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[bookmark: _Toc451414790][bookmark: _Toc181715086]Summary
The University is committed to ensuring the health, safety and welfare of all staff, students and visitors. To achieve this the University aims to control the risks to human health from chemicals people may be exposed to at work.
The principal legislation that applies to chemical safety is the Control of Substances Hazardous to Health Regulations 2002 (COSHH). COSHH, together with the associated Approved Codes of Practice (ACoPs), require employers to assess the risks of exposure to chemicals and either prevent exposure (where reasonably practicable) or control it adequately.
[bookmark: _Toc181715087]Scope
This guidance document applies to all users of hazardous chemicals at the University of Bath. This is not restricted to chemical laboratories but also includes cleaning chemicals, paints, oils etc. which are defined as hazardous under the Control of Hazardous Substances to Health (COSHH) Regulations 2002.
[bookmark: _Toc181715088]Introduction/Background
To protect people’s health, the risks arising from work-related exposures to hazardous substances need to be assessed BEFORE any work is started. Controls need to be put in place and monitored to make sure they are maintained and are suitable and sufficient. Fundamental to this is the production of a COSHH Assessment.
Please refer to SHEW Hazardous Substances Standard for more information regarding production of a COSHH Assessment.
[bookmark: _Toc181715089]Handling
The COSHH assessment will identify the control measures that are required to be in place to in order to prevent exposure to the hazardous chemicals to be worked with. These will depend on the potential health effects identified and the potential routes of exposure. The degree to which exposure is reduced should be proportionate to the health risk. This means improving control until the cost of further reduction in exposure becomes grossly disproportionate when weighed against the benefit gained. 
For example chemicals that have been assigned a Workplace Exposure Limit (WEL) and/or have been defined as being carcinogenic, mutagenic or a cause of occupational asthma will require much more stringent controls such as the use of Local Exhaust Ventilation (LEV) than a chemical which is a mild skin irritant and therefore may only require good laboratory practice and the wearing of gloves to control the risk.
Appendix 1 provides some basic information on safety measures for each general hazard category. This should be used for information only and is not a substitute for a COSHH assessment which will provide a more comprehensive assessment of the health risk over the lifecycle of the work being carried out including waste disposal and emergency procedures.
[bookmark: _Toc181715090]Labelling
Chemicals purchased from 1st June 2015 must conform to the Classification Labelling and Packaging (CLP) Regulation (EC) No 1272/2008. Chemicals obtained prior to this may conform to both the CLP regulations and the Chemicals (Hazard information and Packaging for Supply) Regulations 2009. 
The CLP Regulation ensures that the hazards presented by chemicals are clearly communicated to workers and consumers in the European Union through classification and labelling of chemicals. It should be noted that while Great Britain has left the EU, the CLP Regulation remain in force as the GB CLP Regulation. 
Before placing chemicals on the market, the industry must establish the potential risks to human health and the environment of such substances and mixtures, classifying them in line with the identified hazards. The hazardous chemicals also have to be labelled according to a standardised system communicated through standard statements and pictograms on labels and safety data sheets so that workers and consumers know about their effects before they handle them.
 Staff and students must ensure all labels are intact and can be read clearly. Labels must provide information about the contents - chemical name, supplier, hazards and precautions for safe use.
  On receipt, containers must be labelled either with the date acquired, the name of the purchaser and any expiry date (where this is applicable) or in a manner that enables the container to be traceable through a local chemical inventory. 
 Containers into which a chemical has been decanted must be clearly labelled with the contents, date, user name and an appropriate hazard warning. Labels must be durable. These labels can be bought pre-printed to facilitate ease of use.

[image: Image result for ghs secondary chemical labels template]
The above are examples for illustration only provided by SETON. Any labels may be used as long as they meet the criteria set out above.
[bookmark: _Toc181715091]Storage
Principles of safe storage 
There are three principles which can be applied to help provide safe storage of laboratory chemicals. Segregation, Separation and Ventilation. 
The aim should be: to segregate incompatible chemicals from each other; to separate hazardous chemicals from unsuitable conditions for reasons of their toxicity, flammability or reactivity and to provide adequate ventilation which will remove or dilute malodorous, noxious, toxic or flammable vapours and prevent their build-up. 
There are numerous factors to consider in segregation and Appendix 3 provides a key table to refer to but further information is available via the web and reference sources (HSG71).
Separation can be in the form of: 


Physical separation - by means of storage cupboards which physically divide incompatible classes of hazardous chemicals. The cupboards may need specific properties or provide separation by means of distance. They will also need to provide secondary containment (e.g. spill trays or bunded shelves) and security (e.g. locks / bolted to wall). 
Special means - to separate them from incompatible conditions e.g. under nitrogen to exclude air or moisture, under controlled temperature, or other specialist storage arrangements. 
Separation by distance - on some occasions separation could be afforded by distance alone. 
Materials of construction - the storage facility will need to be strong enough to carry the weight of the stored material, be compatible with the materials stored, easily cleanable and, in the instance of flammable liquids, having suitable resistance to the passage of flame or hot gases and not to distort, melt or lose integrity when subject to extreme heat, for a sufficient period of time. This may also include controls regarding lighting and power.
Secure against unauthorised use / access / theft - control of access will be required for certain classes of chemicals, which will include: 
· Highly Toxic/Poisons 
· Controlled drugs 
· Regulated chemicals e.g. certain chemical weapon precursors,  toxins and explosives / de-sensitised explosives
· Certain other ‘high risk’  materials depending on local procedures e.g. carcinogens, teratogens, mutagens and highly reactive substances
Particular emphasis should be given to items highlighted within a department as posing a significant risk. 
Ventilation - is often an essential requirement for safe storage of hazardous chemicals (see below for types of stores). Its main function is to allow dilution and extraction of vapours or gases that may escape / seep out from containers during storage so they no longer present problems from the viewpoint of noxious smell, hazardous personal exposure or creation of an explosive atmosphere. As part of this consideration will need to be given to a risk assessment of lighting and controls.
Some basic principles of chemical storage
· Store like materials with like. It is essential to segregate antagonistic substances to prevent dangerous interactions. All newly purchased chemicals should have a label on them identifying their hazard category (e.g. flammable, corrosive, oxidising, toxic etc.)
· Store the minimum stock levels of hazardous chemicals in the laboratory
· Dispose of hazardous chemicals that are no longer required
· Store large breakable containers, particularly of liquids, below shoulder height
· Ensure containers and bottle tops are sealed properly to avoid unnecessary leakage of fumes / vapours
Types of specialised storage available
A number of facilities are used for the storage of these chemical substances, some of which are specially designed for the purpose. These include:
Acid Cabinets 
These are made of acid resistant materials and contain a tray to contain any leakage or spillage.
Flammable Solvent Cabinets 
Fire resistant metal cabinets are typically used for the storage of flammable solvents. These offer fire resistance of at least 30 minutes as required by British Standard 476. A metal spill tray is used to contain spillages.
Ventilated Cabinets 
These are cabinets fitted with forced ventilation and may be free-standing with their own extract system or positioned beneath a fume cupboard and attached to its duct.

Ventilated cabinets are designed to safely store chemicals that give off noxious fumes and smells. These fumes are sucked away by forced ventilation. They should be used to store materials such as mercaptans and amines that have a strong smell. If you do not have a ventilated cabinet, containers of these noxious chemicals can be stored in sealed secondary containers that should only be opened in a fume cupboard.

It should be noted that fume cupboards are not designed or intended for the storage of chemicals. The working surfaces of fume cupboards should therefore be kept clear of materials and containers when these are not needed for the ongoing work activities. Unnecessary storage of chemicals in fume cupboards disrupts the airflow resulting in a lower level of protection to users. Please refer to SHEW documentation on safe use of Local Exhaust Ventilation (LEV) including fume cupboards.
[bookmark: _Toc181715092]Inventory
Maintaining an inventory of hazardous substances in the workplace will aid in managing many of the aspects of safe handling of chemicals, including the minimsation of sbstances and waste, clear identification and appropriate storage of chemicals.
To facilitate this the University has purchased ChemInventory; cloud based chemical inventory software. Each department that uses chemicals has access to this software with an appointed administrator as the local contact.
ChemInventory not only has benefits associated with managing the hazards from using chemicals but wll also aid in gaining LEAF accreditation, reduce costs by sharing chemicals and aid in effective regulatory reporting.
[bookmark: _Toc181715093]Transport
Transport on campus
The transport of hazardous chemicals, including waste, within and between laboratories needs to be managed to minimise the potential for release from indvertent spills, drops or collision events. The precautions implemented should be proportionate to the inherent hazard associated with the hazardous material. As a minimum all containers should be securely lidded when transporting outside the laboratory. In addition:
· Never carry a bottle of chemical by its top, and always carry Winchester bottles (2.5 litres) in carriers or baskets that are capable of providing proper support.
· Chemicals with a significant health risk such as carcinogens or mutagens should be tranported in secure robust secondary containers.
· The outside of chemical containers should be checked for the presence of any material and cleaned down if necessary prior to transport.
· Transport containers should be suitably labelled to identify their contents.
· Spill kits should be readily available for use in the event of an adverse incident during transport, and appropriate personnel trained in their use. 
· Multiple items should be transported on a trolley with a lip or on trays to prevent containers sliding/falling off.

Transport off campus
Transporting goods that are considered “dangerous” is regulated by the Department of Transport under the Carriage of Dangerous Goods (CDG) and Use of Transportable Pressure Equipment Regulations 2009 which implements ADR 2015 (European Agreement).  Dangerous goods are liquid or solid substances and articles containing them, that have been tested and assessed against internationally agreed criteria - a process called classification - and found to be potentially dangerous (hazardous) when carried. Dangerous goods are assigned to different Classes depending on their predominant hazard.
Most of the chemicals that are used at the University and may require transportation off campus will not be subject to the requirements of these regulations due to their hazardous properties or exemptions due to quantities being transferred. 
For example: Hydrochloric acid, the maximum receptacle (inner packaging) size is 1 litre. which means that as long as the individual “bottles” are not larger than 1 litre, and the box containing the bottles does not weigh more than 30 kg, then ADR does not apply. 
Further guidance can be found on the HSE website: http://www.hse.gov.uk/cdg/manual/index.htm
Where CDG does not apply then the principles of this guidance document regarding packaging and labelling should be followed.
In addition, there may also be other rules and regulations which need to be taken into account when considering transportation of hazardous substances both within the UK and to other countries.
[bookmark: _Toc181715094]Accident and Emergency Procedures
In the event of a serious incident, arrangements should be in place to make hazard information readily available to individuals (including security and external emergency services) attending the incident to enable the appropriate action to be taken.
  Where there is serious risk to health, immediate steps are taken to mitigate the effects, provide information to those who may be affected and restore the situation to normal.
  Where staff are required to carry out work in response to a chemical incident they are provided with appropriate PPE and equipment, information and training.
Emergency procedures and arrangements are identified by risk assessments; this should consider what to do in the event of fire, first aid and spills/unintended release of a hazardous substance. 
 First aid provisions (including any specialist requirements) are suitable for the chemicals used by their staff and students. 
 Appropriate spill kits are available in areas where hazardous chemicals are used, ensure staff are instructed on their correct use and are aware of the local arrangements for responding to spills. These spill kits should be checked regularly to ensure contents have been replaced when used and are in date.
 Additional emergency resources and training are provided where the COSHH assessment identifies the need for specialist provisions (e.g. self-contained breathing apparatus, gluconate gel). 
 The use of any substance that poses a significant fire risk is brought to attention of the Area Safety Coordinator and SHEW.
  Significant spills that have entered a watercourse, sewer or combined drainage system must be reported to SHEW, once it is safe to do so. They will arrange any necessary notification to the relevant authorities.
[bookmark: _Toc181715095]Regulated Substances
Access and supervisory arrangements for the use and storage of hazardous chemicals should be in place and be relevant to the risks associated with the chemicals used. 
Where regulated substances are in use, documented procedures should be in place to ensure suitable access control. Consideration should be given to keeping a list of authorised users, provision of secure storage arrangements, monitoring the use and procurement of such substances, limiting out of hours access and provision of restricted work areas (where applicable).
Chemical Weapons Convention (CWC) 1997 
Chemicals listed in Schedules 1 to 3 of the Chemical Weapons Convention are subject to verification by the CWC UK National Authority. Anyone who either produces, uses, processes, imports or exports substances listed within these schedules is subject to certain legal requirements.
  Ensure procedures are in place to identify activities that involve the use of scheduled substances. 
 Ensure that where substances listed within Schedule 1 CWC are identified, the appropriate licence for use is held and a copy of the licence is forwarded to SHEW (the University currently does not hold such a licence as Schedule 1 substances are not used or held on campus). 
 Ensure arrangements are in place to record the annual use of Schedule 1, 2 and 3 substances as required by the CWC. This information must be reported to SHEW. It should be noted that the University does not need to report on schedule 3 substances, as it only applies to their export.
 SHEW will collate and report an annual declaration on behalf of the University of Bath to the CWC UK National Authority.
[bookmark: _Toc181715096]High Hazard Chemicals
[bookmark: _Toc181715097]Hydrofluoric Acid
Hydrofluoric acid is an extremely corrosive inorganic acid which can cause severe burns to skin and eyes. If it comes into contact with the skin the fluoride ions readily penetrate and enter the deep tissue layers causing liquefaction necrosis of the soft tissues and decalcification and corrosion of the bone. The tissue destruction is accompanied by severe excruciating pain, although this may not be felt immediately. Therefore, safer alternatives should always be considered first before using this substance. 
If use is deemed necessary, the COSHH assessment should detail appropriate precautions to be taken when using hydrofluoric acid. Any one needing to use hydrofluoric acid needs to be given adequate information and training on the hazards to health posed by it and the precautions to take to avoid them. 
The work area should have restricted access and where practicable be dedicated to HF work to minimise the number of persons who could potentially be exposed. There should not be lone working with HF as emergency response in the event of an incident needs to be immediate. Personal Protective Equipment must include, as a minimum, safety goggles or where splashing could occur a full face shield, laboratory coat with disposable apron or full body suit depending on quantities handled and HF resistant gloves. Gloves should be regularly checked for pinholes particularly before use.
Calcium gluconate should be readily available in the event of skin contact and Hexafluorine eyewash bottles in the case of eye contact.
For detailed emergency procedures refer to Emergency treatment of hydrofluoric acid (HF) burns and injury
[bookmark: _Toc181715098]Regulated Poisons
Regulated Poisons are defined in accordance with the Poisons Act 1972 and identified in the following legislation; The Poisons List Order 1982 Part I. The following requirements only apply to the regulated poisons in Part 1 of this Schedule.
An example used at the University is cyanides (e.g. hydrogen cyanide, sodium or potassium cyanide). Exposure can be fatal, with rapid onset of symptoms noted following acute exposure. Symptoms may occur within seconds following inhalation and minutes following ingestion or dermal contact and include:
· irritation of eyes, nose and throat 
· dizziness, nausea, weakness, headache or flushed skin 
· rapid breathing progressing to slower, deeper breathing, unconsciousness and cardio respiratory arrest. 
There are also specific requirements regarding the provision of first aid in the event of exposure to cyanide compounds which must be available. HSE advises that oxygen administration is the most useful initial treatment for cyanide poisoning. This means where cyanides are used at least one person must be trained to administer oxygen.
For more information please refer to Cyanide poisoning - Recommendations on first aid treatment for employers and first aiders
For this reason regulated poisons should only be used where absolutely necessary for research purposes and where safer alternatives have been considered. A detailed COSHH assessment is required which justifies its use and identifies the necessary control measures. While a licence is not required to purchase, use or store these substances suppliers will ask for assurance, usually via an end user declaration form, that the substance will be used as per cited conditions. Purchase of such chemicals must be approved by a senior member of the department, such as the Head of Department or their Deputy. See section 6(4)(b) of Control of Poisons and Explosives Precursors Regulations 2015.
In addition, the arrangements described in section 10.3 below must also be applied to ensure control of access and use of these substances.
[bookmark: _Toc475625390][bookmark: _Toc181715099]Other Highly Toxic Chemicals
Highly toxic chemicals can be fatal if a person is exposed to even a very small dose. Under CLP categorisation these are chemicals assigned a hazard classification H300, H310 or H330 with acute toxicity category 1 or 2 which may be fatal at very low doses via inhalation, dermal or oral exposure. They may also come with the Precautionary Statement P405: Store Locked Up.
Therefore, less harmful alternatives should always be considered before using this class of chemicals. Where use is deemed necessary, control of these chemicals needs to be extremely robust to prevent accidential exposure depending on the identified exposure route. These chemicals should be stored with restricted access, either in a lockable cabinet or access restricted laboratory/room. Strict hygiene rules must be employed and where an inhalation risk has been identified they must be handled within appropriate containment. Local procedures must be put in place to ensure that their use is recorded in a register or log book to ensure it is not misused or misplaced.  Examples of highly toxic chemicals used at the University of Bath are sodium azide and cyanides as mentioned above.
[bookmark: _Toc181715100]Carcinogens and Mutagens

Regulation 7(5) of COSHH includes special provisions for preventing or adequately controlling exposure to carcinogens and mutagens due to their more serious health effects. 
Prevention of Exposure
The principal aim must be to prevent exposure to carcinogens or mutagens. Carcinogenic or mutagenic substances should not be used, or processes carried on, if you can use a suitable non-hazardous or less hazardous substitute. However, the COSHH assessment should take into account the toxic and other properties of possible chemical substitutes when considering changes. 
When synthesising chemicals, you should choose routes which: 
· avoid, if possible, the use of carcinogenic or mutagenic substances at the start, or as part of any process or activity; 
· avoid, if possible, the formation of by-products, intermediates, wastes or residual contaminants consisting of, or containing, carcinogenic or mutagenic substances. 
Adequate Control of Exposure
If it is not reasonably practicable to prevent exposure to a carcinogen or mutagen, there are specific measures and controls set out in Regulation 7(5) which must be put into place as well as adhering to the principles of good control practice. These include:
· totally enclosing the process and handling systems, unless this is not reasonably practicable; 
· the control of exposure at source, including adequate ventilation systems and appropriate organisational measures such as maintenance procedures and reducing the level and duration of exposure;
· designating areas which may be contaminated by carcinogens or mutagens and using suitable and sufficient warning signs.
Use, Storage and Labelling 
The following should also be applied: 
· keep carcinogenic or mutagenic substances to be used in the workplace to the minimum needed for the process and, where appropriate, store and transport them on site in closed containers, clearly labelled and with clearly visible warning and hazard signs. This also applies to waste that may be contaminated with these substances.
· clearly identify the areas in which exposure to carcinogens or mutagens may occur and take measures to prevent the spread of contamination within and beyond these areas. The number of people likely to be exposed to carcinogenic or mutagenic substances and the duration of their exposure must be kept to the minimum necessary for the work. Non-essential personnel must be excluded. 
[bookmark: _Toc181715101]Highly Reactive and potentially Explosive Chemicals
There are laboratory chemicals which can become highly reactive or potentially explosive when exposed to environmental conditions (e.g. heat, water, air, etc.). Others can become explosive when they come into contact with incompatible materials, are allowed to dry out, decompose or encounter sources of friction or mechanical shock. Due to the potential significant consequences of such a reaction, robust control measures to prevent a fire or explosion need to be implemented.
Measures required include:
· Keep all sources of ignition away from highly reactive or potentially explosive materials. 
· Pyrophoric materials should be handled, stored and disposed of appropriately to ensure they are not exposed to adverse environmental conditions (air/water).
· Chemicals known to become explosive when dry should be regularly inspected and wetted if necessary (e.g. picric acid). 
· Chemicals that are known to become explosive after a period of time (e.g. peroxide-forming chemicals) should be approrpiately labelled and disposed of before the expiration date.
[bookmark: _Toc181715102]Waste Disposal
The materials referenced in this guidance document will likely be classified as hazardous and information regarding the disposal of hazardous chemical waste at the University of Bath is described in SHEW documentation which should be consulted regarding waste disposal requirements.
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[bookmark: _Toc471376137]Appendix 1: Hazardous Properties with Pictograms

	Pictogram
	What does it mean?
	What to do?

	[image: Corrosive]
Explosive
	Unstable explosive. Mass explosion hazard.
	Keep distance, wear protective clothing.
Keep away from heat, sparks, flames or hot surfaces. No smoking.

	[image: Flammable]
Flammable
	Highly or extremely flammable gas, aerosol, liquid and vapour.
	Do not heat, or spray on an open flame. 
Use non-sparking tools, keep container tightly closed.

	[image: Oxidising]
Oxidising
	May cause fire (or intensify it) or explosion.
	Do not heat. Wear protective clothing.
If contact with clothes and skin, rinse with water.

	[image: Image result for gas under pressure sign]
Gas under pressure
	May explode if heated, cause burns or injury.
	Protect from sunlight. Wear protective gloves, clothes, eye and face protection.

	[image: Corrosive]
Corrosive
	May corrode metals, cause severe skin burns and eye damage.
	Keep in original container. 
Wear protective gloves, clothes, eye and face protection.

	[image: Toxic]
Acute Toxicity
	Can harm or kill if swallowed, inhaled or in contact with skin.
	Handle with care. Do not eat, drink or smoke when using it. 
Use protective equipment. 
Avoid skin and eye contact.
Store locked up.

	[image: Health hazard]
Serious Health Hazard
	Respiratory sensitiser, mutagen, carcinogen, reproductive toxicity, systemic target organ toxicity, aspiration hazard
May damage fertility or the unborn child, cause cancer, allergies or asthma symptoms, damage organs.

	Read safety precautions before use. Avoid breathing dust or fumes. Store locked up. Call poison centre or doctor if respiratory symptoms.

	[image: http://www.hse.gov.uk/chemical-classification/images/pictogram-gallery/irritant.gif]
Health/Environmental     Hazard
	May cause allergic skin reaction or serious eye irritation; harm if swallowed or inhaled; harm to the environment.
	Avoid skin and eye contact. 
Avoid release to the environment.

	[image: Environmentally damaging]
Hazardous to the environment
	Toxic to the aquatic life.
	Avoid release to the environment. 
Collect spillage.


Information provided by European Chemicals Agency (ECHA).
The table presents examples of what the pictograms mean and what the products could cause if not handled properly. It also provides some examples of safety measures to adopt when using these products. It is meant only for information purposes and when in doubt ALWAYS CHECK THE LABEL. More information at Pictograms - ECHA


Appendix 2: Recommended Register/log format for Highly Toxic Chemicals

	Lab/Room No.:

	Chemical Name:

	Justification for use (brief description/title of project): 


	Date
	Container Number (if more than one in use)
	Pre-weight of container (including lid)
	Mass/Volume removed
	Post-weight of container (including lid)
	Name
	Signature
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