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1.0 Introduction to ALARP

To begin an as low as reasonably practicable justification (ALARP) the term ALARP needs to be defined. The HSE state that in summary ALARP is “Weighing the risk against the sacrifice needed to further reduce it. The decision is weighted in favour of health and safety because the presumption is that the duty-holder should implement the risk reduction measure.” This stems from Edwards vs the National coal board 1949. [1]
1.1 Aim of ALARP Justification
The ALARP justification can be applied to any hazardous task that has been identified. For this justification document the identified hazard is the traversing of the 40mm gun fitted to the AJAX platform during live firing exercise. Control measures have been identified and an ALARP justification has been made for selecting and discounting them.

2.0 Hazard ID  
How was the Hazard ID process completed?
The team was assigned to complete a hazard identification and risk assessment of a live firing exercise using the AJAX armoured vehicle. 
To begin the process the scope of the task had to be defined. “Loading and operation of 40mm CT gun system mounted on AJAX platform during live training exercise”. This allowed the team to complete the hazard identification process predominantly using the Hazard identification checklist. This tool was selected as it can be completed by a small team/ individual of less experienced people. This method is also great for in service design like AJAX where redesigning would be difficult. Alternative methods for hazard ID are available that provide a more comprehensive lists of hazards such as HazOp. This Tool is better used in the design process and identifies hazards in each process before the design has been completed this allows for designers to left shift Hazard ID making it cheaper to overcome issues identified rather than having to rectify them later on program with modifications. 
3.0 Identification of control measures
Once the Hazard ID process was completed. The hazards identified need to be reduced by means of control measures. This is achieved by considering a hierarchy of controls. These are as follows:
· Eliminate
· Substitute
· Isolate
· Control engineering
· Control procedural
· Personal protective equipment (PPE)
With Eliminate being the most preferred control through to PPE which is the least.
For the hazard identified of traversing the CT 40mm cannon on AJAX. One of the hazards identified was the crushing/entrapment hazard.  Individuals in the team were assigned a Hazard each and investigated how the hazard could be controlled using industry good practices, new and emerging technologies and other creative solutions [2]
Eliminate- Removing the ability for the gun to traverse by fixing it into position. 
Substitute- reduce speed of traversing 
Isolate – complete autonomous/remote operation removing the need for any personnel to be involved in the task, 
Engineering controls- Hatch interlocks, removable sirens and warning lights and warning labels, Design of AJAX provides physical barriers preventing personnel being trapped, removal of gaps in accordance with Standard BS EN 349 [3]
Procedural controls – Safety brief for AJAX crew and trial support staff, training and competent AJAX crew following work instructions, maintenance schedule/regime in place, Range operating procedures to control access in accordance with DSA 03 OME Part 3 and safety case.
PPE – Hard hats for trial support staff and CVC helmet for AJAX crew, gloves to be worn to EN388 
4.0 Risk Reduction (selected Control measures)
What Controls were selected and why?
The most preferable controls that were selected were engineering controls which include hatch interlocks, removable sirens and warning lights and the design of the tank so that the crew cannot be crushed between gun barrel and body of tank. These were integrated throughout the design process. This allowed for the cost of implementation to remain low and ALARP. If these features were to be retrofitted they would come at great cost so a cost benefit analysis would have to be completed.
The engineering controls can be further improved to reduce risk by implementing process controls alongside them. These include training, maintenance regimes and safety briefs. These allow for the duty holder to justify that everyone involved in the task know what they are doing and are deemed competent. This could then be tracked through a training matrix to demonstrate how recently training was completed and to what standard. Maintenance equally demonstrates that the equipment being used on the vehicle is operating as intended. Any errors and faulty equipment should be identified by competent maintenance crews and operators to safely stop the activity being completed until rectified. 
These process controls may also help prevent the failure of the engineering controls. For example the Hatch preventing crushing of crew between the gun and vehicle body may fail introducing a further hazard. This hazard will be considered as a separate event in the risk assessment. Maintenance of this component which is a process control is still be referenced for both hazards. 
The final tier of controls are PPE. These are the least preferred control as they do not stop the hazard from happening but attempt to reduce the effects when it does. The PPE controls implemented for this hazard are CVC helmets which would minimise the harm caused if a crush was to occur to the operators reducing the severity. Gloves must also be worn to reduce the harm from the crush hazard these gloves must have a high impact resistance. Despite not massively reducing the harm nor changing the likelihood of the event happening they are a low cost option which provides a small amount of protection further making the risk ALARP. This complies with the PPE at work regulations 2022 [4]. 

5.0 Risk Reduction (discounted control measures)
What controls measures were not selected and why?
The only eliminate control measure that was fixing the gun system of the gun to the vehicle so it could not traverse hence the crush was eliminated. This would reduce the capability of the gun system so was not selected. The justification for this choice was because the duty holder is willing to accept the risk with the proposed control measures to continue to maintain the capability of the gun system. 
Similarly to above the reduction in traverse speed would reduce the risk however the capability of the gun would be reduced. The alternative that was selected was a procedural control involving training and competent users. This would allow the user to vary the traverse speed as required for different situations. Despite not being as effective the duty holder was willing to accept a higher risk for no loss in performance. 
The next control measure that was proposed and not selected was complete autonomous/remote operation of the AJAX platform. Unlike eliminate this solution still maintains capability however was not selected for three main reasons. Firstly the technology required is not entirely operational as a result this could be a solution selected in the future and potentially retrofitted if required. The second reason is cost. Large costs would be associated with fitting the platform with autonomous/ remote operation of the AJAX and these controls would be grossly disproportionate. Due to no figures being available for how much it would cost it is impossible to quantify the cost benefit analysis currently. Thirdly both of the above would take a large amount of time to investigate and implement which was not acceptable to the duty holder.

6.0 Future control measure
Autonomous and remote operation of AJAX has already been discussed however could be implemented in the future when cost and time to implement reduces and becomes an ALARP control.  
Alternative future control measure and ideas which could reduce the risk include virtual reality training. This would completely eliminate the need for live firing training and eliminate all risk and the need for the risk assessment and this ALARP justification. This control measure is also favourable as it does not require any retrofitting and can be implement alongside the training of the AJAX when time, capability and costs permit. Virtual reality training is currently being investigated by the British army to support Field Army’s Battle Craft Syllabus [5]. 
Additional ideas include eliminating the requirement for the AJAX vehicle completely through different strategy and technology. This would then remove the requirement to continue training. This could potentially be the most ALARP option as then no AJAX vehicles would have to be built saving millions of pounds per unit and the health of the occupants inside.
If any Incidents were to occur the Risk assessment would be reviewed and any additional controls would be implemented. This justification is only for the identified hazards but additional hazards could occur during the completion of this task and if so can be re assessed and an ALARP justification created.
7.0 Summary
This report demonstrates how an ALARP approach was considered for the hazard of traversing the 40mm gun on AJAX. It investigated a selection of different control measures and selecting those proportionate to the risk. By doing so the Initial risk identified in the risk assessment could be reduced from a medium risk to a trivial risk. It also looked at future controls so that the task can remain ALARP in the future and will be looked at during periodic reviews of the risk assessment or when an incident occurs.
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Part 1 - Assessment Details continued
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Part 2 - Activity Specific Tasks,
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