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Abstract:
This report critically evaluates the proposal by BigBang Storage Solutions to construct a five-unit earth-covered explosive storehouse ammunition depot at the SA1 Waterfront, Swansea. Each ESH will be able to hold up to 1000kg of each hazard division (1.1, 1.2, 1.3, 1.4) and there will be a total of 7500kg NEQ stored there. Using the International Ammunition Technical Guidelines (IATG) as the primary regulator framework, the assessment examines hazard classification, compatibility grouping and quantity-distance requirements for hazard divisions 1.1 – 1.4. Findings demonstrate that the proposed inhabited building distance of 125m and vulnerable building distance of 300m fall substantially below IATG minimums, which for 1000 – 1500kg HD1.1 typically exceed 400m and 500m respectively. The proposed layout also lacks traverses, significantly increasing the likelihood of sympathetic detonation between ESHs and elevating the effective explosive weight. Compatibility arrangements appear non-compliant without strict segregation, particularly regarding HD 1.1B, 1.1F and 1.2F items. Environmental and maritime risks are intensified by the densely populated, mixed use waterfront location and constrained marine navigational routes. The report concludes that the proposed site is unsuitable for explosive storage and recommends alternative siting in a lower-density inland industrial zone. A comprehensive safety plan, revised QD assessment and full quantitative risk assessment are required before any future proposal can proceed. 
Introduction:
Explosives storage near populated or maritime areas demands rigorous adherence to safety legislation and international best practice. The City and County of Swansea Council has received a proposal from BigBang Storage Solutions to establish an ammunition depot consisting of five earth-covered explosive storehouses (ESHs) at the SA1 Waterfront — a location characterised by mixed commercial, residential and recreational use.
The Council, lacking internal ordnance and munitions expertise, has requested an independent academic safety review to validate the proposed safety distances and identify key risks and control measures. This report interprets and applies explosives legislation, with particular reference to IATG guidelines, to determine whether the proposal provides adequate protection to the public, infrastructure and maritime users.

Legal and Regulatory Framework:
Explosives Legislation Overview
Explosives safety management is primarily guided by three regulatory domains:
· International Standards: IATG modules covering hazard classification, compatibility, quantity-distances (QD), licensing and storage design.
· UN Transport Regulations: The UN Recommendations on the Transport of Dangerous Goods (Orange Book), providing hazard classification and packaging requirements. 
· UK Regulations: The Explosives Regulations 2014 (ER2014) govern storage licensing and risk control for civilian explosives [1].
Although ER2014 is UK-specific, IATG is used here as a neutral technical framework suitable for academic analysis.
Core Legal Principles
Across all regulatory systems, five fundamental principles are consistent:
1. Hazard classification and compatibility must be correct (IATG 01.50) [2].
2. Minimum safety distances must be met based on NEQ and Hazard Division (IATG 02.20) [3].
3. Risk must be reduced as low as reasonably practicable (ALARP).
4. Infrastructure must be designed to reduce or direct blast effects (IATG 05.20) [4].
5. The licensing authority must be able to demonstrate duty of care and defensible decision-making (IATG 02.30) [5].

Technical Assessment of the Proposal:
[bookmark: _Hlk216425663]Summary of Proposed Storage Quantities
BigBang Storage Solutions propose five earth-covered explosive storehouses (ESH), each capable of holding up to 1000kg NEQ of each hazard division. The ESHs are untraversed and with “directional effects for blast described as side of magazine perpendicular to the direction of the exposed site (ES)”. This means the ESHs are designed with a weak face for blast venting, with the reinforced and earth-covered side walls oriented at 90 degrees to the venting direction. This design ensures overpressure is released through the weaker side consistent with IATG 05.20 principles of directional blast management. It ensures the blast is vented away from the exposed site [4].
The total quantities by hazard division are:
	Hazard Division
	NEQ (kg)
	Notable Sub-Classifications

	1.1
	5000
	1.1B (50), 1.1D (3200), 1.1E (1250), 1.1F (500),

	1.2
	500
	1.2C (350), 1.2D (100), 1.2F (50),

	1.3
	1000
	1.3C

	1.4
	1000
	1.4S


Total 7500kg NEQ
[bookmark: _Hlk216425698]Compatibility Group Analysis (IATG 01.50)
Compatibility grouping ensures items stored together will not interact dangerously. Under IATG 01.50 Table 4, the proposed mix of groups presents significant storage limitations. Group B is “articles containing a primary explosive substance and not containing two or more effective protective features”, with examples such as detonators and blasting caps [2]. These may be stored with groups C, D, E, and F, however; they shall be treated as group F, due to being stored with the articles to which they will be assembled. Following that, group F explosive articles may be stored in the same building as groups C, D and E, as long as they are segregated effectively to prevent propagation. Group S items are usually permitted with most other groups if packaging prevents propagation, but mixed storage with group B or F may invalidate “S” classification [2]. Ideally, each ESH would be designed for single-group storage, but with only 5 ESHs being built, and only 1000kg of each hazard division allowed in each one, it would require mixed storage. Looking at the amounts of each hazard division and classification, it appears non-compliant unless strict segregation and licensing are introduced. 
	ESH 1
	ESH 2
	ESH 3
	ESH 4
	ESH 5

	500kg 1.1F
	200kg 1.1D
	1000kg 1.1D
	1000kg 1.1D
	1000kg 1.1D

	50kg 1.1B
	800kg 1.1E
	250kg 1.4S
	250kg 1.4S
	250kg 1.4S

	450kg 1.1E
	250kg 1.4S
	250kg 1.3C
	250kg 1.3C
	250kg 1.3C

	350 kg 1.2C
	250kg 1.3C
	
	
	

	100kg 1.2D
	
	
	
	

	50kg 1.2F
	
	
	
	



The table above shows a possible solution for the compatibility group issues but would require ESH 1 to have strict segregation. The safest solution would be a separate ESH for the 50kg of 1.1B and possibly another one for the 500kg 1.1F and 50kg 1.2F. 
[bookmark: _Hlk216425723]Quantity-Distance (QD) Requirements
The proposal states that the vulnerable building distance (VBD) is no more than 300m from each ESH. It also states that the inhabited building distance (IBD) is no more than 125m for each ESH and the public traffic route distance is no more than 270m for each ESH. The UNSaferGuard QD calculator is fully aligned with IATG 01.20 [6] and therefore appropriate for determining regulatory compliance. Using the UNSaferGuard tool to create an explosive limit license, the maximum amount of each hazard division is calculated.
[image: ]

As shown in the image above, with the VBD, IBD and public traffic route distances, the maximum allowed for HD1.1 is 0kg [5]. This is because of the close proximity of the inhabited buildings. The vulnerable buildings are also too close for the amount required in each ESH. 
The Quantity-Distance calculator on the UNSaferGuard was used to work out the distances required for each ESH storing 1500kg NEQ [7]. 
[image: ]As shown in the image, for an earth-covered explosive storehouse perpendicular to the exposed site, storing 1500kg, there would need to be more than 510m to any vulnerable buildings, 400m to any inhabited building, and 270m to any public traffic routes. This shows that the current location selected is unsuitable due to the IBD and VBD being considerably smaller than required. If the plans were to go ahead, a location further than the distances shown would need to be identified. Otherwise, the site as described would breach IATG 02.20 QD standards unless each ESH is fully segregated by traverses and earth berms limiting sympathetic detonation [3]. 
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AI-generated content may be incorrect.]The image above then shows the required exclusion areas for an ESH storing 1500kg. The green circle shows the public traffic route distance, the yellow circle shows the IBD, and the purple circle shows the VBD. One clear observation is that there is a high volume of inhabited buildings within the yellow circle, highlighting the need for a different location. 




Safety and Risk Evaluation:
Hazard Identification
The key hazards include:
1. Blast overpressure and fragmentation from an accidental detonation (HD 1.1).
2. Projectile hazards from HD 1.2 and HD 1.3 items (rocket motors, propellants). 
3. Fire and sympathetic explosion due to inadequate segregation or ignition control [8].
4. Secondary hazards – toxic fumes, environmental contamination, and debris impact on maritime and civilian infrastructure.
[bookmark: _Hlk216425807]Risk Assessment and ALARP
Following IATG 02.10 and UK MoD JSP 375 principles, risk reduction follows a hierarchy: elimination – engineering – administrative – PPE. Engineering controls looks at traversing between each ESH, ventilation, lightning protection, and blast-resistant design. Administrative controls include licensing per IATG 02.30, staff competency, and restricted access. Emergency controls are site evacuation plans, fire suppression, and liaison with civil authorities. Current documentation from BigBang lacks evidence of quantitative risk assessment. The council should request a hazard assessment report quantifying overpressure contours using validated models such as CONWEP or PDECAY. 
[bookmark: _Hlk216425821]Environmental and Social Context
The SA1 Waterfront is an urban mixed-use zone. IATG 02.20 advises that ammunition depots should generally not be located within densely populated areas where QD compliance cannot be achieved [3]. The proposed 125m IBD therefore represents an unacceptable encroachment upon inhabited areas, potentially violating the “risk to life” acceptance criteria under IATG 02.10 [9]. Noise, vibration, and psychological effects from minor incidents or testing should also be considered, particularly given the proximity to public marinas and leisure zones. 

Summary:
The proposed siting of an ammunition storage facility at the SA1 Waterfront presents significant safety, regulatory and operational challenges. The foremost concern is the inherent incompatibility between high-risk explosive storage and the dense, mixed-use environment of the SA1 district. The waterfront area contains residential apartments, commercial units, public walkways, educational buildings, hospitality venues and an active marina, meaning that population presence is both high and variable throughout the day. According to IATG 02.20, urban siting should be avoided unless full QD criteria can be met [3], yet the proposed separation distances fall well below the minimum recommended for HD 1.1 quantities of approximately 1000kg or 1500kg when including other HD. Calculations indicate that the IBD should be at least 400m, whereas the proposal indicates that it is only 125m. As well as that, the VBD should be approximately 510m, yet it is only 300m in the proposal. These shortfalls mean the depot would not meet the internationally accepted risk-to-life criteria. 
A second major issue is the proximity to maritime users. Waterborne traffic would operate within potential blast and fragmentation zones in the event of an accidental explosion. IATG 07.10 emphasises the need for safe operational perimeters and emergency access [10]; however, the confined nature of the marina restricts the ability to establish a meaningful safety buffer or escape route for maritime users. Third, the proposed layout lacks traverses between the earth-covered explosive storehouses, raising the likelihood of sympathetic detonation and increasing the effective explosive weight of any single event. In a compact waterfront site, this lack of confinement significantly elevates community risk. Additionally, the SA1 Waterfront has constrained road access and limited opportunities for secure explosives transport routing, contrary to the logistical guidance provided in IATG. 
Environmental sensitivity also presents challenges. A waterfront location increases potential consequences of contamination incidents, including propellant-related runoff and residue entering marine ecosystems. Noise and vibration from routine explosive-related activities may also have unacceptable impact in a leisure-residential zone.

[bookmark: _Hlk216425841]Advice for Maritime Users:
If the proposal for the 5xESHs to be built was to go ahead, maritime users may operate within the blast and debris range. The council should implement the following mitigation strategies:
1) Establish an explosives safety zone, extending at least to the VBD radius seaward; navigation within this zone should be restricted during high-risk operations.
2) Coordinate with the coastguard and maritime users to update them and reassess emergency procedures
3) Implement a two-tier warning system:
a) Routine Status: Normal operations; minimal restrictions.
b) Elevated Risk Status: During loading/unloading; restrict mooring within defined perimeters.
4) Provide public communication via marina offices and signage to raise awareness of explosives safety zones.
5) Emergency Preparedness: Ensure rapid response linkage between depot, coastguard, and local emergency services.

[bookmark: _Hlk216425872]
Conclusions and Recommendations:
This assessment concludes that the proposed ammunition depot, as currently designed, does not meet IATG Quantity-Distance requirements for HD 1.1 storage and fails to demonstrate compliant compatibility grouping. The absence of traversing between explosive storehouses significantly increases the probability of sympathetic detonation and resultant public hazard. Based on IATG compliance alone, approval cannot legally or ethically be justified. 
[bookmark: _Hlk216425886]Key recommendations:
· Recalculate QD values per IATG 02.20, ensuring IBD is greater than 400m
· Redesign layout to include traverses or berms isolating each ESH (IATG 05.20)
· Redesign to include separate ESHs for HD 1.1B, 1.1F, 1.2F
· Develop a comprehensive Safety and Licensing Plan per IATG 02.30 including environmental impact, emergency planning, and community engagement
· Implement maritime coordination measures and signage
· Submit a full Quantitative Risk Assessment demonstrating ALARP compliance. 
The council should defer approval until these conditions are satisfied and validated by an accredited OME safety engineer.

[bookmark: _Hlk216425901]Safety Questions for Risk Reduction:
1. Has a hazard assessment report been completed?
2. How were IBD, VBD and public traffic route distances calculated?
3. Have sympathetic detonation analyses been conducted for untraversed ESHs?
4. Is mixed compatibility group storage avoidable? 
5. What mitigation systems are installed (lightning protection, fire suppression, alarms)?
6. How will transport movements be controlled to and from the ESHs?
7. What training and competence will be required of personnel?
8. Has an assessment been conducted for the impact on the nearby marina?
9. What emergency protocols exist with local responders and marine personnel?
10. What environmental monitoring will be undertaken (noise, particulate residue, soil contamination, water contamination)?
11. How will the operator demonstrate that risks are ALARP?
12. Has a public consultation been carried out to satisfy transparency and community engagement requirements?
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