Lifecycle Risk Assessment for Sea Wolf Missile
	Task Description
	Hazards
	Pre-Control Risk
	Controls
	Post-control Risk

	Filling of main charge
	· Mass explosion due to unintended initiation
· Fire
· Illness due to toxic vapours
· Carcinogens
· Manual handling
· Crush injuries from falling missiles
	Very High (5)
	· Antistatic or conducting conditions to be used as necessary
· Process buildings to be maintained in-line with DSA 03 requirements
· Fire evacuation plan to be kept updated and all process workers to be familiar with it
· Filling to be done remotely
· Automated and mechanical lifting aids to be used for transport of missiles
· Process building to have suitable extraction to keep fumes within acceptable levels as per HSE workplace exposure guidance
· Process workers to be issued gloves, overalls, face masks and other suitable PPE as required
· Process workers to have regular health checkups to ensure no ill health resulting from filling process
	Moderate (3)

	Transport of missile by road
	· Mass explosion due to unintended initiation
· Road traffic accident
· Loss of load
· Damage to missile causing a loss of explosive material and damage to the environment/ members of the public
	Very high (5)
	· Transport vehicle to be certified to EX III standard as defined in ADR regulations
· Vehicle to have suitable load capacity for amount of missiles carried
· Missiles to be transported in appropriate packaging as defined in their MOD CAD, disassembled if required
· Driver and co-driver to be qualified in transport of ADR Class 1
· Load to be correctly secured as per requirement for vehicle type (rachet straps, chains etc.)
· Spill clean up kit suitable for items carried to be carried, with driver and co-driver trained in its usage.
	High (4)

	Storage of missile in magazine
	· Mass explosion due to accidental initiation
· Degradation of missile components/ fill 
· Manual handling
· Injuries due to falling missiles/ poorly stored missiles
· Fire
	Very High (5)
	· Magazine to be built to required standard for Hazard Classes stored and regularly inspected  to ensure up to required standard as per DSA 03
· Magazine to be outfitted with lightning protection system
· Missiles to be stored in correct packaging as per MOD CAD
· Humidity and temperature in the magazine to be controlled and monitored
· Missile to only be stored for Shelf life assigned to it
· Missiles stored within magazines should not exceed building’s licensed NEQ
· Missiles should be arranged and stack within the magazine as per individual magazine store layout plan
· Manual handling and training to be provided to all magazine workers
· Magazine workers to wear PPE as appropriate for movement task being undertaken (Safety boots, Rigger gloves, Hard hats etc.)
	Moderate (3)

	Storage of Missile on ship
	· Mass explosion due to accidental initiation
· Degradation of missile components/ fill 
· Manual handling
· Injuries due to falling missiles/ poorly stored missiles
· Fire 
	Very High (5)
	· Missiles to be stored in silos only when ready for use
· No fully armed missiles to be kept in on-board magazine
· Vibration mountings to be used in areas storing missiles to reduce shock due to ship movement
· Fire suppression systems and fire action plan to be up-to-date and ready
· Mechanical handling equipment to be used to move missiles
· Missiles to be stored correctly to prevent ingress of sea water and inspected if necessary
	High (4)

	Missile launch
	· Initiation before launch
· Failure to launch
· Incorrect targeting resulting in strike on ship
· Fire
	High (4)
	· Personnel to stay well clear of area when missile firing
· Failure to launch procedures to be in place and up to date
· Fire crew on standby with agents suitable to tackling fire due to explosion
· Only missile showing no defects or anomalies to be prepared for firing
· Targeting to be checked by more than one operator
	Low (2)

	Disposal of life-expired missiles
	· Mass explosion due to accidental initiation
· Unexpected behavour of fill due to degradation
· Manual handling
· Environmental damage
· Uncontrolled Fire
· Illness due to toxic vapours
· Carcinogens
· Incorrect accounting of missiles
· Failure to burn
	Very High (5)
	· Missile to be dismantled using approved processes and tools
· Separate components to be disposed of as per disposal route for each sub-system
· Disposal of fill to be conducted within assured timeframe
· Mechanical handling equipment to be used
· Fill and other components to be disposed of in line with HSE and MOD environmental regulations (dissolution, burning, hydrolysis etc.)
· Burning ground to be assessed as safe to conduct a burn before disposal carried out
· Weather, wind direction and personnel positioning to be checked and planned for before burning
· PPE and RPE provided to workers as required for disposal route
· Certified free from explosives to be conducted on all packaging immediately after missile disposal
· Suitable ignition method to be used
	High (4)




ALARP Case for Disposal of life-expired missiles
Disposal methods for explosive material for explosives are defined in MOD regulations such as DSA 03, and HSE explosive regulations. The primary method of disposal is burning at a designated burning ground. Burning ground topography, size and location must be correct for the type and amount of explosive being disposed of. Disposal information is provided on the missile’s MOD CAD, along with life time of the article and hence disposal timeframe. 
Burning is the most ALARP way to dispose of explosives as most explosive fills tend to burn when flame ignited and unconfined. This hence means predictability of the behaviour during disposal. Mitigations required when conducting a burn relate to environmental protection to reduce explosive contamination of the environment and atmosphere, fire control to prevent uncontrollable spread and personnel safety.
Environmental pris achieved through ensuring a correct vessel or cleared area is used for burning the feel to prevent contact between explosive substances and vegetation/ habitats. There are also regulations on what fills can be burned on a burning ground and amount allowed, with some substances requiring alternate disposal routes. Open-air burning is only suitable for explosive fills and the other components of the missile, such as casing and guidance components will have to be disposed of via more involved methods, likely to include intensive washing and incineration. Atmospheric protection is achieved by ensuring a good burn of the explosive is achieved, for example by using a sufficient quantity of destructor incendiaries. Daily limits on the amount t of given types of explosives limit atmospheric release of combustion products.

Disposal regulations and methodologies enforce required distances between the active burn site and any vegetation, with different distances for grass and trees/ hedges. During times of drought when vegetation is especially dry and hence a high fire risk, burning grounds cannot be used. A fire contingency plan arranged with the relevant local authorities is also required.

Personnel safety involves keeping disposals personnel safe from; toxic fumes given off during the burn, toxic substances present in the fill, fire and unintentional explosions. As such, PPE and RPE suitable to the explosives being disposed of and the major combustion products should be provided. Personnel must have suitable cover at a safe distance from the active burn site to reduce likelihood of fire or blast injuries, should the fire spread or an unexpected detonation occurs.

Other possible but discounted disposal control methods include:
· Disposal by device function – this is the most convenient and in certain situations the safest method of disposal. However for an entire missile this would be unsuitable given the size of range required to allow safe initiation on land, and would have a negative impact on the marine eco system if performed at sea
· Chemical breakdown and disposal – it would be possible to perform chemical reactions to breakdown the fill components to be ineert and hence safer to dispose of by more conventional means. However, this would produce a large amount of other hazardous waste from the chemicals used in the process and would also require a very expensive and large quantity of other chemicals and time for this to be carried so is not practical. 
