



Introduction

This document includes a risk assessment and ALARP justification for hazards faced when completing a LIVE AK-47 firing trial.  When completing a trial in the munitions industry it is vital that the engineers planning the activities think about the safety of all individuals involved from start to finish. This means they must go through every possible step within the trial and identify all possible risks and hazards that could be faced. For each hazard and risk there must be control measures that limits the effects and makes it ALARP. Each risk is then ranked one to five on severity and probability which can be multiplied together to give the overall risk value. The higher risk value means the bigger the danger and therefore more important control measure must be put in place. After completing a risk assessment a separate ALARP justification can be made to ensure that the trial is as safe as possible for all attendees.
PART 1: Risk Assessment
Identified Hazard	Persons at Risk	Existing Control Measures	Severity	Probability	Existing Risk Level	Additional Controls	Severity	Probability	Final Risk Level
Hearing damage due to noise produced during firing	All attendees at range	Ear defenders will be warn during all firings.	Double ear protection will be available.	Camera surveillance of the firing area to ensure all personnel are in their designated areas.	SOP in place for range.	2	1	2	None required	-	-	-
Injury to personnel during firing (bullet penetration)	All attendees at range	Access to firing area is restricted to authorised personnel only.	Warning signs will be displayed during trial.	Flashing lights/alarms/barriers will be used to indicate to everyone nearby that the range is live.	Surveillance cameras used to monitor surrounding areas.	4	1	3	None required	-	-	-
Injury when opening/closing ammunition containers (entrapment)	Range Personnel	Protective gloves to be worn.	Care and attention required when opening/closing containers.	Personnel are trained to SOP.	2	1	2	None required	-	-	-
Risk of illness from absorption of toxic propellant	Range Personnel	Protective gloves must be worn when handling explosives.	Hazard data sheets available which details any toxic effects and handling instructions.	Personnel are trained to SOP	2	1	2	None required	-	-	-
Thermal burns from weapon barrel	Range Personnel	Weapon to be fired at single shot only so barrel will not overheat.	Thermal protecting gloves worn when firing	2	1	2	None required	-	-	-
Eye injuries caused by dust, fragments, etc	All attendees at range	All personnel at firing will wear eye protection	2	1	2	None required	-	-	-
Gun failure resulting in injury	Range personnel	All items will be inspected prior to firing.	Personnel trained to SOP	3	1	2	None required	-	-	-
Danger to personnel when visibility is poor	All attendees at range	Firing will be suspended during conditions when the range is not fully visible.	2	1	2	None required	-	-	-
Risk when transporting ammunition	Range Personnel	All regulations will be followed to ensure safe transport of ammunition.	Appropriate containers used to store ammunition.	All vehicles used to transport explosive material are modified to protect the driver.	2	1	2	None required	-	-	-
Fatigue leading to various possible accidents	All attendees at range	Regular breaks will be taken	2	1	2	Roles within the trial could be rotated to ensure a single person is not repeating a strenuous activity for a long period of time	2	1	2
Accidental Firing of system	All attendees at range	Gun system has safety features to limit the risk of accidental firing.	The weapon will only be loaded when all personnel are in their designated areas.	Personnel trained to SOP	3	1	3	None required	-	-	-
Entrapment while loading ammunition into gun	Range personnel	Loading of gun will only be completed by trained range personnel.	Personnel are trained to SOP	2	1	2	Protective gloves could be worn during loading of gun	2	1	2
Dropping gun (Impact injury)	Range Personnel	The gun system is fitted with a strap for the user to secure around their body.	Only trained personnel will use the gun	1	1	1	None required	-	-	-
Personnel suffer injury due to restricted escape routes in the event of an emergency.	All attendees at range	Dedicated paths in place to be used in an emergency.	Escape routes are made clear and apart of the safety briefing everyone must attend before entering the trial area.	4	1	4	None required	-	-	-
Human error throughout the trial which could result in fatality, severe injuries, and minor injuries	All attendees at range	Range personnel are trained to SOP	All trial visitors must complete a site safety induction	All trial work completed by range personnel only	4	1	4	None required	-	-	-
During extremely humid conditions, there is a risk that personnel may experience illness and heat exhaustion.	All attendees at range	Trial work only takes place in comfortable conditions	Regular breaks where everyone is encouraged to remain hydrated.	3	1	3	None required	-	-	-



Part 2: Risk Assessment Matrix 
Risk Matrix 
Severity 	Multiple fatalities >5	5	5	10	15	20	25
	Fatalities <5	4	4	8	12	16	20
	Severe life threatening injuries requiring immediate hospitalisation 	3	3	6	9	12	15
	Serious non-life threatening injuries requiring medical treatment 	2	2	4	6	8	10
	Minor injuries requiring first aid treatment 	1	1	2	3	4	5
Frequency 	1	2	3	4	5
	Remote	Unlikely	Occasional	Likely 	Frequent


Assessment to evaluate the suitability of control measures. 
Key 	Risk = Severity x Frequency 
 	12 - 25 Intolerable 	The risk is too high, the activity should cease until control measures are improved. 
 	4 - 10 Tolerable if ALARP 	The level of protection from the activity is only acceptable when the risks are ALARP
 	1 - 4 Broadly Acceptable 	The level of protection for the activity is considered acceptable 





Frequency Rating For Risk Matrix 
Frequency 	Frequency Rating 	Occurrence During Operational Life 	Frequency P/A
Frequent	5	Likely to occur a number of times a year 	F  >  10
Likely 	4	Likely to occur a few times in the plant lifetime	10 >  F >  10-1
Occasional	3	Could occur in the plant lifetime	10-1  > F > 10-3
Unlikely	2	Unlikely to occur	10-3  > F > 10-5 
Remote	1	Highly unlikely but may exceptionally occur 	10-5 > F > 10-7















ALARP Justification
When designing any sort of process or equipment there are always going to be risks involved. It is important that the individual makes a conscious effort to make all the risks as low as reasonably practicable, otherwise known as ALARP [1]. ALARP justifications can lead to three different outcomes which are broadly acceptable, tolerable and unacceptable. Broadly acceptable risks are very low hazards that pose little concern to individuals involved. The tolerable region are risks debated within teams to analyse if the benefit of the task outweighs the risk involved in completing it. The unacceptable region are the risks that could lead to fatalities even after control measures are put into place which cannot be justified without extraordinary circumstances. [2]
[image: https://www.primatech.com/images/alarp_principle_diagram_8_18.png]
Figure 1 - The 3 ALARP regions [2]

This document supports the safety case for an AK-47 LIVE firing trial. The risks in an environment like presented can lead to several fatalities in the case of a catastrophic accident. To ensure that all attendees of the trial remain safe, there are many safety precautions put in place prior to the trial beginning. One of the techniques used by trial and safety engineers to identify risks is a risk assessment. The risk assessment for this Ak-47 firing can be seen above with all potential risks and hazards that individuals at the range may encounter. When working with LIVE gun systems, there are multiple risks that are obvious. A risk assessment makes the safety team go through the whole trial process and analyse each step to ensure every risk is identified. Each risk or hazard identified in the risk assessment must have control measures to make the chance of injury ALARP. The most difficult task that a safety engineer will have is ensuring that the control measures do in fact decrease the risk to ALARP. For a risk to be deemed ALARP, the cost of reducing the risk must grossly disproportionate to the risk. [3] This is calculated by completing a Cost Benefit Analysis (CBA). A CBA is a method of comparing the control measures with the cost and benefits of implementing them. To calculate the grossly disproportionate cost of a risk, the probability of the accident (P), the value of prevented injury (VPF) and grossly disproportionate factor (GDF) are multiplied together as shown below. 

This figure can then be compared with the cost of implementing the control measures to reach the conclusion if introducing the mitigation is necessary. [3] Within the munitions industry there are trials taking place every day at trial sites which already have mitigations in place for most types of trials. Small arms firing trials are a very common activity completed by trial companies so a lot of the risks and mitigation can be read across and taken from previously completed trials. However, with the constant development of new defence technologies and safety methods a check must always be completed.
One of the most obvious risks when firing a gun is the noise level they produce. A typical rifle or pistol can create a noise up to 140 decibels which would cause damage to hearing after just one exposure. Of course, in a munition firing trial, several rounds will be fired to collect the necessary results. This prolonged exposure would cause severe hearing damage to the individual firing the gun which result in serious non-life threatening injury. [4] [5] The control measures that can be put into the trial to prevent this are ear defenders for every individual attending the trial which cost on a maximum twenty five British pounds. When comparing that cost to the potential damage that can be caused, the implementation of this is a must. The ear defenders would be sufficient for everyone at the range as it would bring the decibel level down to a comfortable level however, additional ear plugs can be provided on site for anyone who wishes to have the extra protection. On trial sites there are batteries which are protected buildings where all unnecessary personnel are located during firing. It is suggested in the risk assessment that all individuals outside of the battery where double ear protection as the noise level will be significantly higher. To ensure that the only necessary individuals are outside of the battery there will be camera systems covering the whole trials area. These measures put in place are agreed and standard across most trial sites so can be read across directly from previous trials as ALARP.
The most clear and obvious risk when firing a gun in a trial environment is accidental bullet penetration of an individual. If an event such as bullet impact/penetration took place then there is a chance of a fatality and would require immediate medical treatment in a hospital. It is vital in a trial that only necessary people are outside of the battery when a firing is taken place. In the trial environment there is always a section blocked off by cones, signs and flags to indicate the area in which the bullet or debris may fly. There is to be no one permitted within that area during firing and must remain clear for a period of time after firing. Prior to firing, an alarm is also sounded to warn anyone nearby to stay clear for their own safety. With all of these measure put in place, along with the training that the gun operator would complete, the risk is ALARP as no further action can be completed to decrease the risk any more than already done so.











References

[1] 	H. a. S. Executive, "ALARP "at a glance"," [Online]. Available: https://www.hse.gov.uk/enforce/expert/alarpglance.htm. [Accessed 12 07 2024].
[2] 	Primatech, "ALARP Principle," [Online]. Available: https://www.primatech.com/technical/alarp-principle. [Accessed 12 07 2024].
[3] 	S. S. Organisation, "Principles of ALARP," Swansea, 2024.
[4] 	A. S.-l.-H. Association, "Loud Noise Dangers," [Online]. Available: https://www.asha.org/public/hearing/loud-noise-dangers/#:~:text=We%20measure%20impulse%20noise%20in,hurt%20your%20hearing%20right%20away.. [Accessed 12 07 2024].
[5] 	A. S.-L.-H. Association, "Recreational Firearm Noise Exposure," ASHA, [Online]. Available: https://www.asha.org/public/hearing/recreational-firearm-noise-exposure/#:~:text=Noise%20and%20Firearms&text=These%20firearms%20can%20produce%20dangerously,produce%20sounds%20over%20175%20dBP.. [Accessed 12 07 2024].








image1.png




image2.png




image3.png
Figure. The ALARP Principle
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