RISK ASSESSMENT OF CHEMICAL SUBSTANCES by BAND #2 Flammables and Explosives

	National University of Ireland, Galway

RISK ASSESSMENT OF CHEMICAL SUBSTANCES by BAND – #2 Flammables and Explosives
Safety, Health and Welfare at Work (Chemical Agents) Regulations 2001 - Regulation 4


	The following tables outline the various classes of explosives, flammable gases, flammable liquids, flammable aerosols and the accompanying hazard statements and pictograms. Everyone using these substances should become familiar with the two pictograms used to indicate these particular flammable and explosive hazards.
Hazard Class/Category

Pictogram

Signal Word

Potential Hazard Statements

Risk assessment method

Explosives
Unstable explosives
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H200
Always must be individually risk assessed

Division 1.1  Explosive: mass explosive hazard
H201
This banded assessment may be used provided <100g of material is being used or stored

Division 1.2  Explosive: severe projection hazard

H202

This banded assessment may be used provided <100g of material is being used or stored

Division 1.3  Explosive: fire, blast or projection hazard
Warning

H203

This banded assessment

Division 1.4  Fire or projection hazard
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        Warning

H204

This banded assessment

Division 1.5 May mass explode in fire

[No pictogram]    

Danger

H205

This banded assessment may be used provided <100g of material is being used or stored
Division 1.6

[No pictogram]   

 ---

[No hazard statement]

This banded assessment

Flammable Gases

Category 1 Extremely flammable gas
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Danger

H220

This banded assessment may be used but all activities must be carefully assessed in project RA
Category 2 Flammable gas

[No pictogram]    
Warning

H221

This banded assessment
Flammable Aerosols

Category 1 Extremely flammable aerosol
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 Danger
H222

This banded assessment
Category 2 Flammable aerosol

Warning

H223

This banded assessment
Flammable Liquids

Category 1 Extremely flammable liquid and vapour
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     Danger

H224

This banded assessment
Category 2 Highly flammable liquid and vapour

H225

This banded assessment
Category 3 Flammable liquid and vapour

Warning

H226

H227 some non-explosives can form explosive levels/concentrations of peroxides even when stored – See App. 3

This banded assessment
Flammable Solids
Category 1 Flammable solid

Danger
H228

This banded assessment
Category 1 Flammable solid

Warning

This banded assessment



	Name and Status of the Assessor:                                                                      Date:



	Flammables and Explosives create the following significant hazards:-

· Fire

· Explosion 
Fire is the single greatest risk in most laboratories using flammable chemicals. Flammable chemicals can also result in explosions and hence flammables and explosives are grouped together. Incidents involving flammables and explosives will not only affect the user but can also adversely impact on those in the vicinity of the incident.

A large fire has the potential not only to cause serious injury or death to the occupants but also to destroy both the laboratory itself and everything in it. The consequences for those working there can be catastrophic.

Consequently, laboratory workers must always be on the alert to address any hazards that might cause a fire. Most organic solvents are flammable and have flash-points below ambient temperature. The flash point of a volatile material is the lowest temperature at which it can vaporize to form an ignitable mixture with air. One mole of a flammable liquid expands to 22.4 litres when vaporized so a relatively small spillage can result in an exceedance of the lower explosive limit (LEL).

Most organic solvents give rise to narcotic effects when inhaled and users should be on the alert for such effects.If the substance is a CMR, then a separate risk assessment must be conducted.

	Who is At Risk? 
Staff or students directly working with these chemical agents.
Staff and others indirectly working with these chemical agents or working in their vicinity e.g. cleaning, maintenance staff.
Special consideration needs to be made for new or inexperienced personnel. 
In the case of pregnant or breastfeeding women a full risk assessment must be completed.

	Risk Assessment**:  Severity                         Severe (3)

	                                      Likelihood                     Likely (3)  

	                                      Current Risk Rating     HIGH (9)

	** Considered risk for worst case scenario in terms of use and scale of this band of chemical agents.

	Preventative Measures to be Taken to Reduce the Level of Risk:

The local control measures for the use of Flammables and Explosives will be detailed in the Activity/Project Risk Assessment where these agents are used and in the relevant Unit SOPs. 

Universal controls - Ensure that:

· Only experienced and properly instructed persons are to handle Flammables and Explosives. Obtain special instructions before use [P201]. Do not handle until all safety precautions have been read and understood [P202].
·  Store in a well ventilated place. Keep cool. [P403 + P235]. Store flammable solvents in the designated solvent storage cabinets (yellow colour).  It is an insurance requirement that all flammable chemicals be stored in Flame Proof Cabinets which comply with EN14770-1 (Fire Safety Storage Cabinets – Part 1: Safety Storage Cabinets for Flammable Liquids.  

· In the case of metal containers  - ground/bond container and receiving equipment [P240]; use explosion-proof electrical/ventilation/lighting/…/equipment [P241] where more than 1 L of flammable chemical is present; use only non-sparking tools [P242]; take precautionary measures against static discharge  [P243].   
· All users need to know the properties of the flammable/explosive substances they are using. See the appendices.

· Hardcopies of the Safety Data Sheets for each chemical agent are to be available in each laboratory/work area in the designated SDSs Folder for user information before use and in an emergency.  Soft copies of the SDSs are also available in this Unit in the shared folder or equivalent [specify].  
· Keep flammable/explosive agents away from heat/sparks/open flames or other ignition sources [P210].
· Remember that solvent spilled onto an active heating mantle or hotplate will almost certainly ignite.

· Minimise the amount of solvent vapourised. Keep container tightly closed [P233].   There should never be uncapped Winchesters anywhere in the laboratory.

· Avoid pouring volatile solvents into beakers if possible as beakers have a large surface area and enhance vapourisation.

· For materials considered to be explosive, do not subject to grinding/shock/…/friction  [P250].
· In the case of pressurised containers: Do not pierce or burn, even after use [P251].
· Solvents should not contact a user’s skin – many solvents are absorbed through the skin. Wear suitable gloves to prevent skin contact. If a toxic substances is dissolved in a solvent, the solvent can act as a carrier and enhance absorption via the skin.

· The sash in a fume-hood will protect users from some explosions and fires, for that reason you should keep it as low as possible. If you are working with reactive substances or with pressurized equipment, you should keep your work behind a portable blast shield.
· The quantities of Flammables and Explosives stored in any laboratory should be kept to the absolute minimum necessary.  Only store the amount required for the current experiment (one day) on the bench.
· Ensure that Flammables and Explosives are secured from unauthorised access.
· Ensure that waste containing flammables or explosives is correctly handled and stored pending licenced disposal 
· A full risk assessment must  be carried out if:
· Pregnant or breastfeeding women are to work with Flammables and Explosives (as determined by the H statements).
· The explosive or flammable substance is also a carcinogen (or CMR).
Adhere to the general safety precautions for the safe use of chemicals as set out in the NUI Galway General Chemical Safety Guidelines with respect to PPE, etc. and adhere strictly to them. 
Personal Protective Equipment (refer to SDS (Section 8) for specific PPE requirements):  
Wear protective gloves/protective clothing/eye protection [P280] when working with or handling Flammables and Explosives or as required [P281]. In particular select gloves that are impermeable to either the agent or the solvent it is dissolved in.

Wear eye protection to EN 166.
Wear butyl rubber  gloves (for correct thickness see specific SDS) to EN 374.
Wear safety shoes while handling containers which create a handling risk or risk of injury to the feet (to ISO 20345).

For specific emergency procedures (refer to SDS (Sections 4, 5, 6) and Unit SOPs for specific measures).
Ensure that the procedures and equipment required to deal with an accidental release or first aid emergency are known and available and that all users know and are trained in the correct emergency action.
Accidental Release Measures – Evacuate the area, provide adequate ventilation only if safe to do so.
Spills – See NUI Galway Emergency Procedure for Larger Chemical Spills
Be aware of the risk of vapour accumulating.
First Aid - Inhalation: 
Remove person from source of contamination if safe to do so. Keep victim warm and rested. Get medical attention. Do not leave unattended.
IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing.  Rinse SKIN with water/shower  [P303 +P361+P353]

Fire: 
Explosion risk in case of fire [P372].

Do not fight fire when fire reaches explosives [P373].

Fight fire with normal precautions from a reasonable distance [P374].

Leaking gas fire: Do not attempt to extinguish unless leak can be stopped safely [P377].

Evacuate area [P380]. Eliminate all ignition sources if safe to do so [P381].  Only trained persons may fight a fire involving Flammables and Explosives and only if they are able to do so without risk to themselves. Use only the correct fire extinguishers and ensure that that there are no adjacent risks.  
Disposal:  Waste Flammables and Explosives must be stored in suitable containers, clearly labelled as waste and stored in a secure location away from any incompatible substances pending collection by a licenced disposal contractor.  When a Winchester is empty, rinse it with water to remove residual solvent and vapours.  See relevant SOP for details on local disposal arrangements.  

	Required Training:  All users to complete Chemical Safety training every 3 years.  
Units to ensure that local safety induction addresses all the specific chemical safety measures that Unit staff and students need to be informed of before working with Flammables and Explosives including storage facilities, provision of PPE, emergency procedures and equipment.     

	Level of Risk Remaining After Implementation of Preventative Measures**: Severity                               Severe (3)

	                                                                                                                                            Likelihood                           Unlikely (2)

	                                                                                                                                            Current Risk Rating            MEDIUM (6)

	** Considered risk for worst case scenario in terms of use and scale of this band of chemical agents.

	References if Any:

· Occupational Exposure Limit Values (OELVs) and Biological Limit Values (BLVs) for the specific Flammables and Explosives covered in this banded risk assessment are in the Health and Safety Authority’s Chemical Agents Code of Practice 2011 (to be updated in 2015).
· The Safety Data Sheets (SDSs) for these Flammables and Explosives – see Universal Controls
· ECHA Database - http://echa.europa.eu/information-on-chemicals/cl-inventory-database
 

	Health Surveillance (determine if required) e.g.  XX

	Signature of Assessor:



This banded risk assessment provides an overall risk assessment of Flammables and Explosives.  It is a general risk assessment and a more detailed risk assessment is needed for:

· The actual use of the chemical agent: the Activity/Project risk assessment provides the detailed risk assessment in the actual use of the agents together with the other chemicals and equipment that are part of the activity/project.

· Carcinogens, mutagens or reproductive agents require to be individually risk assessed.
Appendix 1 - Examples of properties of some ordinary solvents under atmospheric conditions

	Substance
	Closed cup flash point

oC
	Lower Explosive Limit (LEL) (%v/v)
	Upper Explosive Limit (UEL)

% v/v
	Autoignition Temperature

oC

	Acetone
	-18
	2.6
	12.8
	485

	Ethanol
	13
	3.3
	19
	365

	Isopropanol
	12
	2
	12
	425

	Methanol
	10
	7.3
	36
	455

	Methyl Ethyl Ketone
	-7
	1.8
	11.5
	505

	m-Xylene
	25
	1.1
	7
	525

	n-Butanol
	35
	1.4
	11.2
	340

	n-Butyl Acetate
	24
	1.7
	15
	370

	n-Hexane
	-22
	1.2
	7.5
	233

	Pentane
	-49
	1.5
	7.8
	285

	Toluene
	4
	7.3
	36
	455


Appendix 2 – Potentially Explosive Materials (Non-exhaustive list).
	1-Diazo-2-naphthol-4-sulfonyl chloride
	Dinitrophenolates

	2-Diazo-1-naphthol-4-sulfonyl chloride
	Dinitroresorcinol (dry or containing less than 15 percent water, by mass)

	5-Mercaptotetrazol-1-acetic acid
	Dinitrosobenzene

	5-Nitrobenzotriazole
	Dinitrotoluene

	Acetylides of heavy metals
	Dipicryl sulfide (dry or containing less than 10 percent water, by mass)

	Alkali metal dinitrophenolates (dry or containing less than 15 percent water, by mass)
	Dipicryl sulfone

	Aluminum ophorite explosive
	Dipicrylamine

	Amatol
	Erythritol tetranitrate

	Ammonal
	Fulminate of mercury

	Ammoniuim perchlorate
	Fulminating gold

	Ammonium nitrate
	Fulminating platinum

	Ammonium nitrate mixtures (containing more than 0.2 percent combustible substances)
	Fulminating silver

	Ammonium nitrate-fuel oil mixture
	Gelatinized nitrocellulose

	Ammonium perchlorate
	Guanyl nitrosamino guanyl tetrazene

	Ammonium picrate (dry or containing less than 10 percent water, by mass)
	Guanyl nitrosamino guanylidene hydrazine

	Ammonium salt lattice
	Guanyl nitrosaminoguanylidene hydrazine (containing less than 30 percent water, by mass)

	Azobisisobutyronitrile (AIBN)
	Guanyl nitrosaminoguanyltetrazene (containing less than 30 percent water or a mixture of alcohol and water, by mass)

	Barium azide (dry or containing less than 50 percent water, by mass)
	Heavy metal azides

	Barium styphnate
	Hexanite

	Bouin's Fixative
	Hexanitrodiphenylamine (Dipicrylamine; Hexyl)

	Butyl tetryl
	Hexanitrostilbene

	Calcium nitrate
	Hexatonal

	Copper acetylide
	Hexogen

	Cyanuric triazide
	Hexolite (dry or containing less than 15 percent water, by mass)

	Cyclotetramethylenetetranitramine
	Hollande's Fixative 

	Cyclotrimethylenetrinitramine
	Hydrazinium nitrate

	Cyclotrimethylenetrinitramine
	Hydrazoic acid

	Cylcotetramethylenetetranitramine
	Lead azide (containing less than 20 percent water or a mixture of alcohol and water, by mass)

	Deflagrating metal salts of aromatic nitro derivatives
	Lead mannite

	Diazodinitrophenol (containing less than 40 percent water or a mixture of alcohol and water, by mass)
	Lead mononitroresorcinate

	Diethylene glycol dinitrate
	Lead picrate

	Dinitroethyleneurea
	Lead salts

	Dinitroglycerine
	Lead styphnate (lead trinitroresorcinate) (containing less than 20 percent water or a mixture of alcohol and water, by mass)

	Dinitroglycoluril (Dingu)
	Magnesium ophorite

	Dinitrophenol (dry or containing less than 15 percent water, by mass)
	

	Dinitrophenyl hydrazine
	Picryl flouride

	Mannitol hexanitrate (Nitromannite) (containing less than 40 percent water or mixture of alcohol and water, by mass)
	Picryl chloride

	Mercury fulminate (containing less than 20 percent water or mixture of alcohol and water, by mass)
	Polynitro aliphatic compoinds

	Mercury oxalate
	

	Mercury tartrate
	Silver tetrazene

	Mononitrotoluene
	Potassium nitroaminotetrazole

	N,N'-Dinitroso-N,N'-dimethylterephthalamide
	Sodatol

	N,N'-Dinitrosopentamethylenetetraamine
	Sodium amatol

	Nirtonium perchlorate
	Sodium dinitro-o-cresolate (dry or containing less than 15 percent water, by mass)

	Nitrated carbohydrate
	Sodium nitrate-potasium nitrate explosive mixture

	Nitrated glucoside
	Sodium picramate (dry or containing less than 20 percent water, by mass)

	Nitrated polyhydric alcohol
	Sodium salts of aromatic nitro-derivatives

	Nitrocellulose (dry or containing less than 25 percent water or alcohol, by mass or plasticized with less than 18 percent plasticizing substance, by mass)
	Syphnic acid

	
	Tetranitroaniline

	Nitrogen trichloride
	Tetranitrocarbazole

	Nitrogen tri-iodide
	Tetrazene

	Nitroglycerin (containing less than 40 percent of a non-volatile water insoluble desensitizer, by mass or containing less than 90 percent alcohol, by mass)
	Tetrazol-1-acetic acid

	Nitroglycide
	Tetrytol

	Nitroglycol
	Trimethylolethane

	Nitroguanidine (Picrite) (dry or containing less than 20 percent water, by mass)
	Trimonite

	Nitroparaffins
	Trinitroaniline (picramide)

	Nitrosoguanidine
	Trinitroanisole

	Nitrostarch (dry or containing less than 20 percent water, by mass)
	Trinitroaphthalene

	Nitrotriazolone (NTO)
	Trinitrobenzene (dry or containing less than 30 percent water, by mass)

	Nitrourea
	Trinitrobenzenesulfonic acid

	Octolite (Octol) (dry or containing less than 15 percent water, by mass)
	Trinitrobenzoic acid (dry or containing less than 30 percent water, by mass)

	Organic amine nitrates
	Trinitrochlorobenzene (picryl chloride)

	Organic nitramines
	Trinitrocresol

	Organic peroxides
	Trinitrofluorenone

	Pentaerythritol tetranitrate (pentaerythrite tetranitrate, PETN) (containing less than 25 percent water, by mass or containing less than 7 percent wax, by mass or containing less than 15 percent of a suitable desensitizer, by mass)
	Trinitro-meta-cresol

	
	Trinitronaphthalene

	
	Trinitrophenetole

	Pentolite (dry or containing less than 15 percent water, by mass)
	Trinitrophenol (picric acid) (dry or containing less than 30 percent water, by mass)

	Picramic acid
	Trinitrophenylmethylnitramine (tetryl)

	Picramide
	Trinitrophloroglucinol

	Picratol
	Trinitroresorcinol

	Picric acid-dry
	Trinitroresorcinol (styphnic acid) (dry or containing less than 20 percent water, or mixture of alcohol and water, by mass)

	Potassium salts of aromatic nitro-derivatives, explosive.
	

	RDX and HMX mixtures (containing less than 15 percent water, by mass or containing less than 10 percent of a suitable desensitizer, by mass)
	Trinitrotoluene (TNT) (dry or containing less than 30 percent water, by mass)

	Silver acetylide
	Tritonal

	Silver azide
	Urea nitrate (dry or containing less than 20 percent water, by mass)

	Silver styphnate
	Zirconium picramate (dry or containing less than 20 percent water, by mass)


Appendix 3 Lists of Common Peroxide Forming Materials

List A: Chemicals known to form explosive levels of peroxide without concentration

	Suggested safe storage period: If unopened from manufacturer, up to 18 months or stamped expiration date, whichever comes first.
After opening, materials should be discarded or evaluated for peroxides within 3 months. Store under nitrogen if possible. 

	Divinyl acetylene 
	Potassium amide

	Divinyl ether 
	Sodium amide (sodamide)

	Isopropyl ether
	 Butadienea

	Vinylidene chloride
	Chloroprenea

	Potassium metal 
	Tetrafluoroethylene



List B: Chemicals known to present peroxide hazards upon concentration (distillation or evaporation

	Suggested safe storage period: If unopened from manufacturer, up to 18 months or stamped expiration date, whichever comes first. After opening, materials should be discarded or evaluated for peroxides within 12 months.

	Acetal 
	2-Hexanol

	Acetaldehyde 
	Methylacetylene

	Benzyl alcohol 
	3-Methyl-1-butanol

	2-Butanol 
	Methylcyclopentane

	Cumene 
	Methyl isobutyl ketone

	Cyclohexanol 
	4-Methyl-2-pentanol

	2-Cyclohexen-1-ol 
	2-Pentanol

	Cyclohexene 
	4-Penten-1-ol

	Decahydronaphthalene 
	1-Phenylethanol

	Diacetylene 
	2-Phenylethanol

	Dicyclopentadiene 
	2-Propanol

	Diethyl ether 
	Tetrahydrofuran

	Diethylene glycol
	Tetrahydronaphthalene

	Dimenthyl ether (diglyme)
	Vinyl ethers

	Dioxanes
	Other secondary alcohols

	Ethylene glycol dimethyl

ether (glyme)
	4-Heptanol
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