






1. Group Work
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Table 1 - Risk Matrix
	
 
	Negligible
	Minor
	Moderate
	Significant
	Severe

	Very Likely
	Low Med
	Medium
	Med High
	High
	High

	Likely
	Low Med
	Low Med
	Medium
	Med High
	High

	Probable
	Low
	Low Med
	Medium
	Med High
	Med High

	Unlikely
	Low 
	Low Med
	Low Med
	Medium
	Med High

	Very Unlikely
	Low 
	Low 
	Low Med
	Medium
	Medium



	Risk Class
	A
	B
	C
	D
	E



Table 2 - Severity
	Severe
	Multiple Deaths/Serious Injuries

	Significant
	Few Deaths/Serious injuries or illnesses (life changing)

	Moderate
	Broken bones, short term illness and burns

	Minor
	Cuts, bruises, sprains and minor burns

	Negligible
	Grazes and small cuts



Table 3 - Likelihood
	Very Likely
	between x10^-1 and x10^-2

	Likely
	between x10^-2 and x10^-3

	Probable
	between x10^-3 and x10^-4

	Unlikely
	between x10^-4 and x10^-5

	Very Unlikely
	less than x10^-5



Table 4 - Risk Definition
	Risk
	Likelihood x Severity




· 

2. Risk Assessment

2.1. System Overview

The System/Weapon being assessed is the SA-80 Assault Rifle.  It has been the standard issue rifle of the British Army for over 30 years.  The rounds for this weapon are standard NATO 5.56 x 45mm rounds.  The SA80 weighs just under 5kg, is 785mm long, has a muzzle velocity of around 940 ms-1 and a range of around 400 metres [1].  
2.2. Risk Assessment
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3. Inadvertent Discharge ALARP Justification

The Ministry of Defence (MoD), as the duty holder for in-service weapons in the military, are responsible for assessing and mitigating risk to As Low as Reasonably Practicable (ALARP).  This means they must minimise the risk of work-related injury, illness or death and adverse effects on the environment to ALARP [2].  This safety justification will consider the hazard of ‘Inadvertent Discharge’ of the in-service weapon, the SA-80, and put mitigations in place to reduce the risk to ALARP. 

3.1. Risks

Inadvertent Discharge is where a firearm or weapon discharges (fires) when not intended by the user.  This can be caused by numerous different things.  
The first thing to consider is the environment the weapon is being stored or operated in.  If the weapon is being used in a military theatre, it is most likely going to be a very hot and humid climate as well as being very sandy/gritty.  The heat and humidity can lead to corrosion of the weapon itself over time and the mechanisms within the weapon.  It could also cause overpressure in the barrel which could lead to weapon malfunctions and inadvertent discharge.  In general, heat can cause materials to expand which can lessen effectiveness and reliability of the weapon.  If the weapon is being used or stored in a cold climate, this can affect burn rates of the ammunition meaning the weapon would be unreliable.  Cold climates could make the weapon and internal mechanisms stiff or brittle which could lead to jamming or even breakage.  If moving between hot and cold climates this could cause a build-up of condensation which would lead to rusting and corrosion.  In addition, sand/dirt could find its way into the weapon and its mechanisms which, if not cleaned and maintained adequately, can cause build-up and lead to jamming.
 Another factor to consider is human interaction and errors.  The operator of the weapon may not have sufficient training to handle and maintain the weapon safely.  This could lead to damage to the weapon, the user and potentially other people.  As well as this, the operator could have personal circumstances affecting their performance.  The user may have training but could be fatigued from long days of working or they could be under stress from their job which could lead to making mistakes and missing things they normally wouldn’t.
Improper maintenance is important to ensure the safety and reliability of any weapon system.  If not maintained properly, the weapon will become ineffective and unreliable in a short period of time.  It will decrease service life and increase the chance of the operator or someone else becoming injured or even dying as a result of negligence.
A fire was identified as being one of the ways that could lead to inadvertent discharge.  This is because the weapon could overheat leading to the ammunition firing or even exploding.  It could also affect the structural integrity of the weapon making it unreliable and hazardous to handle.  
Inadvertent discharge could also be cause by a drop or impact.  Although modern firearms are designed to withstand this hazard, the risk still exists and should be taken into consideration.  Drop and impact could cause the weapon to unintentionally fire.  The most likely scenario is that it would cause damage to the weapon, such as, disrupt internal components, crack or damage components or loosen components.  If any of these occur, the weapon becomes unreliable and unpredictable.  A drop or impact could cause misfires, sticking parts or jams.  It could also just be purely cosmetic damages such as scratches dents or chips, or damage to the grip.  Damage to the grip would increase the likelihood of human error as it would affect the comfort and usability of the weapon for a long period of time.
Finally, weapon malfunction could be a likely cause of inadvertent discharge.  If the weapon is not maintained according to the maintenance procedures or perhaps has been damaged in someway that isn’t obvious, this could affect the mechanical integrity of the weapon.
Although weapons and their hazards are inherently dangerous, the risk is something that we must mitigate and accept.  Weapons are essential for deterrence and security on a national level.  Unfortunately, in the current political climate, weapons are an unavoidable risk.  This means that the duty holder must do everything they can to manage and mitigate the risks to a tolerable level.  All of the aforementioned hazards could cause an inadvertent discharge which could lead to serious injury or death.  In order to reduce this risk to an ALARP position, suitable mitigations must be put in place.  

3.2. Mitigations

The SA80 was designed with a safety switch.  This allows the user to select Safe (trigger is disabled), Semi-Automatic (fires one round per trigger pull), and Automatic (continuous firing while trigger is depressed).  The safety switch is a great feature in ensuring the safety of the user and others.  However, this safety mechanism is only effective if the user has adequate training in how to operate and maintain the weapon.  It is for this reason the following mitigations have been introduced.
Training – All users of this weapon will be trained sufficiently in how to assemble and disassemble the weapon, how to load and unload the weapon, how to tell if there is a round in the chamber, how to safely and securely transport the weapon and how to properly maintain the weapon.  In addition to weapon training, the user will be trained in managing stress, conflict and mental illness.  Training in these areas will largely decrease the likelihood of human error when operating this weapon.
Robust Maintenance Procedure – The weapon will come with a robust maintenance procedure that all operators must follow.  This maintenance procedure will include routine inspections of the weapon, a regular cleaning schedule, and direction on when and how to replace components.
Another mitigation that was considered but discounted was a biometric smart trigger which would be designed into the weapon.  This would mean the weapon would only be compatible with the user as they would be required to place their fingerprint on the scanner before the weapon would operate.  While this is a good idea and would provide another layer of security, the hazards and risks associated with the weapon would still exist.  The cost of adding this feature to all service weapons would be grossly disproportionate to the overall benefit this feature would provide.  Therefore, this mitigation was discounted.  
The mitigations identified will reduce the severity and likelihood of the risk associated with the inadvertent discharge of an SA80 service weapon.  Considering the hazards with these mitigations in place, the risk has been reduced from unacceptable to tolerable and is therefore in an ALARP position.  
Whilst the biometric smart trigger was discounted for being grossly disproportionate, the duty holder should remain diligent for new and emerging technologies that could further mitigate these risks.  
3.3. Relevant legislation considered

· JSP 333: Services Textbook of Explosives
· DSA 02 OME [3]
· DSA 03 OME (for guidance) [4]
· Explosives Regulations 2014 [5]
· JSP 762: Defence Ordnance, Munitions and Explosives Through-Life Management
· Def Stan 07-085 – Design Requirements for Weapons and Associated Systems
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