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[bookmark: _Toc108096395][bookmark: _Toc737252576]1.0 Introduction 
This report presents a preliminary desktop investigation and feasibility-stage site investigation proposal for a proposed restaurant and ice-cream parlor development located between County Hall and the Delta Hotels Swansea (formerly Swansea Marriott Hotel) within Swansea Maritime Quarter. 
The proposed building will include a restaurant, café bar, ice cream parlor, commercial kitchen, food storage facilities, meeting rooms, staff welfare facilities, and a manager’s apartment. The building will also include a glazed frontage overlooking the Swansea promenade. The proposed Gross Internal Area (GIA) is approximately 2,000 m². 
The purpose of this report is to examine the historical background of the site, identify significant geotechnical and environmental risks, recommend a suitable intrusive site investigation strategy, identify relevant regulations, and propose an appropriate foundation solution for the development. 
The report uses archival information, geological mapping, and representative borehole information obtained from the nearby Meridian Tower (The Tower at Meridian Quay) development, which is considered representative of the local ground conditions. 
[bookmark: _Toc396484653][bookmark: _Toc1436510860]2.0 Site Description 
The proposed site is located on Swansea foreshore within the Maritime Quarter redevelopment area. The site lies between County Hall and the Delta Hotels Swansea, adjacent to Swansea Marina and Swansea Bay. 
The area currently consists mainly of surface car parking, hardstanding, and paved areas, pedestrian access routes, and landscaped public waterfront areas. 
The site is relatively flat and low-lying due to its coastal location. The surrounding area contains hotels, offices, residential developments, leisure facilities, and marina infrastructure. 
The site was once part of Swansea’s industrial dockland before regeneration transformed it in the late twentieth century. 
[bookmark: _Toc128545989][bookmark: _Toc1887340259]3.0 Historical Background and Archival Study 
[bookmark: _Toc1080237798][bookmark: _Toc1150622929]3.1 1850–1900: Industrial Expansion and Dockland Development 
During the nineteenth century, Swansea became one of the most important industrial and maritime towns in Britain. The docks played a major role in coal exportation and copper smelting industries. 
Historical Ordnance Survey maps from the mid- to late 1800s show that the Maritime Quarter originally comprised dock basins, tidal foreshore, industrial yards, warehousing, and shipping infrastructure. 
Large sections of the waterfront were reclaimed to support industrial expansion. Reclamation works were commonly undertaken using imported fill and industrial waste materials such as ash, slag, and demolition debris. 
This historical use is highly significant because reclaimed dockland often produces difficult ground conditions. Made ground can contain variable materials with inconsistent strength and compaction. Historical industrial activities may also have caused contamination. Potential contamination sources from this period included Coal ash, furnace slag, hydrocarbons, heavy metals, and industrial waste deposits. 
[image: ]Swansea Marina – 1900s (National Library of Scotland) 
[bookmark: _Toc452018539][bookmark: _Toc810211784]3.2 1900–1950: Continued Industrial Activity 
Throughout the early twentieth century, the Swansea docklands remained heavily industrialized. Historical records and photographs show the continued presence of railway sidings, warehouses, fuel storage areas, engineering works, and maritime servicing facilities. The site and surrounding area would have experienced continuous modification during this period. Additional uncontrolled fill materials were likely deposited across the waterfront as redevelopment and dock maintenance continued. Ground conditions in former dockland areas are often highly variable because historical records rarely document the exact composition and placement of fill materials. 
[bookmark: _Toc1495978269][bookmark: _Toc267399514]3.3 1950–1980: Decline of Swansea Docklands 
Following the decline of heavy industry after World War II, many dockland areas became derelict. Large industrial structures were demolished, and many waterfront areas became unused or abandoned. This period likely introduced further ground instability due to demolition, debris-buried foundations, redundant underground services, and uncontrolled infilling. The dockland decline significantly changed Swansea’s economy and eventually led to major regeneration projects. 
[bookmark: _Toc323026733][bookmark: _Toc2132266777]3.4 1980–Present: Maritime Quarter Redevelopment 
During the 1980s, Swansea Marina and the Maritime Quarter were redeveloped as a mixed-use waterfront area. This redevelopment included the construction of hotels, apartments, marina facilities, restaurants, and the County Hall office. The nearby Meridian Tower is particularly significant, as site investigations there identified poor ground conditions that required piled foundations. Borehole data from this location provide representative information regarding the local geology for the proposed development.
[bookmark: _Toc196866093][bookmark: _Toc1243464355]4.0 Geological and Ground Conditions 
[bookmark: _Toc134011414][bookmark: _Toc890508102]4.1 Regional Geology 
According to British Geological Survey information, the Swansea Maritime Quarter area is underlain by a combination of superficial deposits and bedrock geology. Using representative borehole data from the nearby Meridian Quay development, the likely ground profile beneath the site is 3m of made ground followed by 5m of soft alluvial clay and silt, then approximately 7m of dense sand and gravel, and beyond is made of sandstone bedrock. The made ground layer is likely to be highly variable in composition and density due to the site’s reclamation history. The alluvial deposits may possess low shear strength and high compressibility. This creates a risk of settlement if shallow foundations are used. 
[bookmark: _Toc1341237585][bookmark: _Toc841701743]4.2 Groundwater Conditions 
Due to the site’s proximity to Swansea Bay and Swansea Marina, groundwater levels are expected to be high and influenced by tidal movement. This is a significant consideration because groundwater conditions can directly affect excavation stability, foundation construction, and long-term structural durability. 
High groundwater levels may increase the risk of flooding within excavations during construction and may reduce the stability of temporary works. In addition, saline groundwater associated with the marine environment may increase the risk of sulfate attack on concrete and chloride corrosion of steel reinforcement. These conditions must therefore be carefully considered during both the site investigation and foundation design stages. 
[bookmark: _Toc1013809319][bookmark: _Toc282074396]5.0 Significant Site Risks 
[bookmark: _Toc1469614436][bookmark: _Toc205775041]5.1 Made Ground and Settlement 
The greatest geotechnical risk associated with the site is the presence of uncontrolled made ground resulting from historical dockland reclamation. Ground made within reclaimed dockland areas commonly contains demolition debris, variable fill materials, buried obstructions, and poorly compacted soils. These conditions may produce differential settlement, uneven foundation performance, structural cracking, and reduced bearing capacity. 
Because the proposed development includes large open restaurant areas and glazed façades, excessive settlement could cause damage to structural and architectural elements. This risk is therefore considered highly significant. 
[bookmark: _Toc776469130][bookmark: _Toc1924011483]5.2 Soft Alluvial Deposits 
The anticipated alluvial clay and silt deposits beneath the made ground are likely to possess low shear strength and high compressibility. These soils may be unable to adequately support shallow foundations due to the risk of long-term settlement and foundation movement. 
Soft alluvial deposits can also create construction difficulties because excavations may become unstable in wet conditions. As a result, specialist foundation solutions are likely to be required. 
[bookmark: _Toc1727445942][bookmark: _Toc916863503]5.3 Contamination Risk 
The industrial history of the site creates the potential for ground contamination. Historical dockland and industrial activities may have introduced heavy metals, hydrocarbons, industrial ash, and asbestos-containing materials into the ground. 
Contamination represents a potential risk to construction workers, future building users, and groundwater quality. An environmental investigation is therefore essential to identify contaminants and determine whether any remediation measures are required before development can proceed. 
[bookmark: _Toc1405055217][bookmark: _Toc1607197895]5.4 Groundwater and Marine Conditions 
The coastal location of the site creates additional engineering risks associated with marine groundwater conditions. Tidal groundwater fluctuations may affect excavation stability and increase the likelihood of water ingress during construction. 
Marine groundwater can also create aggressive chemical conditions that may cause deterioration of buried concrete and corrosion of reinforcement. Concrete specification and foundation design must therefore account for these environmental conditions. 
[bookmark: _Toc1713069005][bookmark: _Toc747013678]6.0 Recommendations for Detailed Site Investigation 
A comprehensive intrusive site investigation should be undertaken by a specialist geotechnical contractor before any construction work begins on site. The purpose of the investigation is to establish the ground conditions beneath the proposed development and determine the engineering properties of the soils. The investigation should also identify groundwater levels, potential contamination risks, and the foundation design parameters required for safe construction. Due to the site’s location on reclaimed dockland, a detailed investigation is considered essential to reduce uncertainty and minimize construction risks. 
[bookmark: _Toc757882810][bookmark: _Toc317322969]6.1 Boreholes 
Rotary and cable percussion boreholes should be drilled across the site to investigate the subsurface geology. The boreholes should extend to competent bearing strata or bedrock in order to determine the depth and condition of suitable founding material. Boreholes will help identify soil layers, determine rockhead depth, recover disturbed and undisturbed soil samples, and allow groundwater monitoring wells to be installed. 
Representative borehole information from the nearby Meridian Tower development suggests that deep investigations will be necessary because dockland geology is often highly variable. The boreholes will therefore provide essential information for the structural and foundation design process. 
[bookmark: _Toc1354451165][bookmark: _Toc1289723178]6.2 Trial Pits 
Trial pits should be excavated to investigate shallow ground conditions across the site. Trial pits are particularly useful for identifying buried foundations, underground services, made ground composition, and any obstructions or demolition debris present within the upper soil layers. 
In addition, trial pits allow visual inspection of the fill materials and help engineers assess the consistency and variability of the made ground. This information is important because reclaimed dockland often contains poorly compacted or uncontrolled fill materials. 
[bookmark: _Toc1652874375][bookmark: _Toc1097602032]6.3 In-Situ Testing 
In-situ testing should be undertaken during the ground investigation to assess the engineering properties of the soils. Recommended tests include Standard Penetration Tests (SPT) and Cone Penetration Tests (CPT). 
These tests provide valuable information regarding soil strength, relative density, bearing capacity, and settlement potential. The results can then be used to determine whether the ground is capable of supporting the proposed development and to assist with the design of suitable foundations. 
[bookmark: _Toc976457585][bookmark: _Toc1841409282]6.4 Laboratory Testing 
Laboratory testing should be performed on soil samples collected during the investigation. Recommended tests include moisture content testing, particle size distribution, Atterberg limits, sulfate testing, and contamination screening. 
The results of these tests will help engineers classify the soils, assess their engineering behavior, and determine whether aggressive ground conditions are present. This information is particularly important for foundation design and concrete specification within a marine environment. 
[bookmark: _Toc1742519796][bookmark: _Toc1225161838]6.5 Environmental Investigation 
An environmental investigation is considered essential given the site's industrial history. Historical dockland activities may have introduced contaminants into the ground, including heavy metals, hydrocarbons, asbestos-containing materials, and harmful ground gases. 
The environmental assessment should therefore include contamination testing and gas monitoring where necessary. Additional gas monitoring may be required if organic fill materials are encountered during the investigation. Identifying contamination at an early stage is important to ensure the safety of construction workers, future building users, and the surrounding environment. 
[bookmark: _Toc59022566][bookmark: _Toc735301375]8.0 Applicable Regulations and Codes of Practice 
The recommendations contained within this report are based on current Building Regulations, British Standards, and geotechnical guidance documents relevant to site investigation and foundation design. These regulations and standards provide guidance to ensure the proposed development is safe, structurally stable, and suitable for the site's environmental conditions. 
[bookmark: _Toc1375791719][bookmark: _Toc792174022]8.1 Building Regulations 
The development must comply with the Building Regulations 2010. In particular, Approved Document A-Structure provides guidance relating to structural stability and foundation design. This document ensures that the building can safely support imposed loads without excessive settlement or structural failure. 
Approved Document C-Site Preparation and Resistance to Contaminants and Moisture is also highly relevant to this development because the site is located on reclaimed dockland with a history of industrial activity. This document provides guidance regarding contaminated land, groundwater protection, and resistance to moisture penetration. 
[bookmark: _Toc907612317][bookmark: _Toc45717695]9.0 Local Authority and Regulatory Consultation 
Several organizations and regulatory bodies would need to be consulted during the planning, investigation, and construction stages of the project. 
[bookmark: _Toc1718191635][bookmark: _Toc775931547]9.1 Swansea Council 
Consultation with Swansea Council will be required for both planning approval and Building Control approval. The council would review the proposed development to ensure compliance with planning policy, Building Regulations, and local development requirements. 
[bookmark: _Toc111655109][bookmark: _Toc1917970969]9.2 Natural Resources Wales (NRW) 
Natural Resources Wales (NRW) should also be consulted, as the site is located close to Swansea Bay and may be affected by coastal and groundwater conditions. NRW would provide guidance regarding flood risk, coastal management, groundwater protection, and contamination control. 
[bookmark: _Toc431385739][bookmark: _Toc2125466236]10.0 Foundation Recommendations 
[bookmark: _Toc448084322][bookmark: _Toc1217880742]10.1 Proposed Foundation Type 
Based upon the historical dockland reclamation of the site, representative borehole information from the nearby Meridian Tower development, the anticipated presence of soft alluvial deposits, and the structural loading associated with the proposed building, the recommended foundation solution is Continuous Flight Auger (CFA) piled foundations. 
The proposed foundation system would likely consist of reinforced concrete piles combined with pile caps, ground beams, and a suspended floor slab. This type of foundation system is commonly used on reclaimed dockland and waterfront developments where shallow soils possess poor bearing capacity. 
[bookmark: _Toc1345588650][bookmark: _Toc1092034373]10.2 Justification 
Continuous Flight Auger piling is considered suitable because the piles can transfer structural loads through weak-made ground and soft alluvial deposits into stronger bearing strata or bedrock. This significantly reduces the risk of differential settlement and structural movement. 
CFA piling is also highly suitable for waterfront developments because it performs effectively in high groundwater conditions and soft ground. Compared with driven piles, CFA piles generate lower levels of vibration and noise, which is important due to the close proximity of County Hall, the Delta Hotels Swansea building, and public promenade areas.
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