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Ian Dandy, Chair elect, South Cumbria & North Lancashire IOSH Branch welcomed 

members to a joint meeting with South Cumbria Occupational Health & Safety Group 

(SCOHSG). He then introduced our speaker, Sean Taylor BEng Mech Eng, BBA, Principal 

Consultant, Mechon Ltd. 

Sean began his presentation by summarising the legislative context of handling dangerous 
substances in the workplace.  

He explained that the Dangerous Substances and Explosive Atmospheres Regulations 
(DSEAR), 2002 placed duties on employers and the self employed to protect employees and 
others from dangerous substances that can put peoples' safety at risk by causing fire, 
explosions, and structural failures in the workplace. For instance, by incorrect storage and use 
of gases kept under pressure and due to the corrosion of metal supports resulting from poor 
systems of work and/or inadequate workplace inspection and maintenance programmes. 

Additional safeguards were included in the Provision of Work Equipment Regulations, 1992 
and subsequent Directives and Equipment and Protective Systems, made under these 
regulations. These defined how workplace hazardous areas should be classified and the 
requirements of hazardous area risk assessments. 

Sean explained that DSEAR applied to all workplaces where dangerous substances are 
usually present or are known to be used occasionally. He then defined dangerous 
substances as substances that have the potential to: 

• Cause fires: if stored in unsuitable conditions or used inappropriately. 

• Explode: if stored in unsuitable conditions or used inappropriately. 

• Develop thermal runaway: from exothermic reactions. 

• Self-heat: due to spontaneous combustion if stored in unsuitable conditions. 

• Corrode metal components: if stored or used inappropriately. 

And potentially explosive atmospheres as environments containing gases, vapours, mists and 
dusts. Sean reminded members that the explosion triangle and dust pentagon were useful 
ways of helping employees to understand the conditions that trigger workplace explosions. 

  



 

2 
 

Sean then summarised the main ways of minimising the potential risks of using dangerous 
and explosive substances in workplaces:  

1. Risk assessment: 

➢ Identify hazardous substances used for task (check manufacturer's information 
sheets). 

➢ Identify existing measures used to control hazards. 

➢ Check the likely presence and persistence of explosive atmospheres. 

➢ Identify potential ignition sources such as hot surfaces, sparks, static electricity, 
ionising and electromagnetic radiation, lightning etc… 

➢ Evaluate the scale of the potential risks if hazards are not controlled adequately. 

2. Measures that might eliminate or reduce the identified risks:  

➢ Substitute dangerous substance with a suitable alternative. 

➢ Reduce the amount of dangerous substance used. 

➢ Reduce and contain releases of hazardous substance. 

➢ Include additional controls on ignition sources. 

3. Define workplace Hazardous Area Zones if necessary. 

There are different zone identifiers for hazardous gases (Zones 0, 1 and 2) and dusts 
Zones 20, 21 and 22) for the same level of potential hazards: 

➢ Gas Zone 0 and Dust Zone 20: explosive atmosphere present continuously, or for 
long periods or frequently. 

➢ Gas Zone 1 and Dust Zone 21: explosive atmosphere is likely to occur in normal 
operation or occasionally. 

➢ Gas Zone 2 and Dust Zone 22: : explosive atmosphere unlikely to occur during 

normal operation. If an explosive atmosphere does occur, it will be short-lived. 

4. Develop robust safe systems of work: with input from employees undertaking the 
potentially hazardous tasks into relevant workplace Risk Assessments and the 
development of Safe Systems of Work. 

5. Provide suitable equipment:  

➢ Use equipment manufactured to EPS 2016 safety standards that take account 
potential explosive atmospheres and the likely duration of that atmosphere.  

➢ Careful consideration should also be given to deciding where the equipment is 
located in the workplace. 

6. Information and guidance - provide clear information and guidance for employees about 
the potential hazards of dangerous substances that they need to use or come into 
contact with while undertaking workplace tasks. 

7. Training: provide suitable and sufficient training for employees and managers who use or 
come into contact with dangerous substances while undertaking workplace tasks. 

Sean said that workplace DSEAR assessments often failed to adequately assess ways of 
preventing the formation of explosive atmospheres. For instance, this included failure to: 

• Consider substituting dangerous substances with suitable alternatives such as 
pellets instead of powders,  solvents with lower volatility, power source - electricity 
or diesel etc… 

• Adequately assess controls of releases from process such as LEVs, filter types 
(disposable or automated), enclosure requirements. 

• Develop ways of preventing and/or minimising dangerous substance releases by 
setting up adequate good housekeeping protocols, making use of chemical bunding, 
using sprays to dilute/disperse emissions etc…  
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Sean explained that another common failure with DSEAR assessments was a poor 
understanding of requirements for setting up Hazardous Zones that could lead to 
unnecessary expenses. For example: 

• Setting up incorrect Zones: applying Zones where gases or dusts are not flammable, not 
considering the effects of ventilation, applying unrealistic spillage or leakage rates etc… 

• Inappropriate Zone sizes: not considering flashpoint of solvents, use of incorrect 
release rates and velocities etc… 

• Setting up permanent Zones instead of temporary Zones. 

Sean reminded members that BS EN 60079-10 explains how to calculate potential the level 
of risk from dangerous substances to help avoid over, or under zoning, hazardous workplace 
areas. It includes guidance on: 

• Grading sources of release (including building openings). 

• Calculating release rates from pipe leaks, aerosols, and evaporation.  

• Calculating ventilation rates, including dilution. 

Next he outlined control measures that could be used to minimize the risk of explosions such 
as use of passive isolation valves, explosion venting, explosion suppression, use of ignition 
detection and arrestment systems, elimination of conditions leading to the build-up of static 
energy, temperature control systems etc… 

Sean then summarised the EPS 2016 safety standards that govern how equipment used in 
processes that included the use of dangerous substances should be labelled. He said that 
information on the Atex equipment serial plate should include the following: 

 

Sean explained the importance of understanding Atex equipment labels. For instance, the 
Atex marking on the equipment label above indicates that this equipment is suitable for use 
in Group II areas where gas and dust are potential hazards. The number after the Group 
number indicates the Zone category where this equipment can be used safely (Zone 
Category 2 is suitable for Gas Zone 1 and Dust Zone 21). 

He stressed that employers should select equipment based on the fire or explosion risk 
posed by dangerous substances present in the area where it was to be located. He reminded 
members that Group I equipment was designed for use in mines whereas Group II 
equipment was designed for use in other industries. 

Sean ended his presentation by highlighting how a lack of understanding of the basic safety 
requirements for setting up Zoned Areas led to DSEAR Zoning failures such as: 

• Creating Zoned areas where ignition sources have not been eliminated. 

• Providing inadequate area classification drawings or failing to provide area 
classification drawings. 

• Not specifying the Gas and/or Dust Group and Temperature Classes of zoned areas. 

• Not identifying the flammable or combustible nature of the dangerous substances 
present or being used in the Zone. 

• Ignoring risks related to systems installed before 2003. 
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Carol Stearne thanked Sean for his informative presentation before asking him questions 
posed by members using Zoom’s chat facility. 

Ian also thanked Sean for giving members such a worthwhile and informative talk before 
reminding members that our Branch’s June event will be a visit to Ørsted’s onshore facility at 
Barrow-in-Furness. He explained that numbers were limited for this visit therefore members 
were advised to book as soon as possible if they wanted to join this visit. 

Related UK Government and HSE web site links: 

The Dangerous Substances and Explosive Atmospheres Regulations, 2002: The Dangerous 
Substances and Explosive Atmospheres Regulations 2002 - Fire and explosion (hse.gov.uk) 

DSEAR in detail: DSEAR in detail - Fire and explosion (hse.gov.uk) 

About dangerous substances: About dangerous substances - Fire and explosion (hse.gov.uk) 

Controlling fire and explosion risks in the workplace (an HSE leaflet to download) : Controlling 
fire and explosion risks in the workplace: A brief guide to the Dangerous Substances and 
Explosive Atmospheres Regulations (hse.gov.uk) 

Electricity in potentially explosive locations: Electricity in potentially explosive locations FAQs - 
Electrical safety at work (hse.gov.uk) 

Electrical safety at work including DSEAR general guidance and enforcement: General, 
guidance and enforcement issues - Electrical safety at work (hse.gov.uk) 

Other sources of information 

Dust database: IFA - Databases on hazardous substances: GESTIS-DUST-EX (dguv.de) 

https://www.hse.gov.uk/fireandexplosion/dsear.htm
https://www.hse.gov.uk/fireandexplosion/dsear.htm
https://www.hse.gov.uk/fireandexplosion/dsear-background.htm
https://www.hse.gov.uk/fireandexplosion/about.htm
https://www.hse.gov.uk/pubns/indg370.pdf
https://www.hse.gov.uk/pubns/indg370.pdf
https://www.hse.gov.uk/pubns/indg370.pdf
https://www.hse.gov.uk/electricity/atex/index.htm
https://www.hse.gov.uk/electricity/atex/index.htm
https://www.hse.gov.uk/electricity/atex/general.htm
https://www.hse.gov.uk/electricity/atex/general.htm
https://www.dguv.de/ifa/gestis/gestis-staub-ex/index-2.jsp

