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[bookmark: _Toc172292886]Introduction
In this ALARP (as low as reasonably practicable) Justification. It will look at the factor of noise on a range and how this can be reduced as a hazard during firings of the AK47 rifle. This will emulate the current controls in place as well as look into the practicality of future measure that can be implemented. Then reducing the risk to an ALLRP standard.  [1]
[bookmark: _Toc172292887]What is an ALARP 
ALARP is a concept used in risk management in a wide variety of industries. The principle of ALARP is assessing the hazard and lowing the risk to as low as possible while also remaining practice to implement. This involves weighing up against time, cost and effort that is required to mitigate the risk further. The hazard will be considered ALARP if the cost and effect are grossly disproportionate to the benefit the mitigation would supply. This is a continues proses that has to be required regular reviewing to stay calcification as ALARP. [2]

[bookmark: _Toc172292888]Ak74 Gun
The AK74 was developed in the 1947 as a 7.62 calibre gun that was easy to manufacture while also being durable. The firearm is known for its ability to withstand a variety of conditions as well as being simple to understand. It has evolved and developed further into the modern age with improved manufacturing techniques and material and even creation of modern variants like the AKM rifle. [3]
[bookmark: _Toc172292889]Aims and Scope
This ALARP is looking into the hazards associated with the firing of this weapon during a training session held on an outdoor range 
The Aim is to Create and ALARP justification of the hazard of the noise that is exhibited on the range. 
[bookmark: _Toc172292890]Hazard and Environment
When the Ak74 is fires it can produce a noise level of 159dB [4]which is far over the calculated amount that can cause hearing damage meaning this is a high risk of permanent damage to the ear. 
As the firing is taking place in an outdoor location the risk is slight lower than if in an indoor range as the sound can disperse however there is still immediate risk to the shooter and nearby personal. The noise is a risk for surrounding areas if not mitigated correctly.
[bookmark: _Toc172292891]Incident data and statistics 
A study conducted in America shows that 34% of soldiers in the us army  had experience hearing loss from weapons noises and a high percentage have experience tinnitus. [5] Without the proper hearing protection there is a high risk of developing this permanent damage to a person hearing . A study done by American journal of audiology show recreational shooters who don’t use hearing protections where more likely to develop high frequency hearing loss will firearms much quieter than the ak74. [6]
[bookmark: _Toc172292892]Hazard Consequences 
Below shows the Risk Assessment Matrix being used for this analysis
[image: ]
[bookmark: _Toc172289958]Figure 1 - Risk Assessment Matric
Without the correct protection with the level of noise this is very likely to occur using the matrix shown in figure 1 it can be classified as under frequency 5.
The severity of the scenario can be determined as a category 2 
This means the overall risk matrix is calculated to be 10. 
[bookmark: _Toc172292893]Control measures 
To reduce the likelihood of injury a combination of administrate, PPE and engineering controls ate implemented 
Prolonged use of the firearm can cause hearing to lose over the time when fired to mitigate the exposure rest breaks will take place throughout the training exercise as well as a shift system for the range so the personal to help limited  the time they spend on the range. First aid kits will be provided by the range and there will have a trained responder on site at all times. Regular hearing test will be mandatory for anyone who enters the range during firing times to ensure no hear loss is being sustained. High quality ear protection will be warned at all times with regular interval test for PPE will take place to ensure it effeteness. The protection will be regular fitted to the personal to insure full protection. It is advised to set of hearing protection are warning. One to set of earbuds and a over the head ear defenders to ensure extra protection.
The range will also follow regulations from the Chartered instate of environmental heath (CIEH). [7] They will also follow the regulation set by Health and safety executive (HSE). [8]
. 
[bookmark: _Toc172292894]Evaluation of control measures 
The control measures propose a reduced  risk of the injury however using these kinds of earphones means that no safety announcements can be heard as all noise is blocked out. This could purpose a serious safety issue to anyone on the range in the case of an emergency. Ear defenders are not always graded to the level need for this range and may have different levels of protection for different people 
This control method has reduced the frequency to a level of 3 and  the severity still at 2 meaning the risk is at a level 6 shown in the matrix in figure 1.
[bookmark: _Toc172292895]Risk mitigation strategy 
The current controls in place lower the risk down to a 6, however there are other controls that can be used to reduce the risk. Some further controls that can be implemented if the ALARP suggest they are worth the time and effort
[bookmark: _Toc172292896]Proposed controls
One thing that can be implemented with a low one-time cost is monitoring devices around the zone containing the risk to ensure the risk says in the zone and that extra precise won’t be needed. This is at a relatively low cost with initial purchase then from there low maintenance cost meaning this could be implemented. [9]
The next idea is to do a range redesign ensuring any enclosed area will not amplify the sounds and that consist of materials that will absorb the sound or disperse it over a large area to decree overall sound. As the range is outdoors with some enclosed areas the price of redesigning and weather proofing the new range is too high to justify for the impact it would have on the overall safety.
Another control is to introduce advance noise cancelling ear defenders that give much larger protection rating these are more expensive initial but would be cheap to maintain making them a perfect alternative to standard ear defending and lower the risk [10]
The final control is a communications system though earbuds allowing safety messages to be relied in an emergency this would be very expensive to implement and a use of remote-controlled signs or hand gestures though not as effect are enough to lower the risk without the expensive earpieces meaning this it is not reasonable to implement for the cost 
 
[bookmark: _Toc172292897]Plan
The proposed controls show that not all ideas are reasonable to ass if the cost does not out way its impact to safety although two new controls are found to be added to the range to decrease risking being noise monitoring devices and advanced noise cancelling ear defenders in replace of the standard issue. The resign of the range is to high a cost for the low increase in safety it provides as well as the communication system.

[bookmark: _Toc172292898]Post implementation Risk Level 
The risk has gone down to frequency of 2 and a severity of 2 meaning that from table 1 it can be deduced that the risk is a low 2.
[bookmark: _Toc172292899]conclusions
In conclusion the ALARP analysis has allowed for the risk level to decrease by adding new controls as while remaining practicable to implement. These must be done on a regular basis to keep the risk as ALARP as there is developments in safety process. The Analysis has allowed for the Hazard of the noise to hold a lower risk and he considered safer.
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