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[bookmark: _Toc187429197]1 Site Information 
The site is located between the Swansea Arena and the Quadrant shopping centre on the Oystermouth Road. It is close to the marina, seafront and city centre. This has always been a busy area in Swansea with good connection by public transport via bus or by Car with plenty of parking in the area. The area has a mix of residential commercial and recreational spaces for both locals and visitors.
[bookmark: _Toc187429198]1.1 Site Boundaries 
As shown in photo 1 below the site boundaries runs along Oystermouth road to the south, wellington road to north providing the access point to the site. West way to the west and albert Row East at the back of the site which has a deliveries access point shown in photo 3. 
[bookmark: _Toc187429199]1.2 Current land use 
The current land use is for a Tesco Superstore, the main function of the site is for grocery shopping, clothing, electronics, and other retail services as well as a car park area shown in photo 2.  
[bookmark: _Toc187429200]1.3 Virtual Walkover Survey 
A Virtual walkover survey of the site was carried using Google Maps (n.d) to assess its current condition, identify the site’s suitability for its proposed use for a new five storey hotel, bar, restaurant and conference centre.
[bookmark: _Toc187429201]1.4 Topography 
Relatively flat land, with no significant slopes or obstacles.
[bookmark: _Toc187429202]1.5 Infrastructure
 The site has well-established infrastructure, including parking, lighting, drainage, and utilities.
[bookmark: _Toc187429203]1.6 Accessibility
 The site is easily accessible for both vehicles and pedestrians, traffic management systems are in place. The sites current main access point may pose some difficulties for access of large canes shown in photo 4.
[bookmark: _Toc187429204]1.7 Traffic Congestion
 During peak shopping times for example holidays and rush hours traffic congestion around Oystermouth Road may occur, especially during the summer months. The close location to the Swansea Arena will also need to be taken into consideration. 
[image: rbebgfbfkjbvui;fbva'/FS]
Photo 1 Showing Boundaries Tesco superstore (Google Maps n d)Photo 2 Showing the car park Tesco stores site (Google Maps, n d)

Photo 4 Showing the main entrance to the Tesco site (Google, n d)
Photo 3 Showing the rear access to the Tesco form albert row (Google Maps, n d)

[bookmark: _Toc187429205]2 History and Location 
[bookmark: _Toc187429206]2.1 Previous land use
(Morris, 1977 p. 18-18) notes that a large Part of the current Tesco store site used to be called the Burrows. This could have been used as a site for potters using kilns to make Pottery on site, it also mentions cannels (waterways) that ran on the edge of the Tesco site which should be noted as they could potentially also run under the site. Royal Commission on the Ancient and Historical Monuments of Wales (2021) States:
it was decided to move the gasworks to a more strategic location to supply Swansea with gas for the future. Land called “Burrows Field No.6” on Oystermouth Road were sold by the Corporation to the Company for £150 15s on the 17th July 1841. 
If we look at Figure 1(Digimaps n d) from 1870 it also shows, there was a timber mill on the site on the albert row east side of the site as well as a sawmill and residential housing on the wellington street north side. It also shows the train line adjacent to it.
Figure 2 shows the same map but in 1980, this shows the timber mill and yard gone and taken over by two gas tanks, the residential housing is also gone as well as the train line. The New Morriston gasworks were commissioned and became fully operational in 1924, with the Oystermouth gasworks closing in 1925 (Royal Commission on the Ancient and Historical Monuments of Wales 2021)
Dalling (2020) notes also notes that Tesco bought the land in 1999 to turn it into a Tesco store and car park see photo 6. 
[image: A close-up of a map
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Figure1 Showing the Gas works in 1870 with two gas tanks and the sawmill and timber yards on current Tesco site as well as residential housing. (Digimaps, n d)
[image: Picture of the gas works ]Photo 5 Showing the docks train tine and gas works site in 1923 (Britan from above, n d)
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Figure 2  Showing the Gas works in 1980 taking over the whole site (Digimaps, n d).


Photo 6 Tesco store being built in 1999 (Dalling 2020, n d)

[bookmark: _Toc187429207]3 Geological Information
[bookmark: _Toc187429208]3.1 Artificial Ground and Superficial Strata:
Artificial ground. Both borehole logs and maps gathered from (British Geological Survey, n.d.). show that there has been significant work on the site. A map of the site is show in figure 3 (British Geological Survey, n.d.) indicates that there is landscaped ground on the site. This is also indicated on BGS borehole BH 502 Figure 4 (British Geological Survey, n.d.) which shows that there is made ground up to 3.90 mitres a considerable depth. Bore hole log BH301 also shows similar depths of artificial ground. It is also safe to assume from figure 5 there is artificial ground to be found under all the past structures at a minimum. Figure 3 Map of artificial ground (BGS, n d)

[bookmark: _Toc187429209]3.2 Superficial Strata
Superficial strata. Figure 6 (British Geological Survey, n.d.) shows the site largely sits on a mixture of Alluvium – sand silt and gavel and Blown Sand. The top right corner at the joining of Wellington Street and Albert Row shows deposits of Glaciofluvial Ice also known as glacial till. Bore hole log BH502 in figure 4 (British Geological Survey, n.d.)  backs this up with indication of Alluvium between 3.90 to 4.20 mitres and between 5.90 to 8.40. bore hole logs BH301 figure 8 as similar indications. Figure 4 Bore hole log Tesco site taken in 1999 (British Geological Survey, n.d.)









Figure 5  Site plan from bore hole log BH 504 (British Geological Survey, n.d.)

[bookmark: _Toc187429210]Figure 6 Superficial Strata (British Geological Survey, n.d.)

[bookmark: _Toc187429211]3.3 Bedrock:
The current information available does not give enough detail to determine whether bedrock would be found at depth to put foundations against. Further investigation would need to be undertaken on the geotechnical site investigations.  This could have implications on what foundations would need to be used for the hotel. 
[bookmark: _Toc187429212]3.4 Mining Activity:
Swansea and the surrounding area have significant Mining history. Williams (1958) notes the Gower peninsula along the Clyne valley was mined for coal, with an extensive range of pits and shafts. Although this was not near the site of the current Tesco store, it does warrant further investigation. The Mining remediation authority (n d) in figure 7 show that there has been mining activity in the area in, therefore it should be considered that work on the site could disturb old mining shafts or destabilise nearby ones. For example when drilling with percussion equipment or driving of heavy machinery. An example of this was reported on by Youle (2023) who noted a sink hole on Dunvant Road, Killay which was near on old mining shaft. 

[bookmark: _Toc187429213]Figure 7 Map showing mine entries with a cross, abandoned mines in purple and high risk areas highlighted with a black outline.( Mining remediation authority, 2022)

[bookmark: _Toc187429214]3.5 Ground Subsidence Risk:
Pedretti et al, (2024) State.
Subsidence refers to the gradual lowering or sudden sinking of the ground surface and is known to impact human lives in terms of damages to the infrastructures, utility lines, and buildings as well as changes in the surficial drainage systems and groundwater conditions. The impacts of land subsidence will be greater in the future, considering the sea level rise, population growth, intensification of coastal erosion and extreme events, as well as increase in flood risk or freshwater salinization, mostly in coastal cities. 
Considering the location of the site being coastal it should be considered that drainage systems and utility services are all at risk due to erosion and subsidence either at present or in the future. 
[bookmark: _Toc187429215]3.6 Hydrology 
In terms of the hydrology of the site, the Bore holes log in figure 4 and the superficial strata shown in figure 6 it was determined that the site sits a mixture of Alluvium – sand silt and gavel and Blown Sand with a layer of made back fill. It is common knowledge that sandy soils are well draining but also very porous, bore hole log BH301 (British Geological Survey, n.d.) shows that the water strike is at 0.7m and at 8.10m stating that and casing was added at 7 mitres. Nantel (2025, p30)notes that saturated sand will not hold its structure which is likely why a chasing was used. This saturated or very wet soil needs to be studied Rodriguez et al. (2020) notes that in alluvial soils considerations should be taken for stormwater drainage systems to stop the likely hood of contamination of sewer systems as it is more likely to be in a flood risk zone. Due to the site sitting on a former gas works it is very important to make sure that ground water is not contaminated. This will be explored further in section 4 Environmental Factors. 
In terms of subsidence this will also have implications the large amount of groundwater can lead to shrinkage in the soil if dried out, which could lead to subsidence. British Standards Institution (2025) has compliance laws under section BS 8004 for foundations that need to be complied with. 

Figure 8 Bore hole log BH 301taken the east side of the site as can be seen in figure 5  BGS (2025)






















[bookmark: _Toc187429216]4 Environmental Factors 
[bookmark: _Toc187429217]	4.1 Land contamination 
It is very likely that the site has been contaminated due the pervious Gas works on the site. According to Baylis and Douglas (2006) many of these plants where decommissioned before damaging environmental factors were taken into consideration. The focus would have been on the reusing and recovery of goods that could be sold off for a monetary value.  The main contaminates from Gas works sites come from the extracting of gas from Coal. Baylis and Douglas (2006) state:
For example, the numerous pipe runs, culverts, surface and underground tanks, pits and chambers illustrated in Figure 9 were drained of their coal tar and ammoniacal liquors leaving contaminated residues and sludges. Surface pipe runs, plant and structures were then dismantled with scant regard to spillage. Underground gas mains were filled with water to avoid the accumulation of potentially toxic gases, sealed and their valve chambers and access points backfilled with site sourced material.
It must also be considered that the materials used to backfill these chambers may consist of waste demolition materials such as asbestos wood bricks pipes, as well as ash and catalysts oxides like iron cyanide. This must all be taken into consideration when looking into the feasibility of the site. This may not have been fully removed when the current Tesco store was built.  Along side this it is important to abide by BS 8576:2013 British Standards Institution (2025) for the presence of ground gases as well as BS 10175:2011+A2:201 British Standards Institution (2025)  for Investigation of potentially contaminated sites. 
Figure 9  showing the workings of a gas works ( Baylis and Douglas 2006)

[bookmark: _Toc187429218]5 Archaeological 
 The Glamorgan-Gwent Archaeological Trust Ltd, (2017) did a extensive archaeological desk study, compiling a large list of site of historic interest. Figure 10 shows a historic assets map from Cadw (2025) it shows there are quite a large number of listed building near the site. British Standards Institution (2025) note a qualified engineer should used when vibratory ground improvement techniques are used and should follow BS EN 1997-2. Vibrations may travel affecting these building.  There could also be a small chance of encountering an unexploded ordnance (UXO) due to the area of Swansea being Bombed in the second world work as notes by Swansea Museum (2025).  The National Archives (1945) may need to be contacted for further information.Figure 10 Map of historical assets near the Tesco site. (Cadw, n d)

[bookmark: _Toc187429219]7 Working Ground Model 
Before a physical ground investigation of the site is started and further building works, Risk mitigation for potential hazards must be assessed. This is important to minimise the risk to the people working on site but also to the local population, buildings and  natural resources surrounding the site.   
 As noted in section 2 the site was used as a gas works and timber mill, this may have contaminated the soil and ground water, see section 4. Bearing this in mind controls may need to be put in place to stop surface and ground water effecting nearby water ways or nature sites. 
It is important to consider nearby Site of Special Scientific Interest especially when looking at water contamination due to the proximity to the Crymlyn Burrow. This should also be assessed when looking at risk to human health through ingestion of water, dust and contact with contaminated substances. Special consideration should be taken for the elderly and children. 
Before any work is to proceed safety precautions should be taken to alleviate any damage to building infrastructure as well as local services, Water, gas, electricity and Telecoms infrastructure as discussed in section 3.4 and 3.5. As stated in section 5 there could be a risk of UXO. Radon gas levels should also be looked at due to there links to cancer, as noted by  RPW Radon Wales (n d). Specialised Surveys may need to be done to deem the site safe, or if further measure would need to be put in place.  
A list below gives references to regulations British standards, guidelines and links to utility services mentioned in the above text.  
[bookmark: _Toc187429220]7.1 Safety Considerations 
· British Standards Institution (2025)  BS 5930:2015 - Code of practice for ground investigations. 
· British Standards Institution (2025)  BS 10175:2011+A2:2017 Investigation of potentially contaminated sites
· British Standards Institution (2025)   BS EN 1997-2 for bore hole drilling. 
· British Standards Institution (2025) BS 8576 for the presences of gases. 
· Natural Resources Wales (n d) -for guidance on green infrastructure assessments and permits.  
· Swansea University, (2018) Crymlyn-Burrows-SSSI-Management-Plan-2018-2023 – for information on the site. 
· British Standards Institution (2025)  BS 8680:2020 - For water quality standards.
· National Grid (n d) – For Electricity line above and underground
· West Wales Utilities (n d) – For gas Lines
· Welsh Water (n d) – For water mains
· BT Openreach (n d)  - For Telecoms lines 
· The National Archives (1945) The National Archives Bomb census survey 1940 – 1945 (1945) – for information on UXO.
· RPW Radon Wales (2025) – for information on radon 
[bookmark: _Toc187429221]8 Foundations  
Chudley and Greeno, (2014 p. 245)
Foundations ~ the function of any foundation to safely sustain and transmit to the ground on which it rests combined dead, imposed and wind loads in such a manner as to cause any settlement or other movement which would impair the stability or cause damage to any part of the building  
As this is a preliminary study all that can be given is a recommendation on the information given. It is to be assumed that a five-story hotel will be build on the site. Therefore, the foundations must be able to support this. For this reason the only option will be piled foundations of which there are a variety of different types to choose from. Chudley and Greeno (2014) note that there are four main types of foundations, End bearing, Friction or Floating, Replacement and Displacement Piles. Considering it is likely that the piles will need to be of high loadbearing capacity due to the size and weight of the building as well as vibration from percussion type piles due close proximity to other buildings.  Chudley and Greeno (2014) state.
Replacement Piles ~ these are often called bored piles since the removal of the spoil to form the hole for the pile is always carried out by a boring technique. They are used primarily in cohesive subsoils for the formation of friction piles and when forming pile foundations close to existing buildings where the allowable amount of noise and/or vibration is limited.
If we look at the types of Replacement pile types available the best option would be a Large Diameter Rotary Bored Pile. Its high weight bearing capacity and ability to be put in insitu as noted by (Chudley and Greeno 2014 p,168, 172).  
Figure 21 Drawing of a Large Diameter Rotary Bored Pile Jetse Martin 2024

[bookmark: _Toc187429222]8.1 Pile caps 
Pile caps my also be used in the construction of the foundations to aid the load bearing capacity of the piles. It also aids levelling of the top of the pile itself if not driven perfectly vertical. It is more economical to use piles in groups or clusters linked together with a reinforced concrete cap. The pile caps can also be linked together with reinforced concrete ground beams (Chudley and Greeno 2014 p,286).

Figure 12 Drawing of a pile cap Jetse Martin (2025)











[bookmark: _Toc187429223]9 Summary 
For a successful geotechnical investigation to be completed the main factors to consider are. 
Ground Contamination Assessments due to the history of the site there is a higher risk of there being contaminates in the soil, these need to be analysed and risk assessed to make sure they will not leak out into the local water systems and will impact the erode the foundations. 
Subsidence Risk Evaluation From the previous borehole logs data there is a chance of subsidence occurring. After new boreholes have been dug and the soil strata has been established in detail and examined a risk analysis needs to undertake to mitigate the likely hood of subsidence. 



Archaeological Survey There may be a need to work with local authorises to evaluate impact on nearby listed buildings, and historical workings on the site itself as well as a UXO survey may need to be undertaken. 

Impact to SSSI Due to the site being near the Crymlyn Burrows a nature mash land, risk assessments must be taken to ensure this will not be impacted by any work undertaken on the site, for example to wildlife or natural fauna and flora. 

Hydrological Study The soil type on the site and high ground water levels needs to be taken into considerations, drainage from the site when work is undergoing and after completion need to analyse. Erosions is also a important factor to consider.

Infrastructure Impact Analysis Comprehensive plans needs to be made to make sure that the existing infrastructure can cope with the extra traffic including access for construction vehicles onto the site.  And assessment of capabilities of the local utilities and traffic management systems should also be undertaken to mitigating disruptions during construction.
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