
Flammables, Explosion Risks and DSEAR

Fire and Explosion Risk Assessment Guidance Notes
Risk Assessment Overview
· General health and safety risk assessments are required under the Health and Safety at Work etc Act 1974 and the Management of Health and Safety at Work Regulations 1999.
· Fire risk assessments are required by the Regulatory Reform (Fire Safety) Order 2005.
· Explosion Risk Assessments are required by the Dangerous Substances and Explosive Atmospheres Regulations 2002 (DSEAR) where relevant substances are stored, handled or used.

· Fire risk assessments are in place for all University premises.  Whilst these should be suitable and sufficient on a generic, building-wide basis, they are necessarily sampling exercises.  It is therefore highly advisable to conduct area-specific Fire Risk Assessments where particular enhanced risks from substances exist (e.g. relevant laboratories, workshops and stores).

· Requirements for risk assessments under the Control of Substances Hazardous to Health Regulations 2002 (as amended) (COSHH) are in many ways similar to those for DSEAR.

The worksheet provided with this guidance note allows risk assessments for fire and explosion to be recorded on one form.  These risk assessments should only be conducted by persons having appropriate competence.

In a well managed School or Department with a strong safety culture, the impact of DSEAR should usually be minor, as the risks concerned will already have been addressed via general risk assessments.

A useful descriptive checklist of typical laboratory, scientific and chemical hazards is also available from the Fire Safety and Environment Adviser.

DSEAR Overview
The Dangerous Substances and Explosive Atmospheres Regulations 2002 clarify and add to requirements under the Management of Health and Safety at Work Regulations 1999 and place a statutory duty on duty holders (employers and the self-employed) in respect of risks from fire, explosion and similar events arising from the use or presence of dangerous substances in the workplace.  The Regulations define the term ‘dangerous substance’ as any substance or preparation which, because of its properties or the way it is used, could cause harm to persons from fires and explosions.  This can include:
· Flammable liquids and gases
· Fireworks and other explosive substances and articles
· Dusts which, when mixed with air, could cause an explosive atmosphere (e.g. dusts from milling and sanding operations)
An explosive atmosphere is an accumulation of gas, mist, dust or vapour, mixed with air, which has the potential to catch fire or explode: on ignition, combustion would be extremely rapid (a deflagration) and if confined (e.g. in plant, equipment or a room) the extreme rate of flame spread and/or pressure increase could cause an explosion.  Types of activities, plant, equipment and locations likely to present an explosion hazard include:
· Using explosives, flammable liquids or flammable gases

· Flammable liquid or flammable gas stores

· Pouring or handling flammable liquids such as solvents (including wastes)

· Paint spraying

· Flammable vapour extraction

· Dust extraction (e.g. from woodworking)

· Hot work on tanks that have contained flammables

· Activities that could release naturally occurring methane

Duty holders must classify where explosive atmospheres may occur into defined zones and mark the zones where necessary, and carry out a risk assessment of any work activities involving dangerous substances (regardless of the quantity) taking account of such matters as:
· The hazardous properties of the substances, preparations or articles
· The way they are stored or used
· The possibility of explosive atmospheres occurring
· All potential ignition sources
· Non-routine activities such as maintenance work
· Adverse conditions and unplanned events such as accidental releases or exceeding the limits of temperature or other control settings
· Measures to eliminate or reduce risks as far as is reasonably practicable
· Provision of equipment and procedures to deal with accidents and emergencies
· Provision of information, instruction and training
Some relevant training can be provided by the Safety, Health and Environment Unit – please contact the Fire Safety and Environment Adviser.
Conducting a Fire and Explosion Risk Assessment
It is suggested that the form and methodology provided with this guidance note is used, although other equivalent approaches may be suitable.

Hazardous Area Classification (Table 1)

Establish and record whether the area is classified as hazardous (zoned) or non-hazardous under DSEAR, as follows:
Flammable vapour zones:

· Zone 0 - A place in which an explosive atmosphere is present continuously or for long periods.

· Zone 1 - A place in which an explosive atmosphere is likely to occur in normal operation occasionally.
· Zone 2 - A place in which an explosive atmosphere is not likely to occur in normal operation, but if it does occur, will persist for a short period only.
Combustible dusts zones:

· Zone 20 - A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is present continuously, or for long periods or frequently.

· Zone 21 - A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is likely to occur in normal operation occasionally.

· Zone 22 - A place in which an explosive atmosphere in the form of a cloud of combustible dust in air is not likely to occur in normal operation but, if it does occur, will persist for a short period only.

Where the risk of a release is extremely unlikely, or the quantity that could be released is small, the presence of a dangerous substance may not necessarily require a hazardous classification of the area in question.  For example, if a dangerous substance is being transferred through a seamless pipe that has been properly installed and maintained, it is not reasonably foreseeable that the substance could be released; therefore the area surrounding the pipe could be regarded as safe.  A further example would be the spillage from a small bottle of solvent where the release of highly flammable contents would warrant no special precautions other than general fire prevention measures and procedures for prompt and safe clean-up and disposal of the substance.

It is preferable to exclude potential ignition sources from zoned areas – but if they are unavoidable, only equipment and protective systems meeting the requirements of the Equipment and Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulations 1996 must be used (equipment already in use prior to July 2003, however, can continue to be used indefinitely provided the risk assessment demonstrates that it is safe to do so).  Electrical equipment that is designed and constructed for use in flammable atmospheres will be marked with the following symbol:
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Zoned areas must also be marked with the following sign at their points of entry:
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Before coming into operation for the first time, zoned areas must be verified (confirmed as being safe) by a competent person or organisation.
Staff working in zoned areas must be provided with appropriate information, instruction and training (including the significant findings of the risk assessment) and where necessary, with clothing that does not create a risk of electrostatic discharge igniting the explosive atmosphere.  Under the Regulations, information, instruction and training of students and visitors is necessary only where it is required to ensure their safety whilst present, and in proportion to the level and type of risk.

Risk Assessment (Table 2) 

The form is essentially similar to that provided with the University’s guidance on general risk assessment: http://www.kent.ac.uk/safety/BasicRiskAssessmentForm2009.doc.
Heading highlighted in green – identify potential ignition sources and fuels. The worksheet lists common examples.
List and describe the hazards, i.e. potential for the formation and ignition of explosive atmospheres either within equipment or in workplace areas.  Refer to the risk assessment guidance above (DSEAR Overview) and consider:
· Storage
· Handling
· Movement (including fixed pipework)
· Use
· Properties of substances (see Material Safety Data Sheets).  Relevant hazard classifications under the Chemicals (Hazard Information and Packaging) Regulations 2008 (CHIP) are: explosive, oxidising, extremely flammable, highly flammable, and flammable.
Maintenance operations should also be considered, where relevant risks may be present – if necessary, append further sheets to the risk assessment to assess and record these aspects and the necessary controls.

Heading highlighted in yellow (last page of worksheet) – identify who may be at risk.
Establish the existing, likely and/or possible number of staff, students and/or visitors expected to be in the area.
Persons with disabilities, impairments or other relevant conditions (e.g. injuries or pregnancy) should also be recorded, and their needs considered – control measures may include or require generic or individual Personal Emergency Evacuation Plans.

Heading highlighted in blue – record the existing control measures along with means of escape provision (including arrangements for persons with disabilities) and other relevant measures such as automatic fire detection/suppression systems and fire extinguishers.
Evaluate the risk and indicate whether the existing controls are adequate.  A risk matrix scoring system may be utilised if preferred.

Heading highlighted in orange – where existing control measures are not acceptable, identify and implement further actions necessary.  Responsibility (preferably a specific person) and timescale should be clearly assigned to action points.

Examples of Control Measures

· Eliminating a hazardous operation, material or condition

· Substituting non-flammable for flammable solvent 

· Substituting non-combustible material for combustible dust

· Preventing the formation of an explosive atmosphere

· Reducing quantities of dangerous substances to a minimum

· Prohibiting smoking and naked flames

· Providing clothing that does not create risk of electrostatic discharge

· Local exhaust ventilation – this must meet HSE recommended air flow rates and have various safety features such as explosion relief venting and earth bonding (applicable to dust or vapour)

· “Explosion proof” equipment – the level of protection will depend on the zoning; DSEAR specifies which types of protection are acceptable for which level of zoning

· Safe systems of work, including Hot Work permits

· Keeping incompatible substances separated

· Separating fuels from sources of heat and ignition

· Controlling releases at source, and collecting, containing and removing them

· Avoiding adverse conditions that could lead to danger

· Information, instruction and training

Examples of Mitigation Measures

· Preventing fires and explosions from spreading to other plant and equipment or to other parts of the workplace

· Reducing the numbers of persons exposed to a minimum

· Providing process plant and equipment that can safely contain or suppress an explosion, or vent it to a safe place

· Providing fire fighting equipment appropriate to risk

· Providing Personal Protective Equipment (PPE)
Having completed the Risk Assessment 

All Fire and Explosion Risk Assessments should be communicated to the Fire Safety and Environment Adviser in the Safety, Health and Environment Unit so that relevant building fire risk assessments can be reviewed as appropriate.
All Fire and Explosion Risk Assessments should be reviewed regularly and whenever a significant change takes place e.g. when new substances, equipment, processes or procedures are introduced; when an incident has occurred; or if new information comes to light, including experience from testing emergency procedures.  It is good practice to carry out an annual review if no significant changes have otherwise occurred.

Fire and Explosion Risk Assessment Worksheet
Table 1 – Hazardous Area Classification
	Area:


	Building:
	Assessed by + date:

	
	Yes/No
	

	Is the area hazardous, as classified under DSEAR? 
	
	If yes - zone classification required and fire and explosion risk assessment required.

If no - zone classification not required, but general fire risk assessment still required.

	
	
	

	Zone classification of area:
	
	Electrical and mechanical equipment should be located outside the zone wherever possible. Any equipment that cannot be located outside the zone must be certified as complying with the required explosion proofing classification.  Zone and relevant equipment should be marked as appropriate.

Refer to Fire and Explosion Risk Assessment Guidance Notes.

	Comments

Clarification of extent/boundaries of zone, if necessary


	


Table 2 – Fire and Explosion Risk Assessment
	Ref no.
	Sources of ignition; fuels
	Description of hazard; relevant properties etc.
	Existing control measures and adequacy/residual risk
	Further control or mitigation measures necessary

	Electrostatic discharges & sparks
	

	1. 
	Synthetic clothing
	
	
	

	2. 
	Moving liquids
	
	
	

	3. 
	Moving powders
	
	
	

	4. 
	Friction from moving parts of machinery etc.
	
	
	

	5. 
	Hot work, e.g. cutting and welding
	
	
	

	6. 
	Possible sparks from metal impact
	
	
	

	7. 
	Other:

	
	
	

	8. 
	Other:

	
	
	

	Electrical plant and equipment 
	

	
	415 volt
	

	9. 
	Motors
	
	
	

	10. 
	Control panels
	
	
	

	
	250 volt
	

	11. 
	Fixed lighting
	
	
	

	12. 
	Portable lighting
	
	
	

	13. 
	Fixed Motors
	
	
	

	14. 
	Portable Motors
	
	
	

	15. 
	Control panels
	
	
	

	16. 
	Computers
	
	
	

	17. 
	Printers/p’copiers
	
	
	

	18. 
	Kettles
	
	
	

	19. 
	Microwave ovens
	
	
	

	20. 
	Toasters
	
	
	

	21. 
	Cookers
	
	
	

	22. 
	Fixed radiant heater
	
	
	

	23. 
	Fixed convector heater
	
	
	

	24. 
	Fixed fan heater
	
	
	

	25. 
	Portable convector heater
	
	
	

	26. 
	Portable fan heater 
	
	
	

	27. 
	Portable radiant heater
	
	
	

	28. 
	Other:


	
	
	

	29. 
	Other:


	
	
	

	Gas equipment
	Note – consider potential for accidental releases – leaks of flammable gases

	30. 
	Gas boiler
	
	
	

	31. 
	Fixed gas heater
	
	
	

	32. 
	Portable gas heater
	
	
	

	33. 
	Patio heater
	
	
	

	34. 
	Cooker
	
	
	

	35. 
	Other:


	
	
	

	36. 
	Other:


	
	
	

	Other heat sources
	

	37. 
	Naked flames
	
	
	

	38. 
	Chemical auto-ignition
	
	
	

	39. 
	Runaway reactions
	
	
	

	40. 
	Other:


	
	
	

	
	Combustible and
flammable etc. materials
	Note – consider potential for accidental releases – leaks of flammable gases and oxygen, and spillages of flammable liquids

	41. 
	Explosive materials
	
	
	

	42. 
	Flammable liquids
	
	
	

	43. 
	Flammable gases
	
	
	

	44. 
	Oxidisers
	
	
	

	45. 
	Poss. O2 enriched atmospheres
	
	
	

	46. 
	Reaction mixtures
	
	
	

	47. 
	Wooden furniture
	
	
	

	48. 
	Foam upholstered furniture
	
	
	

	49. 
	Waste wood etc.
	
	
	

	50. 
	Waste metal pieces
	
	
	

	51. 
	Waste metal swarf and/or dust
	
	
	

	52. 
	Packaging
	
	
	

	53. 
	Stationery
	
	
	

	54. 
	Files, books, work in progress etc.
	
	
	

	55. 
	Other:


	
	
	

	56. 
	Other:


	
	
	

	
	Persons at risk
	Numbers*
	Any further specific hazards
	Existing control measures and adequacy/residual risk
	Further control or mitigation measures necessary

	57. 
	Staff
	
	
	
	

	58. 
	Students
	
	
	
	

	59. 
	Visitors
	
	
	
	

	60. 
	Staff/students with disabilities or impairments
	
	
	
	

	61. 
	Visitors with disabilities/imp’ts
	
	
	
	

	62. 
	Maintenance staff, cleaners etc
	
	
	
	


*Actual and possible
