



Table of Contents
1.	Introduction	2
2.	Historical background and Study of the site	2
3.	Site investigation strategy	4
3.1.	Ground investigation	4
3.2.	Contamination assessment	4
3.3.	Groundwater conditions	5
3.4.	Geotechnical testing	5
3.5.	Risk significant elements	5
4.	Regulations and authorities	6
5.	Foundation recommendation	7
6.	Conclusion	8
Reference List	9















1. [bookmark: _Toc228473579]Introduction
This report presents a preliminary site investigation study for a proposed mixed-use development on Swansea foreshore between County Hall and the Marriott Hotel. The scheme comprises a 2,000m² ground floor restaurant, café bar and ice-cream parlour with associated kitchen and storage areas, together with upper-floor residential and staff accommodation.
The report undertakes a desktop study of the site history and identifies risks associated with historical land use, likely ground conditions and groundwater. Recommendations are then made for a detailed site investigation, relevant statutory guidance, and an appropriate foundation solution for the proposed development.

2. [bookmark: _Toc228473580]Historical background and Study of the site
A preliminary desktop study has been undertaken to assess the historical development of the Swansea foreshore site and its likely impact on current ground conditions. Desktop studies are an important early-stage process, allowing previous land uses, potential contamination sources and geotechnical risks to be identified before intrusive investigations commence (British Standards Institution, 2015).
Historical mapping shows that by the mid-nineteenth century Swansea had developed into a major industrial port, with extensive docklands, rail links and associated commercial activity along the waterfront. The proposed site formed part of this wider dockside environment, where shipping, coal exportation and metal industries were prominent. Industrial activity of this nature commonly generated waste materials such as ash, clinker and slag, which were frequently reused as fill during reclamation works (Ordnance Survey, 1870).  
[image: Swansea Docks-Maps]






Figure 1: Historic map showing dockland and industrial development along Swansea foreshore

During the late nineteenth and early twentieth centuries, further reclamation along the foreshore created additional development land. This process often produced areas of made ground comprising mixed and variable materials. Such deposits can have inconsistent bearing capacity and may be susceptible to settlement under structural loading (British Geological Survey, 2023).
Following the decline of heavy industry during the twentieth century, parts of the docklands became underused before large-scale regeneration transformed Swansea Marina into a mixed-use residential, leisure and commercial area. Nearby developments, including the Marriott Hotel and Meridian Tower, demonstrate the successful redevelopment of former industrial land (Swansea Council, 2022).
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Figure 2: Meridian Tower at Swansea Marina, illustrating successful redevelopment of former dockland land and providing a nearby example of construction undertaken within comparable waterfront ground conditions.


Despite regeneration, historic risks may remain beneath the surface. Residual contamination from previous industrial uses, together with shallow groundwater influenced by the coastal setting, may affect excavation works and foundation design. Saline groundwater may also require enhanced concrete specification to resist sulphate or chemical attack (British Standards Institution, 2015).
The scale of nearby regeneration demonstrates that redevelopment of former industrial land in Swansea can be achieved successfully when supported by appropriate investigation and engineering design. However, each site remains unique, and nearby developments should not be assumed to remove the need for a full site-specific assessment.
Overall, the historical evidence indicates that the site may contain variable made ground, possible contamination and elevated groundwater levels. These are key issues that should be addressed through a detailed site investigation prior to construction.
3. [bookmark: _Toc228473581]Site investigation strategy
Based on the desktop study findings, a targeted site investigation is required to assess the geotechnical and environmental conditions of the site. This is necessary to reduce uncertainty, identify construction risks and inform the safe design of foundations (British Standards Institution, 2015). Due to the site’s industrial history and waterfront location, the investigation should focus on made ground, contamination and groundwater.
3.1. [bookmark: _Toc228473582]Ground investigation
An intrusive investigation comprising boreholes and trial pits is recommended across the proposed footprint. Boreholes should extend through any made ground and superficial deposits into competent bearing strata. Trial pits will allow visual inspection of near-surface materials and enable sampling.
Given the likelihood of reclaimed land, determining the thickness, composition and consistency of made ground is essential. Standard Penetration Tests (SPTs) and laboratory testing should be undertaken to establish bearing capacity, density and likely settlement characteristics (British Geological Survey, 2023).
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Figure 3: Indicative site investigation layout showing proposed boreholes, trial pits and groundwater monitoring positions across the development site.



3.2. [bookmark: _Toc228473583]Contamination assessment
Due to the historic industrial use of the surrounding docklands, soil and groundwater testing should be undertaken for contaminants such as hydrocarbons, heavy metals and other industrial residues. These materials may present risks to construction workers, future occupants and controlled waters (Environment Agency, 2019).
If contaminants are identified, remediation measures such as excavation, encapsulation or treatment may be required before development proceeds.
3.3. [bookmark: _Toc228473584]Groundwater conditions
As the site is located on the foreshore, groundwater levels are likely to be shallow and potentially influenced by tidal movement. Monitoring wells or standpipes should therefore be installed to record groundwater fluctuations over time.
High groundwater can affect excavation stability, increase dewatering requirements and influence foundation design. Chemical testing should also be completed to determine sulphate or saline conditions that may affect buried concrete (British Standards Institution, 2015).
3.4. [bookmark: _Toc228473585]Geotechnical testing
Laboratory testing should include moisture content, particle size distribution, shear strength and consolidation testing. These results will help determine settlement risk, soil strength and overall ground behaviour under loading.
Reliable geotechnical data is essential for selecting an economical and safe foundation system, particularly where variable made ground is anticipated (Craig, 2012).
3.5. [bookmark: _Toc228473586]Risk significant elements
The most significant risk is the presence of variable made ground, which may have low bearing capacity and cause differential settlement beneath the proposed structure. This is particularly important given the size of the building and likely concentrated loads.
In addition, former dockland sites can contain buried obstructions such as old foundations, redundant services, quay wall remnants or undocumented drainage runs. If encountered during construction, these may delay piling operations, increase excavation costs and require redesign of local foundation elements. Early intrusive investigation will help identify such constraints before works commence.
A second major risk is residual contamination arising from previous industrial activity. This may delay works, increase costs and require specialist disposal or remediation.
Groundwater is also a significant consideration due to potential flooding of excavations, instability of open trenches and long-term durability risks to below-ground concrete.
These issues should be prioritised during the detailed site investigation to ensure the development can proceed safely and efficiently.
4. [bookmark: _Toc228473587]Regulations and authorities
The proposed site investigation and foundation design should be undertaken in accordance with relevant legislation, Building Regulations and recognised industry standards. Compliance with these documents will help ensure that the development is structurally safe, environmentally responsible and suitable for its intended use.
A key statutory requirement is Approved Document A of the Building Regulations, which relates to structural safety. This requires buildings to safely transfer imposed loads to the ground without excessive movement, settlement or instability (HM Government, 2013). As such, adequate ground investigation is essential before foundation design is finalised.
Ground investigation works should also follow BS 5930:2015 Code of Practice for Ground Investigations, published by the British Standards Institution. This standard provides guidance on planning, supervising and reporting site investigations. In addition, geotechnical design should comply with Eurocode 7 (BS EN 1997), which sets out principles for the safe design of foundations and earth-retaining structures (British Standards Institution, 2015).
Environmental matters, particularly land contamination and groundwater protection, should be considered in accordance with current guidance issued by the Environment Agency and Natural Resources Wales. This is particularly relevant given the industrial history and waterfront setting of the site.
At a local level, consultation should be undertaken with the City and County of Swansea, which is responsible for planning control and building regulation enforcement within the area. Planning approval, drainage matters and local policy compliance are likely to be required before development can proceed.
Relevant contacts include:
City and County of Swansea
Website: Swansea.gov.uk
Tel: 01792 636000 
Natural Resources Wales
Website: naturalresources.wales
Tel: 0300 065 3000 
Environment Agency
Website: gov.uk/environment-agency 
By following these requirements and engaging with the relevant authorities at an early stage, project risks can be reduced and approvals progressed more efficiently.
5. [bookmark: _Toc228473588]Foundation recommendation
Based on the historical desktop study and anticipated ground conditions, a piled foundation system is considered the most suitable solution for the proposed Swansea foreshore development. The site is likely to contain variable made ground associated with historical reclamation and former dockland use. Such materials are often unsuitable for shallow foundations due to inconsistent bearing capacity and an increased risk of differential settlement (Craig, 2012).
Piled foundations transfer structural loads through weaker near-surface soils into deeper, more competent strata. This makes them particularly appropriate for waterfront or reclaimed sites where superficial deposits may be compressible or unreliable. Given the proposed scale of the building, including commercial ground floor use and upper-floor accommodation, a robust foundation solution is required to control movement and maintain long-term structural performance.
Continuous Flight Auger (CFA) piles are considered a suitable option for this site. CFA piles generate lower levels of noise and vibration than driven piles, making them advantageous where construction is taking place close to existing buildings such as County Hall and the Marriott Hotel. They can also be installed efficiently in a range of ground conditions.
[image: Bohrpfähle CFA | Keller Grundbau GmbH]Figure 4: Typical Continuous Flight Auger (CFA) piled foundation system suitable for weak ground and high groundwater conditions (adapted from Keller Group, 2026).




Although piled foundations may involve higher initial installation costs than shallow foundations, they often provide better long-term value on difficult ground by reducing the risk of settlement-related defects, remedial works and programme delays. For a commercial development, where operational disruption could be costly, foundation reliability is an important consideration.
The site’s coastal location also suggests that groundwater levels may be shallow and influenced by tidal conditions. Piled foundations are beneficial in these circumstances as they reduce the extent of deep open excavations compared with some shallow foundation methods. Concrete used below ground should be specified to resist sulphate or saline attack where identified, during site investigation (British Standards Institution, 2015).
Alternative solutions such as strip foundations or pad foundations are not considered ideal due to the probable variability of made ground. Raft foundations could be considered if substantial ground improvement was undertaken; however, this may increase cost and construction complexity.
Overall, a piled foundation system is considered the most reliable and practical option for the proposed development, as it addresses the key risks of weak made ground, settlement and groundwater while providing suitable support for the scale of the structure.
6. [bookmark: _Toc228473589]Conclusion
This report has undertaken a preliminary site investigation study for the proposed mixed-use development on Swansea foreshore. The desktop study identified a significant industrial and maritime history, indicating the likely presence of made ground, potential contamination and shallow groundwater conditions.
To address these risks, a detailed site investigation has been recommended including intrusive ground investigation, contamination testing, groundwater monitoring and geotechnical analysis. These works are necessary to reduce uncertainty and provide reliable data for safe design and construction.
Relevant Building Regulations, British Standards and consultation with statutory bodies such as the City and County of Swansea and Natural Resources Wales should also form part of the development process.
Based on the likely site conditions and proposed building loads, a piled foundation system is considered the most suitable solution. This approach would provide reliable support by transferring loads to competent strata while reducing settlement risk.
Overall, although the site presents typical challenges associated with reclaimed waterfront land, these can be effectively managed through appropriate investigation, design and early coordination with relevant authorities.
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