Part 1 – Risk Assessment Group Task
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Part 2 - ALARP Justification – SA80 Assault Rifle
Drop and Impact 
Introduction
Duty holders are responsible for actively managing Risk to Life (RtL). This includes implementing mitigations for associated risks. For the SA80 Assault Rifle to be deemed safe for operational use, the effects/risk of drop and impact must be As Low as Reasonably Practicable (ALARP). This means that factors such as effort, time and cost have to be weighed up against the risk posed to the user and the environment. [1] [2]
Scope 
The most severe consequence in the event of drop and impact of the SA80 assault rifle is an inadvertent discharge which could cause serious injury or even loss of life. Even though this is extremely unlikely due to modern weapon design and the implementation of firing pin blocks, it must still be treated as a potential risk and the appropriate measures should be taken to mitigate it [3]. This justification aims to show that the hazard of drop and impact when using the SA80 assault rifle in an operational theatre has been reduced to an ALARP level.  This has been carried out by utilising Hazard Identification (HAZID) techniques and subsequently identifying risk reduction measures to mitigate the likelihood and severity of any identified hazards throughout Life Cycle Phase 4 (LCP4). Each potential cause identified will be systematically evaluated to allow for risk reduction measures to be recommended and supporting evidence to be provided. This document will justify how the risk reduction measures implemented have decreased the likelihood and severity of any accident caused by drop and impact. [4]
Accidents
As previously outlined, the most severe consequence when considering the drop/impact of an SA80 would be an inadvertent discharge which could result in loss of life to one or more persons. It was assessed that the likelihood of this accident taking place was very unlikely as long as the weapon “is well maintained, relatively new and not used often enough for wear and tear to affect its safety systems” [5].  However, caution should be taken when considering the use of the SA80 during combat scenarios as the weapon will not be maintained as to these ideal standards. 
Other accidents such as broken bones, cuts and bruises were considered to be more likely to occur in the event of a dropped weapon. However likely or unlikely the scenario, mitigations should always be implemented to reduce the risk level, as such, the following recommendations have been provided to mitigate the risk of these accidents to a level which is considered ALARP.
Causes
The likelihood of dropping an SA80 assault rifle or the weapon being impacted by an external object was concluded to be very likely. There were 3 main causes identified with drop and impact of the SA80:
The first was human error, this was considered because the likelihood of the user dropping their rifle during operation is high. This is due to operating in high stress environment meaning that they are more likely to make mistakes such as dropping their weapon. 
The second cause identified was the environment. The user will be travelling over rough and uneven terrain which is commonly seen in areas of conflict due to explosive effects and damages. Being in such an environment was considered to greatly increase the chance of the user tripping or falling which could result in drop or impact via an external object to the SA80. 
The third cause identified was ergonomic issues. During the initial research stages of the risk assessment it was noted that users found the ‘Bullpup’ configuration of the SA80 inconvenient to handle and also struggled with design flaws such as the magazine catch being located on the wrong side of the weapon which was easily interfered with by the supporting hand. [6] These simple design flaws increase the likelihood of the weapon being mishandled which in turn increases the chance of the weapon slipping from the users grip and falling to the ground.

Risk reduction recommendations
By utilising the risk assessment table and risk matrices, risk reduction measures were identified and put in place.  This was done using the Eliminate Reduce Isolate Control Protect Discipline (ERIC PD) model. [7]
Training was the first risk reduction measure to be identified. Ensuring that there is an adequate training regime in place is vital so that the user is disciplined on how to carry and operate the weapon as intended. This training must involve teaching the user how to correctly hold, operate, maintain and store the weapon in both an active and quiescent state. It must also teach the user to keep the weapon in a safe state (unloaded) when not in use. There should also be an aspect of mandatory training that should be carried out by any user on a regular basis so that they remain a Suitably Qualified and Experienced Person (SQEP). This training will reduce the likelihood of inexperienced user misusing the rifle and potentially dropping it.
A sling was also recommended as a risk reduction measure. This implementation would act as a physical Line of Defence (LoD) which would make the chance of the weapon being able to fall from the users grip far more unlikely. The sling should also be constructed from a lightweight a durable material such as a high-density nylon webbing to further reduce the likelihood of drop and impact. This safety implementation is relatively cheap to enforce and prevents premature wear and tear of the weapon systems components by preventing weapon drops. The protection of these components will also reduce the chance of them being degraded to a state where they could contribute to an inadvertent discharge or other serious accident.
Personal Protective Equipment (PPE) was the next risk reduction measure. Things such as protective boots shall be a requirement for the user to wear to ensure that their feet are protected from the weapon in the event of a drop or impact. This is another physical LoD which controls and further decreases the severity of the consequences. Any other injury whether it be very minor bruising or similar in the surrounding areas was considered to be negligible. [8]
Another risk reduction measure would be the introduction of drop and impact testing for the SA80. This would consist of engineers/scientists simulating drops and impacts of different severities in all kinds of environments to gain quality assurance and reliability data. The data gathered can then be used to either: highlight areas for improvement such as procedural changes, alterations to maintenance schedules and training or, the results could show negligible to no damage which would call for no further action. [9]
Future risk reduction recommendations 
During the construction of the risk assessment there were other potential risk reduction measures that were considered that created time, cost and or effort implications that were grossly disproportionate to benefit that implementation would provide.
The first risk reduction measure that was considered too unrealistic to implement was a grip design change for the rifle. This would require distribution and manufacturing to be halted so that these changes could be made which would have serious time, cost and effort implications. These cannot be justified, as other more cost and time effective measures have reduced the level of risk to where it is ALARP. [10]
The second risk reduction measure that was considered to be disproportionate was a documentation process that recorded drops and impacts to all service weapons. This would involve the reporting of a dropped weapon which would then be inspected for any potential damage which could pose additional risk to the user and the surrounding environment. Only after the inspection could the weapon be recirculated into operation. This idea was disregarded as it would be unrealistic to undertake this extra workload in a combat scenario.
ALARP statement 
The recommendations presented throughout this ALARP justification will reduce both the likelihood and severity of any accident caused by drop and impact of the SA80 assault rifle.  Consideration should be given to a biennial review of these recommendations to see if new and emerging technologies could provide a better mitigation, or if there has been any cost changes that could have implications on the system.
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