CuAm is an abbreviation for Cuprammonium.
CHEMICAL TESTS ON FABRICS

	Fabric
	Tests for: 
	Tests with:

	
	Cellulose
	Nitrogen
	Protein
	Sulphur
	Acetone
	Dichloro-methane
	Dilute acid
	Dilute alkali
	Undiluted bleach

	Cotton & linen
	Yes
	No
	No
	No
	No effect
	No effect
	Rots
	No damage, yellows
	Whitens, weakens slowly

	Wool
	No
	Yes
	Yes
	Yes
	No effect
	No effect
	No effect
	Dissolves when hot
	Easily damaged

	Silk
	No
	Yes
	Yes
	No
	No effect
	No effect
	Little effect
	No effect
	Easily damaged

	Viscose & CuAm * rayons
	Yes
	No
	No
	No
	No effect
	No effect
	Rots
	Damaged
	Easily damaged

	Acetate rayon
	No
	No
	No
	No
	Dissolves
	No effect
	Little damage
	Weakened
	Weakened

	Tricel (tri-acetate rayon)
	No
	No
	No
	No
	No effect
	Dissolves
	Weakened
	Weakened
	Weakened

	Nylon (polyamide)
	No
	Yes
	No
	No
	No effect
	No effect
	No effect
	No effect
	Little effect

	Terylene (polyester)
	No
	No
	No
	No
	No effect
	No effect
	No effect
	No effect
	No effect

	Acryclic
	No
	No
	No
	No
	No effect
	No effect
	No effect
	No effect
	No effect
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