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Risk Assessment: Firing of an AK-47 within a Licenced Indoor Range
Purpose of Risk Assessment
The purpose of this risk assessment is to identify both the existing and potential hazards associated with the live firing of an AK-47 within a licenced indoor firing range as well as demonstrate the appropriate risk reduction measures that are in place for this activity. All identified risks have been reduced to a tolerable and as low as reasonably practicable (ALARP) level given the nature of the activity.
Description of Activity Contained within the Risk Assessment 
This risk assessment covers the firing of an AK-47 within a licenced indoor firing range as well as the activities associated with live firing. These activities include handling, loading, firing, stripping, cleaning and storage of the firearm within an indoor firing range. This risk assessment does not cover the firing of an AK-47 in an outdoor firing range. 
The firing range described in this assessment is typically in use 5 days per week, up to 50 weeks per annum. It is used predominantly by Ministry of Defence (MOD) personnel but can be used by external organisations such as Cadet Forces upon advanced request. The facility consists of a visitor reception, safety briefing room and firing range set up for 3 single shot centrefire rifles to be fired from the prone position. 
Persons at Risk:
· Range Users
· Spectators
· Range Staff
· Contractors
· Residents of the Local Area / People in the Surrounding Area
Risk Matrix
This matrix defines the level of risk within the activity by weighting severity against probability. 

	Risk Matrix
	Severity

	
	1. Catastrophic 
	2. Critical
	3. Marginal
	4. Negligible

	Likelihood
	1. Frequent
	A
	A
	A
	B

	
	2. Probable
	A
	A
	B
	C

	
	3. Occasional
	A
	B
	C
	C

	
	4. Remote
	B
	C
	C
	D

	
	5. Improbable
	C
	C
	D
	D

	
	6. Incredible
	C
	D
	D
	D




	Hazard Number
	Hazard 
	Hazard Description
	Accident
	Causes
	Cause Description
	Initial Risk Rating
	Risk Reductions
	Residual Risk Rating

	
	
	
	
	
	
	L
	S
	R
	
	L
	S
	R

	01
	Gunshot Injury 
	A high velocity penetrating wound as a result of a fired projectile impacting with a body.
	Soft Tissue Damage
Haemorrhage
Bone Fracture
Organ Damage
Fatality


	Unintentional Discharge
	Accidental functioning of the firearm resulting in the uncontrolled release of a projectile impacting with a body. 

	3
	1
	 A
	· Range Safe Operating Procedures – Covering the required PPE and practices to be followed within the range facility, this document is required to be read by all personnel prior to entering the range. All firing will take place as single shot not automatic.
· Access Control – Prior to entry, all personal must have signed into the facility, received the relevant safety briefing and formally acknowledged that they have read the range safe operating procedures. 
· Appropriate Signage – Signs displaying whether the range is live and the required PPE will be clearly visible on all points of entry / exit to the range. 
· Clear Range Procedure – Prior to commencing live firing the Range Conducting Officer (RCO) must ensure that the range is free from unauthorised personnel and equipment. 
· Competency Certification – Training to ensure personnel in regular attendance to the firing range and staff members are familiar with range safe operating procedures and are deemed competent to handle the firearm with reduced supervision. 
· Supervision – all firing unless performed by an individual certified competent following completion of training, will be supervised on a one-to-one basis by a certified member of range staff.
· Movement Restrictions – Movement from the firing point with loaded firearms is not permitted within the facility. Movement of personnel on range will be coordinated by the RCO and Range Staff. Collection of the targets is only permitted once the RCO has declared a cease fire, and all firearms have been returned to a safe state.
· Observer Restrictions – personnel not partaking in live firing shall not be permitted entry to the firing range. Shooters waiting for their turn to fire the weapon shall wait outside the range until entry is permitted by the RCO.
· Chain of Command – the RCO possesses the responsibility to maintain control of all movement and activity within the range including announcing the commencement / cease of firing. They will be assisted by certified members of range staff to ensure sufficient supervision is provided.
· Emergency Stop Procedure – All personnel on the range will be briefed prior to entry regarding the emergency stop procedure if an incident were to occur including the location of ballistic trauma first aid kits and the designated first aider for the session.
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	Range Incursion
	Unauthorised movement of a person(s) in front of the firing line during live firing resulting in the impact of a projectile with a body.

	
	
	
	
	
	
	

	
	
	
	
	Loss of Concentration
	A lapse in focus while firing the weapon leading to reduced control over the weapon. This includes incorrect aim and reduced grip leading to impact of a fired projectile with a body.

	
	
	
	
	
	
	

	
	
	
	
	Incorrect Handling Procedures
	Failure to competently handle the firearm in accordance with range procedures including failure to apply the safety, moving from the firing point with a loaded firearm and dropping the weapon leading to impact of a fired projectile with a body.
	
	
	
	
	
	
	

	
	
	
	
	Failure to Follow Range Procedures 
	Lack of understanding of range safe operating procedures resulting in a projectile impacting with a body.

	
	
	
	
	
	
	

	02
	Backsplash / Ricochet Injury 
	A lower velocity wound caused by the continued flight of a rebounded projectile / fragments of the projectile into a body after a low angle / velocity impact with a surface of object. 
	Soft Tissue Damage
Haemorrhage
Bone Fracture
Organ Damage
Fatality

	Low / Ground Shot
(Including unintentional Discharge)
	Weapon is fired at an angle below the vertical axis of line of sight (to the centre of the target) resulting in the bullet striking the ground causing ricochet.

	2
	2
	 A
	· Range Safe Operating Procedures – As descried in the safe operating procedures, limitations on muzzle velocity / energy and calibre of ammunition are in place within the firing range
· Construction Material – In accordance with JSP 403 Vol 2 all materials used in construction of the defence zone (any area on range that may be stuck by a shot, ricochet or backsplash) must be able to resist the penetration of a shot [1]. The condition of the cladding will be inspected for damage on a regular basis and replaced when necessary.
· Flooring – the range floor must have a smooth surface free of undulation that would increase the likelihood of ricochet or backsplash if a projectile were to impact it.
· Raised Firing points – all firing will be conducted from the prone position on a raised firing point to reduce the likelihood of ricochet from low shots making contact with the range floor. 
· Raised Targets – Targets used will be raised above ground level to reduce the likelihood of a ground strike. 
· Approved Targets – All targets used will be made from non-ricocheting materials and be of a thickness low enough to prevent backsplash hazard. Targets used will be inspected and approved by the RCO before the commencement of live firing.
· Firing Distances – live firing will only occur from the designated firing points to ensure the correct distance between the firearm and target is maintained.
· Bullet Catcher - a suitable bullet catcher will be installed behind the target to capture bullets assisting in preventing overpenetration and ricochet. This catcher will be regularly inspected for damage, serviced and de-leaded to ensure effective functioning.
· Back Plate - a backstop will be installed behind the bullet capture to stop any projectiles upon failure of the bullet catcher. This will also be regularly inspected, serviced and de-leaded.
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	Wide Shot
(Including Unintentional Discharge)
	Weapon is fired outside of the horizontal axis of the line of sight (to the centre of the target) resulting in the bullet striking the range wall causing ricochet.

	
	
	
	
	
	
	

	
	
	
	
	Insufficient Engagement Distance 
	Insufficient distance between the firing point and target resulting in backsplash toward the firing point.

	
	
	
	
	
	
	

	
	
	
	
	Low Velocity Bullet 
	Projectile fired with insufficient velocity to penetrate the target resulting in the bullet bouncing back toward the firing point. 

	
	
	
	
	
	
	

	04
	Hearing Damage
	The partial or complete inability to hear through either one or both ears as a result of being in close proximity to a weapon being fired.

	Temporary / Permanent Hearing Loss
Tinnitus

	Repetitive Exposure to Moderate Noise Levels
	Repetitive exposure to moderate noise levels in close proximity over an extended time duration resulting in damage to hearing.

	1
	3
	A
	· Hearing Protection - range safe operating procedures mandate the appropriate level hearing protection to be worn while live firing is occurring.
· PPE Inspection – the RCO must check the condition of all hearing protection prior to giving the order to commence firing.
· Appropriate Signage – signs displaying whether the range is live and the required PPE must be clearly visible on all points of entry / exit to the range.
· Construction Material - the material used to construct the range will possess the acoustic properties to contain the noise generated during the live firing process within the range. The materials used within the firing range itself will be such to minimise echo during firing.

	
4
	3
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	Singular Exposure to High Noise Levels
	Exposure to a singular high noise level event in close proximity resulting in hearing damage.
	
	
	
	
	
	
	

	03
	Firearm Malfunction
	Failure of the firearm to operate in the intended manor including jams and misfires.
	Crush injury 
Soft Tissue Damage
Haemorrhage
Bone Fracture

	Build-up of Gunshot Residue and Grease in the Firearm 
	Accumulation of substances including burnt / unburnt primer and propellant as well as foreign materials including grease and dirt causing premature deterioration of the firing mechanism, clogging of hinges preventing feeding of a round into the chamber and obstructing the path of rounds in the barrel leading to firearm malfunction. 

	2 
	3
	B
	· Range Safe Operating Procedures – covering the required PPE and practices to be followed within the range facility, this document is required to be read by all personnel prior to entering the range. This states that only personnel deemed competent shall load the firearm to reduce the likelihood of a malfunction.
· Emergency Stop Procedure – All personnel on the range will be briefed prior to entry regarding the emergency stop procedure if an incident were to occur including the location of ballistic trauma first aid kits and the designated first aider for the session.
· Misfire Procedure – During competency training personnel will be instructed on the range safe operating procedure to be followed upon a misfire occurring. This includes ensuring the weapon remains pointed in the safe direction (toward the target) and informing the RCO who will respond appropriately.  
· Jam procedure – During competency training personnel will be instructed on the range safe operating procedure for clearing a jam to reduce the possibility of crush injuries occurring. If the jam occurs while the weapon is being handled by a person not deemed competent, it is the responsibility of the supervisor to inform the RCO and clear the jam.  
· Full Coverage Clothing - Both long sleeves and full-length trousers must be worn when entering the firing range in order to minimise the area of skin that is exposed to being trapped in the firing mechanism.
· Maintenance Regime – All firearms will be inspected by both the RCO and shooter/supervisor prior to commencing live firing. Any visible damage will be reported to the RCO who will inform the armourer and temporarily remove the weapon from service until the damage has been repaired.
· Cleaning Regime – All weapons will be striped and cleaned down by range staff once live firing has ended before being placed into storage to prevent the build-up of gunshot residue, dirt and grease.
· Storage Procedures - All firearms will be placed into the correctly licenced armoury by the on-duty armourer after cleaning has been completed. This will be secured to prevent unauthorised access to the firearms and of a suitable temperature / humidity to prevent premature degradation of the weapons.
· Ammunition regulation – the type and quantity of ammunition to be used on range must be requested from the armoury prior to the live firing day in order to maintain correct records of ammunition in use. All ammunition will be stored in a temperature regulated secure facility separate to the firearms to comply with range safe operating procedures.
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	Incorrect ammunition Used
	Incorrect calibre of ammunition resulting in a bullet getting jammed in the chamber, damage to the barrel upon firing or misfire.

	
	
	
	
	
	
	

	
	
	
	
	Faulty Ammunition Used
	Defective ammunition used, resulting in firearm malfunction including jams and misfires. 

	
	
	
	
	
	
	

	
	
	
	
	Damaged Firing Mechanism / Firearm 
	Damage to aspects of the firing mechanism (e.g. firing pin damage causing a light strike that fails to initiate the ammunition leading to a misfire) or firearm (e.g. warped or dented barrel prevent passage of the round) leading to the malfunction of the firearm.

	
	
	
	
	
	
	

	05
	Airborne Contaminates
	Inhalation, ingestion and prolonged skin contact with airborne contaminates produced as a result of firing the weapon including Lead, Carbon Monoxide and Unburnt Propellant.   
	Dizziness
Respiratory Irritation
Skin Irritation
Eye Irritation
Cancer (predominately lung)
Asphyxiation 
	Incomplete Burn of Propellant Composition within Ammunition

	The incomplete combustion of the propellant upon actioning the firearm leading to the production of airborne contaminates including carbon monoxide and unburnt propellant.

	3
	2
	B
	· Range Design – In order to reduce the likelihood of the accumulation of airborne contaminates all materials used in the construction of the firing range should be easy to clean down. There should also be no hard-to-reach places that would allow the build-up of airborne contaminates within the range. 
· Ventilation and Extraction – ventilation systems must be in operation upon commencement of live firing to aid in filtering / removing a portion of the airborne contaminates. 
· Cleaning Procedures – the range should be regularly cleaned and inspected to prevent the build-up of airborne contaminates. 
· Personal Hygiene Procedures – To limit the possibility of ingesting contaminates, hand washing facilities are available prior to exciting the range. All personnel must wash their hands before exciting the range. To further reduce this risk, there shall be no eating or drinking within the range.
· De-Leading Procedures – Both the bullet catcher and backstop must be regularly de-leaded (removing the bullets) to reduce the build-up of airborne contaminates. After each firing, all cases shall be collected and disposed of appropriately to further reduce the likelihood of accumulation occurring.
· Monitoring Procedures - to ensure the level of airborne contaminates remains below the acceptable level as dictated by the health and safety at work act [2], both lead and carbon monoxide monitors will be used within the firing range.

	
6
	2
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	Lead Based Primer Composition in Ammunition
	The use of ammunition containing a lead-based primer resulting in the release of lead airborne contaminates upon initiation of the round.
	
	
	
	
	
	
	

	06
	Burn Injuries
	Burns to exposed skin from contact with hot metal as a result of firing the weapon.
	Soft Tissue Damage
First and second-degree burns
	Contact with Hot Ejected Brass Casings
	Close proximity to the ejection mechanism of a firearm while functioning resulting in a hot brass casing meeting exposed skin causing minor burns.

	
3 
	

3 
	
C
	· Eye Protection – range safe operating procedures mandate eye protection to be worn while live firing is occurring.
· Range design – firing lanes will be segregated via a Perspex screen, preventing casings being ejected into other lanes while facilitating the RCO complete vision of the range. To comply with JSP 403 Vol 2 firing lanes with be 1.8m wide to accommodate centrefire rifles [1].
· Full Coverage Clothing - Both long sleeves and full-length trousers must be worn when entering the firing range in order to minimise the area of skin that is exposed to being burnt. 
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	Incorrect Handling of the Firearm
	Incorrect weapons handling procedures adopted (e.g. holding the firearm by the barrel) resulting in burn injuries.

	
	
	
	
	
	
	


 



ALARP Justification: Airbourne Contaminates 
Defence Standard 00-56 defines the term ALARP to mean that “it has been demonstrated that the cost of any further Risk Reduction, where the cost includes loss of defence capability as well as financial or other resource cost, is grossly disproportionate to the benefit obtained from that Risk Reduction” [3]. In relation to Ordnance, Munitions and Explosives, the ALARP risk status must be justified by satisfying the requirements described in JSP 520 Part 2 Vol 8 [4]. The following is a justification of the ALARP status assigned to the hazard of Airborne Contaminates produced by firing an AK-47 within a licenced indoor firing range. 
Due to the nature of the materials used within ammunition, airborne contaminates including Lead, Carbon Monoxide and Unburnt Propellant are released into the atmosphere upon actioning a loaded firearm. If left to accumulate within the confined space of an indoor range, these airborne contaminates can detrimentally impact the air quality, posing a long-term hazard to respiratory function and general health. The airborne contaminates may also settle on exposed surfaces, increasing the likelihood of an ingestion hazard and in some cases creating an explosive hazard. 
When firing a weapon, lead is released in multiple forms including lead fume from burning the propellant in the base of the ammunition; lead particles from the unjacketed bullet scraping the inside of the barrel as it travels; and lead dust as the bullet encounters the target / bullet catcher which all need to be considered under the Control of Lead at Work (CLAW) Regulations to ensure an ALARP risk level [5][6]. 
As well as increasing the difficulty of controlling lead emissions, the release of unburnt propellant upon firing a weapon also poses an explosive hazard if left to accumulate in dust on the range, requiring monitoring under the Dangerous Substances and Explosive Atmospheres (DSEAR) Regulations [7]. There is no simple way to measure the quantity of unburnt propellant on range, but it is to be assumed that it is present in both visible and non-visible dust [8].  
Carbon Monoxide (CO) is expelled into the air upon the discharge of a firearm, the quantity of which is dependent on the variety of ammunition used. The exposure limit of CO is regulated by the Health and Safety Executive’s Control of Substances Hazardous to Health (COSHH) Regulations [9]. As CO is a light gas, it disperses in the direction of airflow which needs to be considered when introducing ventilation mitigation measures. 
The Joint Service Publication (JSP) 403 Vol 2 Chapter 30 describes the “MOD requirements to ensure that exposure and emissions from service weapons in indoor ranges do not generate a hazard to those who entre” [8]. To reduce the risk posed by airborne contaminates to a tolerable and ALARP level, the following risk control measures and mitigations were applied:
Range Design
As dictated by JSP 403 Vol 2 Chapter 3 (design and construction details for existing and new indoor rages) “all indoor ranges shall be constructed to minimise the accumulation of dust and ease of cleaning” [1]. 
When designing the range, it was ensured that there were no difficult to access regions where dust could accumulate such as gaps in floorboards or wall panels. Although initially, the cost of raw material and labour required for construction without joins was higher than if smaller panels were used, it was deemed necessary to ensure compliance with both the DSEAR and CLAW regulations [6][7]. 
All walls, ceilings and floorings are constructed from an impervious material in order to facilitate easy cleaning of surfaces exposed airborne contaminates. Despite the increased raw material costs, this was necessary to satisfy industry best practice requirements described in JSP 403 Vol 2 Chapter 3 [1]. 
It was, however, decided that all fixtures such as raised firing points and screens shall be moveable rather than fixed in place such that there were no gaps for dust to accumulate. Having moveable fixtures facilitates easier cleaning of the area surrounding the firing point where the majority of the unburnt propellant will settle as each individual fixture can be deep cleaned in addition to the floor beneath. When combined with the difficulty of creating a seamless join between the fixture and the flooring, it was deemed unnecessary to have fixed firing point fixtures. 
Ventilation and Extraction 
As dictated by JSP 403 Vol 2 Chapter 30 (control of hazardous substances in indoor ranges) “sufficient fresh air should be provided into the range to ensure that lead particles generated at the firing point are taken clear of the breathing zone” [8]. To achieve this, directional vents are located behind each firing point coupled with an extraction system down range to create a negative pressure laminar air flow. This extraction system will contain a filter that will be suitable to hold unburnt propellant safely and will be changed regularly. The filter will be disposed of following the Hazardous Waste Regulations to ensure there is no creation of an explosive hazard within the standard disposal route [10].
Due to the firing only taking place from a set engagement distance in a prone position, it was decided that this ventilation and extraction system was sufficient to meet the air flow requirements described in JSP 403. Other ventilation and extraction methods were explored but were deemed grossly disproportionate due to the singular firing position from a set engagement distance and lower round quantities than a full-time operational range. These options included local exhaust ventilation to remove contaminates at the source which was discounted due to its difficulty and cost of implementation as well as a full cross-sectional grill which as dismissed due to the cost of running the facility (heating the air taken in and power to operate).
Cleaning
To prevent the build-up of lead and unburnt propellant within the range, regular surface level cleaning procedures are employed bi-weekly. These consist of suitably qualified personnel performing wet wipe downs of all surfaces and / or vacuuming all surfaces with a spark free ATEX rated vacuum [11]. Dry dusting or sweeping is not permitted due to the increased friction that could cause accidental initiation of the unburnt propellant. The waste collected from this cleaning process should be disposed of immediately after cleaning is completed following the Hazardous Waste Regulations to prevent the waste itself becoming an explosive hazard [10]. Deep cleaning of the range (removal and thorough of all non-fixed fixtures, targetry, bullet catcher and backstop) should occur annually in accordance with JSP 403 Vol 2 Chapter 30 [8].
The level of cleaning required to minimise the accumulation of airborne contaminates and ensure and ALARP standard was chosen based on the type of rounds fired (centrefire rifles firing 7.62 calibre rounds), the frequency of use and number of rounds fired (up to 5 days a week, 50 weeks a year firing 5000-10000 rounds annually), efficiency of ventilation and extraction (moderate) and porosity of surfaces down range (impervious) [8].  Conducting more frequent cleaning / deep cleaning would be grossly disproportionate in cost compared to the risk reduction obtained.
Personal Hygiene
As described in JSP 403 Vol 2 Chapter 30, the inclusion of a hand wash area and a ban on eating or drinking within range were included within the range design and safe operating procedures to comply with industry best practice [8]. This was justified as a relatively simple and inexpensive method of significantly reducing the likelihood of personnel ingesting the contaminates produced by shooting.
Providing decontamination showers was considered as an option to prevent the contamination of areas external to the firing range with the harmful particulates produced during live firing however, the cost of installing, running and difficulty of enforcing was considered grossly disproportionate to the reduction in risk generated provided that the previously described cleaning procedures are followed.
De-Leading
The removal of lead from the bullet catcher and back stop should be conducted annually in accordance with JSP 403 Vol 2 Chapter 30 to prevent violation of CLAW regulations [6][8]. Following industry best practice, the de-leading procedure will be conducted directly prior to deep cleaning due to the lead dust created during the process.  The frequency of de-leading is dictated by the previously described type and number of rounds fired. Any increase in frequency of de-leading would result in a grossly disproportionate cost compared to the risk reduction gained due to the volume of lead dust generated.
Monitoring 
Although not mandated by the CLAW and COSHH regulations due to the inclusion of a mechanical ventilation and extraction system, it was decided to include both Lead and CO monitors within the range to ensure compliance with not only these regulations but the Health and Safety at Work Act [2]. This is because the cost of installing these systems when compared to the peace of mind for both range staff and visitors was deemed reasonable.
Provided that the above risk reduction measures are in place, the hazard posed by Airbourne Contaminates created by firing an AK-47 within an indoor licenced firing range can be classified as ALARP.
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