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Abstract 
 

This document outlines a comprehensive risk assessment and ALARP (As Low As Reasonably 

Practicable) justification process divided into two parts. Part 1 involves a detailed written risk 

assessment based on a group exercise, expanding on hazard identification, risk estimation, control 

identification, and mitigation strategies. The assessment includes a task/system description, hazard 

descriptions, pre-control and post-control risk estimates, and a list of controls and mitigations, aiming 

to cover a wide array of hazards across the Manufacture to Target Disposal Sequence (MTDS). 

Emphasis is placed on detailing controls, referencing industry standards and best practices, and 

effectively communicating risks and mitigations to the intended audience. 

 

Part 2 focuses on selecting one hazard from the risk assessment and producing a detailed ALARP 

justification report. This report explains how the hazard is mitigated to an ALARP position, discussing 

the selection of controls, their effectiveness, and compliance with industry standards and legislation. 

The justification includes evaluating the 'reasonable practicability' of controls against implementation 

costs and effort, as well as describing any controls discounted due to being 'Grossly Disproportionate.' 

The report concludes with strategies for maintaining ALARP status, considering future technological 

advancements and cost reductions that might make previously discounted controls viable. 
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2 Part Two ALARP Justification 
 

2.1 Introduction 
HAZ01: Structure Failure of the Airframe on Missile Storm shadow  

 

Figure 1 Storm Shadow Missile System 

 2.1.1 Purpose  
This document evaluates whether the Risks/Accidents present within the In-Service Storm Shadow 

Risk Assessment are reduced to ALARP in accordance with the ALARP Methodology and Procedures 

[1]. 

2.1.2 Requirements 
The Secretary of State for Defence requires by Policy, reduction of safety risk in accordance with UK 

legislation ‘so far as is reasonably practicable’.  JSP 815 interprets this requirement to ‘As Low As 

Reasonably Practicable (ALARP)’ [2].  The DS&EP Memo 08/08 requires all Hazards/Risks identified in 

military systems/projects to be reduced to ‘as low as reasonably practicable (ALARP)’ [3]. 

2.1.3 Definitions  
 A risk is defined as ALARP in Reference  [4] as ‘when it has been demonstrated that the cost of any 

further Risk Reduction, where the cost includes the loss of defence capability as well as financial or 

other resource costs, is grossly disproportionate to the benefit obtained from that Risk Reduction’. 

Risk and ALARP Evaluation is defined as ‘The systematic determination, on the basis of tolerability 

criteria, of whether a risk is broadly acceptable or tolerable and ALARP, and whether further Risk 

Reduction is necessary’.  Other related definitions can be found in References  [2] and  [5]. 

 

2.2 Hazard Description 
The selected hazard for this ALARP (As Low As Reasonably Practicable) justification report is the 

structure failure of the airframe. This hazard involves the potential for the overall weapon system’s 

structure to fail, leading to catastrophic outcomes such as fragmentation and debris, which could 

result in fatalities and loss of critical systems and/or personnel. 

The airframe is the general overall round of the munition, encompassing its entire structure. A 

structure failure refers to any situation where the system is not in its standard operating configuration. 
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This could be due to various causes such as launching outside the launch envelope, manufacturing 

defects, bird strikes, or foreign object debris (FOD). 

 

2.3 Hazard ALARP Justification Statement  
All structural components are deemed to be of sound design and construction and are assumed to be 

subject to either periodic inspection or classified as lifed components. As such, any failure of a 

structural component will be of systematic and not random. Maintenance is undertaken in accordance 

with technical publication and Standard Operating Procedures (SOPs), and the equipment is only 

operated and maintained by Suitably Qualified Experienced Personnel (SQEP). Industry standard 

control measures are also in place.  Warnings and physical characteristics are stated within the 

technical publications. All safety design is compliant with RA1230 [6]. 

2.4 Pre-Mitigated Hazard Risk Assessment 
 

Hazard Number Hazard Title Severity Probability Pre-mitigated 
Risk Class 

H1 Structure Failure Catastrophic Remote B 
 

Table 1 Pre-Mitigated Hazard Risk Assessment 

 

 

2.5 Mitigation Measures and Controls 

 

Figure 2 Storm Shadow Launch Platform Typhoon 

 

2.5.1 Procedural and Training Improvements 
Implementing rigorous procedural and training measures ensures that all personnel involved in the 

launch process are well-trained and adhere to strict protocols. Adhering to established military and 

aerospace standards for training and operational procedures represents industry good practice. 

Leveraging advanced simulation and training tools enhances the preparedness of personnel. The cost 

and effort involved in training are justified by the significant reduction in risk, making these measures 

reasonably practicable. 
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2.5.2 Platform Mitigation 
Implementing platform-specific mitigations, seen in figure 1, such as interlocks and safety checks, 

helps prevent accidental launches. Following best practices in system safety engineering, these fail-

safes and interlocks are designed to ensure reliability. Incorporating advanced sensor technologies 

allows for the detection and prevention of unsafe launch conditions. The cost of implementing these 

measures is reasonable compared to the potential consequences of a structural failure, making them 

a practical and necessary investment. 

2.5.3 Quality Assurance During Manufacturing 
Establishing stringent Quality Assurance (QA) processes during the manufacturing of the airframe 

ensures that material specifications are met consistently. Adhering to JSP 940, and 392 policy for 

quality management systems exemplifies industry good practice. Utilising non-destructive testing 

(NDT) methods allows for the detection of material defects without damaging the components. The 

cost of implementing QA processes is justified by the prevention of manufacturing defects that could 

lead to catastrophic failures, making these measures both reasonable and essential [7] [8]. 

2.5.4 Preflight Inspections 
Conducting thorough preflight inspections to identify and mitigate potential hazards, such as foreign 

object debris (FOD), is crucial for safety. Implementing comprehensive preflight checklists and 

inspection protocols represents industry good practice. Utilising advanced inspection tools, such as 

borescopes and automated inspection systems, enhances the effectiveness of these inspections. The 

time and effort involved in preflight inspections are justified by the significant reduction in risk, making 

these measures both reasonable and essential. 

2.5.5 Post-Mitigated Hazard Risk Assessment 
After controls have been inputted, the system assessment is as follows: 

Hazard Number Hazard Title Severity Probability Pre-mitigated 
Risk Class 

H1 Structure Failure Catastrophic Remote B 
Table 2 Post-Mitigated Hazard Risk Assessment 

2.5.6 Additional Controls 
In addition to existing measures, several controls can be implemented to enhance safety. Procedural 

preflight inspections should be conducted thoroughly and consistently to ensure all potential hazards 

are identified and mitigated. Design changes should be considered to further mitigate risks, such as 

enhancing the structural integrity of the airframe. Continuous monitoring and assessment of the 

airframe’s structural integrity throughout its lifecycle should also be implemented to detect and 

address any emerging issues promptly. 

 

2.6 Discounted Controls 

2.6.1 Grossly Disproportionate Controls 
Some controls were considered but ultimately discounted due to being grossly disproportionate in 

terms of cost, time, and effort compared to the risk reduction they would achieve. 

Examples include: 

1. Complete redesign of the Airframe: While a complete redesign could potentially eliminate the 

risk, the cost and time required would be grossly disproportionate to the risk reduction 
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achieved. The extensive resources needed for such an overhaul are not justifiable given the 

existing mitigation measures. 

2. Advanced Material Substitution: Using advanced materials, such as titanium alloys, could 

enhance structural integrity significantly. However, the cost and manufacturing complexity 

involved in using these materials would be excessively high, making this control impractical 

compared to the benefits obtained. 

 

2.7. ALARP Status Review and Future Considerations 

2.7.1 Maintaining ALARP Status 
To maintain the ALARP (As Low As Reasonably Practicable) status, regular reviews are conducted to 

ensure that the risk remains minimised. This involves systematically evaluating current risk levels and 

mitigation measures to confirm their effectiveness and identify areas for improvement. Additionally, 

advancements in technology are continuously monitored to identify new opportunities for risk 

reduction. By staying informed about emerging technologies, innovative solutions that enhance safety 

and efficiency can be integrated. Furthermore, ongoing cost-benefit analyses are performed to assess 

the feasibility and effectiveness of potential new controls. As technology advances and costs decrease, 

this ensures that the most effective and economically viable risk mitigation strategies are 

implemented. This comprehensive approach ensures that risk management practices remain robust 

and responsive to evolving challenges and opportunities. 

2.7.2 Future Controls 
By staying informed about emerging technologies for more effective and cost-efficient risk mitigation 

solutions, and by staying updated with relevant legislation and industry best practices to ensure 

ongoing compliance and safety improvements, we have effectively managed the risk associated with 

airframe structure failure in our weapon system. These measures not only enhance safety and 

reliability but also keep us abreast of technological advancements and regulatory requirements, 

thereby reinforcing our commitment to maintaining a robust and secure operational environment. 

 

3 Results & Conclusion 
Due to the nature of the equipment and the controls already in place, all reasonably practicable 

mitigation measures have been applied to reduce the risk to a tolerable level. During the hazard review 

meeting, no further practicable risk reduction options were identified, and the cost of any 

modification was considered grossly disproportionate to the benefit gained. With all current 

mitigations and controls in place, and no further cost-effective risk reductions identified at present, 

this risk is considered to be ALARP. It is advised that stakeholders review the risk annually or when 

appropriate to ensure that the ALARP status is maintained and improved over time. Regular reviews 

allow for the incorporation of any new technologies or practices that might emerge, ensuring 

continuous improvement. Additionally, changes in operational conditions, regulatory requirements, 

or industry standards should prompt a reassessment. Stakeholders should stay informed about 

advancements in risk mitigation techniques and remain vigilant for any new potential hazards that 

could affect the current risk assessment. By maintaining a proactive approach, the ALARP status can 

be sustained, and the safety and reliability of the equipment can be ensured. 
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