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[bookmark: _Toc228434497]1.0. Introduction and Purpose of Report
The report will provide about the planned construction of a restaurant, cafe bar, ice cream shop, manager's house and staff amenities on Swansea Foreshore. The area is great since it has been rebuilt along the coastline, redeveloped on land, and had enterprises along the seaside for decades. It is in the space between County Hall and the Marriott Hotel. This desktop assessment expands on the prior one, which looked at the historic site's context, likely ground conditions, and any geotechnical problems that might come up. That evaluation was done during the feasibility stage. The report will talk about these things,
· To find dangerous ground conditions and suggest how much of a full site analysis is needed.
· To find the rules, norms for ground investigations that are important.
· To give a recommendation for a foundation based on geological facts and examples from the past.
[bookmark: _Toc228434498]2.0. Site Description and Proposed development
[bookmark: _Toc228434499]2.1 Site Location
The place located on the Swansea seashore, between the Swansea County Hall and the Marriott Hotel. The area lies on the coast and has a lot of people living there. Over time, it has changed a lot because of urban regeneration, infrastructural development, and land reclamation. This is what the region around it looks like:
· Important buildings for the community
· Improvements in business
· The coastal promenade 
· Facilities for shared parking 
[bookmark: _Toc228434500]2.2 Proposed Use
The proposed development would include: 
· About 2,000 m² of Area on the ground floor
· On the ground floor, there is a public restaurant, cafe bar, ice cream shop, kitchens and food storage. 
· Rooms on the upper floor, such as a manager's residence, conference rooms and facilities for staff well being 
· A glass front that opens up to the promenade.
The building is predicted to put moderate to high loads on its structure, especially as it will be used by the public and have residents on the top floors. 
[bookmark: _Toc228434501]3.0. Historical Background (1850s to present)
[bookmark: _Toc228434502]3.1. Mid-19th century Industrial development
The 1852 Swansea Board of Health sanitary map is the first precise picture of Swansea's foreshore. It shows a heavily industrial coastline with docks, stables, gas works, warehouses and early sewer systems. This image shows that industrial activity had already changed the coastline in this area a lot, long before modern redevelopment started (Catalogue of British Town Maps, 2026).
[image: ]
10.1. Mid-19th century Industrial development map Town Maps, 2026).
[bookmark: _Toc228434503]3.2. Late 19th century dock expansion and land reclamation
Swansea had grown into a big industrial port by the end of the 1800s. The Victorian Maps from 1897 show a lot of docks, railway spurs, and quays along the shoreline, including the area between what is now County Hall and the Marriott Hotel. This shows that a lot of work went into reclaiming land and docks on a huge scale, covering the whole current site (Francisfrith.com, 2023).
[bookmark: _Toc228434504]3.3. Early 20th century port and industrial escalation
Records of port growth also show that the docks got bigger and the industry was busier over the 19th century, which changed the coastline and the natural marine sediments (AECOM, 2024).
[bookmark: _Toc228434505]3.4. Mid-20th century decline of industry and leisure transition
The beachfront started to change into a public recreation area when heavy industries fell off in the early 1900s. A 1910 snapshot of Swansea Sands depicts a crowded, popular beach, which illustrates that the shoreline was changing from being used for industry to being used for tourists and recreation (The, 2023).
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10.2. Mid-20th century decline of industry and leisure transition (The, 2023)
[bookmark: _Toc228434506]3.5. Late 20th century redevelopment of Swansea marina and foreshore
To turn the old docklands into Swansea Marina, a lot of land had to be reclaimed, dredged, filled in, and new sea walls had to be built. Port records talk about this change, which shows the change from industrial land to current residential and leisure usage (Swanseahistoryweb.org.uk, 2026). The Marriott Hotel, County Hall, and the intended development site are all currently on this reclaimed land.
[bookmark: _Toc228434507]3.6. Present day site condition and land use
Modern pictures of Swansea Bay show a developed promenade, coastal defences, and modern structures, which proves that it is a newly restored area for tourists and recreation.
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10.3. Early 20th century port and industrial escalation picture (indonesian-recipes, 2024)
[bookmark: _Toc228434508]3.7. Summary of Historical Impacts on Ground Conditions
After looking at all the history, the site sits on a waterfront region that has been damaged by 
· old industrial work 
· reclaiming land that has been used for a long time 
· close to marine sediments and docklands 
· possible buried structures and fill that changes Ground Conditions (Geology & Stratigraphy)
· Boreholes with rotary and cable percussion 
· Taking samples from 25 to 30 meters to match the depths of nearby Meridian Tower boreholes 
· Finding artificial fill, loose sands, soft estuary soils, and deeper glacial deposits
According to the (Model metadata report for Swansea-Neath-Port-Talbot, n.d.).
[bookmark: _Toc228434509]4.0. Identification of Geotechnical and environmental hazards
[bookmark: _Toc228434510]4.1. Made Ground / Reclaimed Land
The site lies on reclaimed dockland created from dredged and filled materials; therefore, the ground is uneven and hard to forecast (Swanseahistoryweb.org.uk, 2026).
[bookmark: _Toc228434511]4.2. Land Contamination
For more than 200 years, copper works, smelting sites, and industrial operations around Swansea spewed toxins into the air and water. This indicates that the soil might still have heavy metals, slag trash, and other industrial byproducts from the copper industry in it (Evading constraints? 200 years of unchecked contamination by the Swansea copper industry Student Dissertation, n.d.) 
[bookmark: _Toc228434512]4.3. Shallow Groundwater
Swansea Bay has one of the biggest tidal ranges in the world (up to 10.4 m), which means that the groundwater near the coastline rises and falls with the tides. This makes the water table exceptionally shallow (Swansea, n.d.).
[bookmark: _Toc228434513]4.4. Liquefaction / Settlement
Holocene sands, gravels, and muds lie beneath Swansea Bay. These materials are loose and can be compressed, which means they pose a risk of settlement (Marine Character Areas MCA 26 SWANSEA BAY & PORTHCAWL Location and bounds, n.d.)
[bookmark: _Toc228434514]4.5. Ground gas risk (Methane and Carbon di oxide)
The reclaimed dockland soils near Swansea Marina and SA1 have organic matter, dredging sediments, and old fill. As these things break down, they naturally make methane and carbon dioxide. Studies of ground gas done in the SA1 development right adjacent to Swansea Marina found very high levels of CH₄ and CO₂. This shows that organic gas generation is a real issue in the Meridian Quay region (Earth Science Partnership, 2019).
[bookmark: _Toc228434515]4.6. Most risk significant ground conditions
The most danger comes from land reclamation that happened in the 19th and early 20th centuries when there was a lot of industrial and dockland activity. This has left the site with many types of Made Ground (Waters et al., n.d.). 
During Swansea's time as Copperopolis, the shoreline was changed a lot to make room for ports, trains, smelting operations, and other waterfront infrastructure. People often put industrial waste, dredging sediments, and demolition rubble on land that had been reclaimed without any engineering oversight. Because of this, the ground is likely to be very varied in terms of composition and thickness, which makes differential settlement a big danger (Walsh, 2025).
[bookmark: _Toc228434516]5.0.  Engineering implications for proposed development
After looking at geotechnical and environmental hazards and history the planned projected structure will be built on wet soils and heavy groundwater. Differential settlement is a major worry for this structure. Based on historical and geological evidence, the biggest dangers at this site are 
1. The thickness and composition of the formed ground can change. 
2.  Soils in bays that can be compressed 
3.  Pollution and rough ground conditions 
4. High levels of groundwater 
The investigation should pay special attention to these problems.
[bookmark: _Toc228434517]6.0. Recommendation for a detailed site investigation
[bookmark: _Toc228434518]6.1 Objectives of ground Investigation
BS 5930:2015+A1:2020 says that the main goal of a site study is to find out, within reasonable and cost-effective constraints, the conditions of the ground and groundwater that are important to the planned development. These goals are: 
· Setting up ground stratification and differences 
· Finding out the engineering qualities of rocks and soils 
· Finding out how and what deep the groundwater and hydrogeological regime is.
· Figuring out what geohazards and pollution threats might be 
According to BS 5930, these factors are the most important starting point for safe foundation, earthworks, and environmental design (Slideshare.net, 2026).
[bookmark: _Toc228434519]6.2. Desk Study and Walkover Survey
The first requirements for potentially polluting sites are a desk study and a walkover survey, as stated in BS 10175:2026. They help to determine how a place has been used in the past and if there are dangerous compounds or ground dangers there. Maps, records and geological information can help in the identification of potential sources of contamination. A walkover can help you identify obvious problems such as Made Ground, discolouration, settlement or drainage problems. Together, these processes produce a Conceptual Ground Model (CGM), ensuring that future investigations are focused, defensible and cost-effective, whilst still complying with UK planning and regulatory controls (Bsigroup.com, 2026).
[bookmark: _Toc228434520]6.3 Intrusive Ground Investigation
Because the project is located near the beach, intrusive ground investigation is required. Coastal locations are often variable, and ground conditions cannot be proven by desk studies alone. Historic land use, made ground, groundwater and contamination are all common issues that have a direct bearing on how foundations are designed and built. That’s what the article “Site Investigations Explained: Scope, Methods, and Risk Reduction” says. Groundwater levels are often high along the beach and fluctuate with the tides, increasing the risk of digging and settling. Boreholes, sampling and groundwater monitoring give us measured data to use rather than guessing. This allows us to make safe, buildable and cost-effective design decisions (Alan Wood & Partners, 2026).
[bookmark: _Toc228434521]6.4 Investigation focus on key risk elements
The main worries are coastal and near-shore hazards, such as erosion, sedimentation, seabed instability, and groundwater that is affected by marine processes. Poorly defined ground conditions raise the chances of settlement, lower bearing capacity, and long-term instability. Intrusive investigations should concentrate on soil stratigraphy, strength, and groundwater conditions (Zhu, Peng & Jia, 2023).
[bookmark: _Toc228434522]6.5 Risk, Outcome and use of investigation data 
Risk
High tides, erosion, rising sea levels, and flooding are all coastal dangers that can make the ground less stable and make it harder to build on the shore. When hazards interact, they can greatly raise the overall risk. Ground-related problems, like soils that change, rising groundwater levels, and saltwater intrusion, make designing and building foundations even harder (Lee,2025).
Finding
Risk assessments find regions that are at high risk, which helps people make smart judgements about development. Assessing the probability and impact of hazards enhances comprehension of threats to infrastructure and safety, while prompt recognition of limitations facilitates hazard-resistant design and development regulations (Lee,2025).
Use of Data
Site investigation data helps choose the right foundation and elevation, guides planning controls, and lets you use data to lower risk, which lowers costs and long-term harm to the coast (Lee, 2025).

[bookmark: _Toc228434523]7.0. Regulatory Framework and Statutory Consultation
[bookmark: _Toc228434524]7.1 Applicable Regulations and British standards
· Building Regulations 2010 (England & Wales) – Approved Document A (Structure) (Approved Document A, 2010)
· BS 5930:2015 – Code of practice for ground investigations (Bsigroup.com, 2015)
· BS EN 1997‑1 & 2 (Eurocode 7) – Geotechnical design (eurocodes.jrc.ec.europa.eu, n.d.)
· EA / NRW Guidance on coastal and groundwater protection (Environment Agency, 2017)
[bookmark: _Toc228434525]7.2. Role of the British Geological Survey
The British Geological Survey (BGS) is the UK's official geological authority. It gives impartial geoscience data, analysis, and advice to:
· The UK Government 
· Devolved governments, like those in Wales 
· Local governments all throughout the Uk
BGS says that it "interacts with local authorities across the UK" and gives them data and technical assistance to help them make decisions based on evidence. This includes planning, contaminated land, minerals, groundwater, and geohazards. BGS does not take the place of local governments. It backs them up with reliable geological data (British Geological Survey, 2024). Here is how to get in touch with the local government for this particular planned building between county hall and Marriot hotel.
public service, and civic centre in Swansea: 
Civic Centre Oyster Mouth Rd, Swansea SA1 3SN. 
It is open till 5:00 PM and has more hours. 
The phone number is 01792636000.
For the purpose of a preliminary study, the area around County Hall, Paxton Street, Swansea is used as a model for the ground conditions in the local waterfront zone. A British Geological Survey (BGS) borehole record (SS69SE345) nearby shows that there is around 5 m of constructed ground above loose light sands, brick ashes, sand, and clay. The thickness and diversity of created ground suggest that shallow foundations would not work because they could settle too much or too unevenly. 
Under the created ground, there was very dense sand and sandy gravel and very stiff boulder clay between 5 and 15 m deep. This made for good bearing strata.
Mudstone bedrock was found at a depth of 18.6 m or more, which means it can hold a lot of weight if needed. 
The proposed site is around 350 to 450 meters from the drilling site and is in the same geological context as reclaimed docks and coastal sand. This means that the borehole data can be useful as a desk research reference for this area. The British Geological Survey website has a report that has all of this information (British Geological Survey,2023). [image: ]
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10.4. British Geological survey data (British Geological Survey, 2023)
[bookmark: _Toc228434526]7.3. foundation recommendation
Using Paxton Street Swansea as an example, which is adjacent to the planned site and has similar conditions of reclaimed land, soft coastal sediments, and a shallow groundwater table, drilled piles are the ideal approach to make deep foundations. Bored piles enable loads go to deeper, stronger layers of soil while reducing noise and vibration to a minimum (Patel, 2025). The picture below shows the appropriate pile foundation for this site.
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10.5. Hand drawn manual Pile foundation (www.designingbuildings.co.uk, n.d.)
The above shows how structural loads are transferred through reinforced concrete pile cap and piles to deeper, less compressible strata bypassing made ground, weak marine sediments and shallow groundwater all of which are key ground risks identified in the desk study (www.designingbuildings.co.uk, n.d.).
[bookmark: _Toc228434527]8.0. Conclusion 
The planned construction of a restaurant, cafe bar, ice cream shop, manager's house and staff amenities restaurant at the location shows that Swansea Foreshore is on land that has been reclaimed and includes created ground that varies, flexible marine sediments, and shallow groundwater that is affected by tidal changes. Reclamation and industrial activities from the past make settlement, pollution, and ground gas production more likely. These limitations make shallow foundations inappropriate. To validate the conditions below the surface, a full intrusive ground investigation is needed. Based on the facts we have and similar projects in the area, deep foundation solutions like bored piles are seen to be the best way to make sure that this coastal area stays stable and lasts for a long time.
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