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This assignment will show a full written risk assessment from the task given by utilising the Haz ID, Risk Estimation, Control ID created from the group in class. The Risk Assessment will include a full task description, hazard descriptions, a pre-control risk estimate, a list of controls and mitigations to reduce the likelihood and severity of the hazard and then a post control risk estimate will be applied. The hazards listed for the task will be from the manufacturing stage to disposal with regards to industry standards and best practise. 
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The Task that the risk assessment will be written for is the firings of a CTA cannon which in this case will be fired from Salisbury Plain. 
There are many hazards associated with the CTA weapon as it has many parts that have various different capabilities. The CTA weapon is a 40mm medium calibre automatic weapon which includes the CT cannon, an ammunition handling system, a controller, gun control equipment, a gun mount and different types of ammunition. The CTA weapon system fires 40mm rounds at a muscle velocity of anywhere between 900 – 1500m/s depending on the ammunition used, showing that it is a very deadly weapon. [1]

[bookmark: _Toc171687726]Risk Matrix

Before identifying any hazards from The Task a Risk Matrix was created in order to categorise the severity and likelihood of each risk. There were five levels of severity made. They were: 5. Catastrophic. 4. Severe. 3. Moderate. 2. Minor. 1. Insignificant. 
5. Catastrophic – multiple fatalities
4. Severe – single fatality and / or severe injuries with lasting irreversible damage.
3. Moderate – single severe injury or multiple minor injuries > a week off work
2. Minor – minor injuries time off work
1. Insignificant – no time off work no significant injury


There were also five levels of likelihood of a hazard occurring. They were: 5. Frequent. 4. Likely. 3. Occasional. 2. Unlikely. 1. Improbable.
5. Frequent - > 10-3
4. Likely - > 10-4
3. Occasional - > 10-5
2. Unlikely - > 10-6
1. Improbable - < 10-6

Once these categories were identified a score rating could be identified for each of the 25 categories. This can be seen below in (Table 1).
	
	Catastrophic
	Severe
	Moderate
	Minor
	Insignificant

	Frequent
	25
	20
	15
	10
	5

	Likely
	20
	16
	12
	8
	4

	Occasional
	15
	12
	9
	6
	3

	Unlikely
	10
	8
	6
	4
	2

	Improbable
	5
	4
	3
	2
	1



(Table 1 – Risk Matrix)
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After creating the various score ratings for each category four risk classes were then identified to show an overarching category for the likelihood and the severity as one. 
The four categories are:
Low Risk Class: “The risk is considered to be broadly acceptable. Additional risk reductions may be introduced only if the benefits justify the cost (time, money, inconvenience). This level of risk can be accepted following endorsement of the Chief Engineer and Safety Lead”.
Medium Risk Class (Low): “The risk is considered tolerable and ALARP. This level of risk can be accepted following endorsement of the Chief Engineer, Head of Safety and quorum of relevant Safety Experts”.
Medium Risk Class (High): “The risk can only be considered tolerable and ALARP if demonstrated that further risk reduction is impracticable. This level of risk can only be accepted by the Managing Director and Executive Team following review and presentation made by the Chief Engineer, Head of Safety and quorum of relevant Safety Experts”.
High Risk Rating: “The risk is considered intolerable/ unacceptable. The activity shall not proceed or the system shall not be used. This level of risk can only be accepted by the Managing Director and special governmental dispensation or under force majeure to meet an immediate Urgent Operational Requirements”. [2]
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As previously stated the task is a CTA cannon firing trial at Salisbury Plain. All of the following hazards are associated to this task. The hazard will be listed, then who will be harmed and how will be identified and then a likelihood and severity rating will be allocated to the hazard giving an overall risk score rating.
Hazard 1 –
	Hazard
	Who will be harmed & How?
	Likelihood
	Severity
	Score

	Noise From Gunfire
	Who: x3 Gun Personnel, x5 Trials Personnel.
Harm: Long term hearing damage.
How: From firing
	5
	4
	20


 
Hazard 2 – 
	Hazard
	Who will be harmed & How?
	Likelihood
	Severity
	Score

	Fumes
	Who: x3 Gun Personnel
Harm: Damage to lungs, poor oxygen intake, possible carcinogens.
How: Fumes expelled from barrel of the gun after firing.
	5
	4
	20



Hazard 3 – 
	Hazard
	Who will be harmed & How?
	Likelihood
	Severity
	Score

	Unintended initiation of ammunition
	Who: x4 Personnel, x5 Trials Personnel.
Harm: Blast and fragment injuries, possible fatalities.
How: From premature or delayed detonation.
	2
	4
	8





Hazard 4 –
	Hazard
	Who will be harmed & How?
	Likelihood
	Severity
	Score

	Traversing the gun and recoil
	Who: x4 Personnel
Harm: Serious physical injury.
How: Gun turret moving into personnel.
	3
	3
	9



Hazard 5 – 
	Hazard
	Who will be harmed & How?
	Likelihood
	Severity
	Score

	Traverse from firing (aiming moves out of acceptable WDA)
	Who: x4 Personnel, x5 Trials Personnel, public.
Harm: rounds may land outside of WDA hitting unknown areas/personnel
How: Fires out of WDA due to recoil forces.
	1
	5
	5
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After the risks had been identified and all details relating to the risk were highlighted and a final score was given, it was time to input some controls in order to reduce either the likelihood or severity of the risk. This can be done by either reducing or substituting a relevant factor, isolating components relating to the hazard, inputting PPE into the task to reduce likelihood and severity and by also looking at current engineering and procedural controls used to meet the industry standard and best practices. Once all controls have been put in place a final risk rating will be applied to see the true impact of the hazard.
Hazard 1 – Noise from gunfire
Controls:
Eliminate: N/A
Reduce/ substitute: Firing Rate
Isolate: Autonomous
Control Engineering: Physical barriers between gun and gun team
Control Procedural: Safety distances, competent persons, training for PPE
PPE: Ear Defenders
Final Risk Rating: 10 (Medium Low)

Hazard 2 – Inhalation of hazardous gases (fumes) from gunfire
Controls:
Eliminate: N/A
Reduce/ substitute: different propellant in munition
Isolate: barriers between users and gun
Control Engineering: filters, seals, barriers (have multiple as fail safes)
Control Procedural: competent persons, safe systems of work (work instructions etc), maintenance
PPE: Respirators
Final Risk Rating: 1 (Low) 

Hazard 3 – Unintended initiation of ammunition in barrel
Controls:
Eliminate: N/A
Reduce/substitute: less sensitive propellant and munition fill
Isolate: autonomous
Control Engineering: physical separation, barriers, cooling, barrel material
Control Procedural: competent people, barrel cool down, maintenance, safe system of work.
PPE: N/A
Final Risk Rating: 4 (Low)

Hazard 4 – Crushing from traversing Gun and recoil of weapon system
Controls:
Eliminate: Fixed position of gun
Reduce/ substitute: Speed of traverse
Isolate: Autonomous
Control Engineering: hatch interlocks, removable lights and sirens, hazard labels.
Control Procedural: Competent persons, training, and regular maintenance.
PPE: Hard hats
Final Risk rating: 2 (Low)

Hazard 5 – Aiming of weapon system, ammunition falling out of agreed WDA
Controls:
Eliminate: fixed gun not on a platform.
Reduce/ substitute: lower firing rate, lower impulse propellant in munition
Isolate: larger safety distance (WDA)
Control Engineering: Locking mechanisms, component suitability approved design.
Control Procedural: maintenance, competent persons, training, safe systems of work, check the condition of the gun after a certain amount of rounds fired, red flags on ranges alerting people. 
Final Risk Rating: 5 (Low)

After all controls have been applied all of the initial risk ratings have been reduced to a safe and acceptable level in order for the task to go ahead. The highest final risk rating was Medium Low which is still an acceptable level in order for the task to proceed. Typically, anything that is still at a high risk rating will have to go under serious reviews in order for the appropriate personnel to deem it safe.
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[bookmark: _Toc171687731]What is an ALARP Justification? 

An ALARP justification (As Low as Reasonably Practicable) is a principle used in risk management, particularly in safety-critical industries. The goal is to reduce risks to a level that is as low as reasonably practicable. This means that the cost, time, and effort required to further reduce the risk would be grossly disproportionate to the benefit gained.

In practice, an ALARP justification involves:
1. Identifying the hazards.
2. Assessing the risks associated with those hazards.
3. Implementing measures to reduce the risks.
4. Demonstrating that further risk reduction would be impractical or disproportionately costly compared to the benefit.

The ALARP principle ensures a balance between risk reduction and resource expenditure, aiming for a practical and reasonable approach to safety. [3]
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The Hazard that has been chosen and will be talked about in the ALARP Justification is Hazard 4 – Crushing from traversing Gun and recoil of the weapon system. The CTA gun system is known for having increased recoil meaning it is less safe than other weapon systems in terms of safety for the crew when firing. Therefore, many controls can be assigned in order to protect personnel however, sometimes this may be too costly or grossly disproportional meaning it may not be justifiable to make the changes in order to reduce the risk or severity, other measures may need to be put in place instead.
The controls identified and applied to this hazard were: 
Eliminate: Fixed position of gun
Reduce/ substitute: Speed of traverse
Isolate: Autonomous
Control Engineering: hatch interlocks, removable lights and sirens, hazard labels.
Control Procedural: Competent persons, training, and regular maintenance.
PPE: Hard hats



All of these controls will help in some way however, they do not mitigate the effect that the traversing and recoil of the weapon system has. Some controls are more helpful than others for instance wearing PPE such as a hard hat will help with small bumps however, will do nothing to stop the full effect of being crushed by the traversing and the recoil. Although, having the gun in a fixed position for testing will mitigate the traversing effect of the weapon system as it will not be able to move prevent 50% of incidents happening. The recoil is a given and cannot be avoided however, having 50% of the hazard mitigated is better than 0%. 
The Control Engineering controls that were identified are implications that can be made easily and cost effectively which is why they are widely used for different safety issues in industry and is good practise used by many. 
The identified Control Procedural controls should be used by all industries and is why they are all good practises. All personnel involved in the task should have gone through the appropriate training and be competent with what they are doing. As well as this, the gun system in this case the CTA weapon system should be regularly maintained in order to keep it at a high performance to reduce the chance of it causing problems and therefore leading to hazards.
Although all of these controls are easily inputted and applied to the task and also cost effective some of the identified controls such as the speed of the traverse, is a much more complex control to apply and would be much less cost effective than some of the other controls. 
The time it would take to look into this and apply the new technologies to input this control as well as the money it would cost in order for the research and the implementation would be difficult to justify without being grossly disproportionate. 
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Therefore, at the current stage it is suitable to go ahead with the current controls minus the substitution controls (Speed of the traverse) as this will be cost too much money and would take lots of time and effort to design and implement when there are already some controls that can be implemented easily, safely and cost effectively that would help to reduce the risk factor already. 
In the future if new technologies arise then there may be a call for this control to be brought in place if everything lines up and it will be easy to implement then it can be taken forward however, right now there is no need for such a drastic control measure to be implemented when it will not make much of a difference to the risk rating when the task is being carried out. 
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