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[bookmark: _Toc203729130]Risk assessment 
This risk assessment has been conducted for the activity of firing an Ak-47 rifle, it is assumed that this activity will be carried out on a licenced range with ammunition of a high quality. The risk assessment initially was 23 items long, but this has been broken down into more generalised categories. The full initial hazard assessment can be found in Annex A along with risk matrix used.  
	Hazard 
	Risk  
	Pre mitigation risk estimate 
	Mitigations and Controls 
	Final Risk Estimate 

	Unintended firearm initiation
	Poor weapons handling discipline leading to a negligent discharge of the weapon. 



Poor ammunition quality resulting in a hang fire.


Impact due to loss of control of the firearm initiating the chambered round. 


Ammunition cook off due to high volume of fire heating the firing mechanism 
	A




C



B



B
	The handler of the weapon will receive training so that they have reasonable experience handling firearms and know the procedures of safe operation. The weapons safety will be engaged and the shooter’s fingers will remain away from the trigger until the range is cleared and it is safe to fire. The operator will also wear protective clothing in the form of a ballistic vest and helmet
The ammunition used in the firing will be procured from a reputable source, if possible, and undergo tests to ensure it is both safe to store and for use in a trials environment. The weapon will also remain pointed down-range for at least 30 seconds, upon which if no firing is observed the magazine will be removed and the rifle cycled to remove the faulty round. 
The firearm will be stored in a secure location separate from its ammunition with the two only being brought together upon time of firing. At which point the range will have the minimum number of trials staff present and the firing will have received training to ensure they maintain control of the weapon. 
The rifle’s rate of fire will be controlled and only used as appropriate for the test being undertaken. The temperature of the rifle’s internal components will be checked using a laser thermometer between magazine changes, and if the temperature reaches above 150 degrees C the rifle will be left to cool before firing again. Rounds will not be left chambered in the rifle to reduce the risk of chambered rounds heating to the propellant’s autoignition point. Where possible, the rifle will be fired on single shot unless absolutely necessary for the activity being undertaken.
	C




D



C



D


	Firearm Malfunction 
	Degradation of the rifle barrel due to excessive use/ poor maintenance causing catastrophic failure. E.g. breach explosion or barrel split 


Use of poor-quality ammunition causing pressures above the rifle’s limits causing catastrophic failure 

Poor maintenance or ammunition quality leading to a runaway of the rifle 


Poor maintenance resulting in injury upon operation of the firearm 


Injury as a result of fixing a firearm malfunction 
	
B




C



C



C



C
	The rifle will undergo maintenance regularly as per manufacturers guidance. If any faulty part is encountered, it will be replaced and the weapon will be remotely test fired to ensure it is in an appropriately functional condition before trials use. The operator will also wear protective clothing in the form of a ballistic vest and helmet 

The ammunition used will all come from the same batch and randomly tested before use in the trial if a catastrophic failure occurs the trial will halt and the manufacture contacted. The operator will also wear protective clothing in the form of a ballistic vest and helmet

The operator will be trained how to handle a runaway of the rifle keeping the rifle pointed in a safe direction until the malfunction has ceased. This will be minimised by only using the necessary number of rounds for the task reducing the potential number of unintended rounds firing.

The rifle will be kept in good working order with any sharp edges and protruding pieces removed where possible and the trained individual firing the rifle will have knowledge and experience on the functioning of the rifle’s parts.

The operator will have experience in the disassembly, reassembly and maintenance of the firearm and will take care when removing parts for sharp edges and parts under tension.  
	
C




D




D


D



D


	Loss of control of firearm 
	Poor weapons handling discipline resulting in the dropping or mishandling of the rifle

Poor management of the recoil produced by the rifle causing a loss of control
	
B

C
	The operator of the firearm will have received training on the handling of a firearm and will only handle it when the range is clear and ready for firing. 

The operator will have suitable experience with firearms so that they will be able to properly manage the recoil generated whilst firing.
	C

C

	Firearm functioning 
	Repeated firings causing heating of the firearm’s mechanism during firing.

Recoil from the rifle firing.

Gasses and particulate released from the rifle during firing

 
Hot casings being ejected from the rifle during firing 
Moving parts of the rifle caused by firing 


Sound caused by the firing of the weapon
	B


C


C


B

C


B
	The operator of the weapon will wear protective gloves whilst handling the rifle and will avoid touching parts that will heat up during firing 
The operator will be suitably experienced to manage the recoil forces while both maintaining control of the weapon and keeping it comfortably shouldered to reduce the impact to their shoulder, stopping if any sudden pain is felt as a result.
The firearm will only be operated in a clean well-ventilated environment to limit the buildup of exhaust gasses. The firearm will also be cleaned after use and stored in a clean condition. The operator will wash their hands before touching their face or eating and drinking.
The operator of the weapon will wear protective gloves, long sleeves and eye protection when firing the weapon to reduce the potential injury from hot casings 
The operator will keep their hands clear of moving parts and wear gloves to provide some crush protection during the firing of the weapon, loose clothing should be secured or removed, long hair tied up and lanyards removed.
The operator and any observers will wear appropriate hearing protection in line with EN 352:2020
	C


D


D


D

C


C

	Unsuitable ground conditions 
	Slips, trips and falls resulting in sprains, cut or lacerations 

Slips, trips and falls resulting in loss of control of the rifle 
	B


A
	All trials team members will wear appropriate clothing including long trousers protective footwear (EN 20345). They will take care when moving around the range. And will ensure care it taken when moving loads. 
The rifle will be carried unloaded to the firing point to eliminate any risk or a misfire and the operator will wear appropriate protective footwear (EN 20345)
	C


C

	Range Incursion 
	An unintended third party enters the range area putting them at risk 



A trials team member passes the firing line during live firing. 
	B





C
	The range will be a secure site with its own security measures. Signs will be put out warning the public of the hazard and blocking any road access to the firing point. A red flag will be raised to show that the range is active and that people should not approach. Sentries will keep watch and call out “STOP STOP STOP” if a range incursion is spotted. Firing will then cease and the third party stopped and escorted to safety. 
The trials team will receive a safety brief on commencing of the trial and this will include not to pass the firing line while the weapon is loaded, while firing the minimum number of people will be present to reduce this risk. All trials team members will be told to look out for each other and stop the trial if needed.
	C





C





[bookmark: _Toc203729131]ALARP Justification
[bookmark: _Toc203729132]The principal of ALARP
ALARP stands for As Low As is Reasonably Practicable, and is the principle of conducting an activity in a way that is the most safely it can be done with all reasonable adjustments made. The term was first coined during Edwards v National Coal Board – 1949, where it was used to determine whether it was reasonable, instead of possible, to require the employer sure up a coal mine tunnel to reduce the risk of collapse. The ALARP principle does not eliminate risk entirely, instead it focusses on making an activity as safe as reasonably possible within financial and time constraints. This could mean that a high-risk activity could be ALARP but a low risk one not. 
An activity ALARP status is broken down into 3 risk tolerability levels: 
· Unacceptable – the risk is unacceptable despite any desired outcomes 
· Tolerable – the risk is accepted to achieve the desired outcome 
· Broadly acceptable – the risk is considered negligent and well mitigated 
 This ALARP justification will cover the decisions made and the reasons being making them as well as documenting the potential opting to mitigate the risk and why the one that was selected was chosen.  [1,2]
[bookmark: _Toc203729133]Degradation of the rifle barrel due to excessive use/ poor maintenance causing catastrophic failure. 
As weapons are used over time they slowly begin to degrade if not properly maintained. In the AK-47’s case the barrel and breach of the rifle are subject to extreme pressure and heat during firing, over time this will lead to damage to the rifles firing system. This will lead to the wear down of parts potentially thinning out components that contain pressure will they can no longer perform this role. A breach or barrel explosion occurs when these components can no longer hold the pressures of firing and the high-pressure gas generated blows apart the rifle. This can cause fragmentation, blast injury and burns. 
To mitigate this, the rifle will be checked before it is used for the trial and the operator will wear protective equipment including shooting glasses, a ballistic vest and helmet. This will reduce the risk from a catastrophic explosion. The number of non-essential trials staff present will also be minimised to reduce the number of potential casualties. 
The option for the rifle to be held in a clamping system would theoretically eliminate this hazards danger, however this task calls for manned shoulder firing of the weapon so this is not possible. 
This has reduced this risk from a rank B to a rank C. 
[bookmark: _Toc203729134]Use of poor-quality ammunition causing pressures above the rifle’s limits causing catastrophic failure 
The use of poor-quality ammunition can cause a variety of unwanted effects. These can include, but are not limited to:
· Poor ballistic performance 
· Damage to the weapon system 
· Destruction of the weapon system 
· Incomplete propellent burns 
Whilst these can negatively impact the test in a number of ways, here I will focus on the damage/destruction of the weapons system. 
The hazards of a breach explosion caused by ammunition are identical to one caused by mechanical failure. These include fragmentation, blast injury and burns. To mitigate this hazard ammunition quality will be focussed on. Where possible test ammunition will be procured from a reputable dealer with test shots being conducted to verify the ammunition again product data sheets. 
If the origin of the ammunition is not clear or there is limited traceability in the procurement chain, it shall be stored in ideal conditions and a designated number of randomly selected rounds will be put through static firings. This will assess the ammunition’s ballistic performance while also giving an opportunity to collect additional data such as muzzle velocity and operating pressure. If this is deemed safe for handheld firing then the ammunition will be approved for trial use. If it does not pass then the trial shall be redesigned to allow for remote static firings. 
Conducting these checks before the trial will significantly reduce the risk and provides some accountability for where to look if an incident occurs. This will reduce the risk class from a C to a D.
[bookmark: _Toc203729135]Poor maintenance or ammunition quality leading to a runaway of the rifle 
A Runaway is a phenomenon where a firearm operating in semi-automatic has a malfunction so that the rifle fires continuously in fully automatic in a way that cannot be stopped. The hazard this presents is reasonably significant. When classifying this hazard in the risk matrix it was marked as having a risk level of C, deemed at having the potential to cause catastrophic harm with an improbable likelihood. 
Having assessed the potential hazard, the main way it can be reduced is by decreasing the potential it has for harm if it were to occur. The AK-47 has both semi-automatic and automatic fire modes, this would allow the operator to get a feel for how the rifle recoils when firing at full auto. This would allow the operator to better control a runaway if it were to occur. This would be conducted on a safe firing range to decrease the risk of injury when training. All non-essential trials team members will be removed from the firing point so that if an accident were to occur the potential casualties would be limited 
With the above mitigations in place this risk has been reduced from a class C to a class D by reducing it severity from catastrophic to Critical.  
[bookmark: _Toc203729136]Poor maintenance resulting in injury upon operation of the firearm 
When operating a firearm, it is likely there will be external moving parts. In the Ak-47’s case the moving external parts are limited to the safety/fire selection leaver and the charging handle, which is attached to the bolt meaning it reciprocates upon firing. These moving parts can pose a hazard to the operator. 
To minimise any potential risk these parts will be kept clean and sharp edge free and the operator will hold the rifle in a way so that when firing no parts of their body should be in contact with the moving parts. The rifle will also be kept in good condition with metal parts being kept free of protrusions and sharp edges and wooden parts kept smooth and free of splinters. [3]
This will reduce the risk level from a class C to a class D. 
[bookmark: _Toc203729137]Injury as a result of fixing a firearm malfunction 
If a simple malfunction were to occur it is likely that it could be easily fixed at the firing range by the operator of the rifle some examples of these malfunctions could include: 
· Jamming of firearm components due to dirt buildup 
· A failure to feed the next round 
· A stovepipe – where the spent casing does not eject properly 
· Failure to eject the fired round 
· And more 
Some malfunctions can be cleared by cycling the rifle a number of time whereas some would require the disassembly and cleaning of the rifle’s interior parts. While Ak-47 rifles are not massively complicated rifles there are still hazards when disassembling them including springs under tension, sharp edges and particulate as a result of firing. The rifle will be disassembled according to the manual of arms for the weapon following each step precisely. [3] This will reduce the risk of cuts, lacerations, punctures and crush injuries. This will be carried out by the operator who will have received training on this specific firearm and have wider experience in the handling and maintenance of weapons systems. 
This will reduce the potential risk from a class C to a class D 

While conducting this ALARP justification I have used the hierarchy of controls where possible to eliminate, substitute and engineer out potential hazards but due to the nature of this task higher levels of this hierarchy do not apply as well as they often relate to fundamentally changing the process. 
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[bookmark: _Toc203729139]Annex A 
	Hazard Name
	Hazard Description
	Accident
	Causes
	Risk Before Reduction

	Heat (from firing)
	
	Burn, Ignition
	successive firing  
	C

	Moving parts
	
	Crush Injuries
	functioning of the firearm mechanism
	B

	Ejected cases 
	contact with hot casing, impact of casings into eye, human error
	Burns, Ignition, Eye Injury
	functioning of the firearm
	B

	Recoil
	Firing the weapon
	Blunt force trauma to shoulder, sprains, loss of control of weapon
	functioning of the firearm
	C

	Gases
	Inhalation of particulate produced from firing in an area of poor ventilation
	Oxygen deprivation, Ingestion of carcinogens
	functioning of the firearm
	C

	Projectile 
	Stuck by bullet 
	Bullet wound, fatality 
	functioning of the firearm 
	B

	Ricocheting
	Struck by returning bullet / fragments of bullet / fragments of impacted area
	Bullet wound, fragmentation wound 
	Bullet impact 
	C

	Dropping
	Loss og grip, accidental magazine discharge, human error
	Crush injury, blunt force trauma, accidental fire, damage to firearm
	Loss of grip, accidental magazine discharge, human error
	C

	Hang Fire
	poor quality ammunition, failure of firing mechanism
	Bullet wound, fatality, loss of control of firearm
	poor quality ammunition, failure of firing mechanism
	C

	Negligent Discharge
	Poor training, incompetence, slips, trips and falls, dropping, human error
	Bullet wound, fatality, loss of control of firearm, damage to facility
	Poor training, incompetence, slips, trips and falls, dropping, human error
	A

	Barrel Warp
	successive firing, heating, improper storage
	damage to firearm, fragmentation 
	successive firing, heating, improper storage
	C

	Barrel Breach
	successive firing, poor quality ammunition, poor maintenance 
	damage to firearm, fragmentation
	successive firing, poor quality ammunition, poor maintenance 
	C

	Ammunition Cookoff
	heat generated by successive firing
	Bullet wound, fatality, loss of control of firearm
	heat generated by successive firing
	C

	Jams
	extremities crushed while trying to unjam
	Crush Injuries
	Failure of firing mechanism, failure of ammunition
	C

	Poor Shooting Discipline
	poor training, mental acuity, human error mental / physical wellbeing
	Bullet wound, fatality, loss of control of firearm, damage to facility
	poor training, mental acuity, human error mental / physical wellbeing
	A

	Noise
	proximity to loud noise 
	Hearing loss
	functioning of firearm
	B

	Residue
	build-up of residue, poor sanitation, poor quality ammunition, poor maintenance
	Ingestion / contact with carcinogens
	functioning of firearm
	A

	Range Incursion
	poor range management, human error 
	Bullet wound, fatality 
	poor range management, human error 
	A

	Vibration
	repetitive exposure to vibration from shooting
	Vibration injury
	functioning of firearm
	B

	Slips, Trips and Falls
	Unsuitable surface, improper footwear, human error
	Minor injury, blunt force trauma, lacerations, negligent discharge
	Unsuitable surface, improper footwear, human error
	B

	Firearm Malfunction 
	
	
	
	



	
	Catastrophic
	Critical
	Marginal
	Negligble

	Frequent
	A
	A
	B
	C

	Probable
	A
	A
	B
	C

	Occasional
	A
	B
	C
	D

	Remote
	B
	C 
	C
	D

	Improbable
	C 
	C
	D
	D

	Incredible
	C 
	D
	D
	D
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