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Introduction 

This preliminary study investigates the proposed development site of the next stage 

of University of Wales Trinity St Davids (UWTSD) campus development. This desk 

study aims to plan the scope of the site ground investigation by analysing the site 

location, the history, past and present uses, as well as the geological, environmental, 

and archaeological aspects that may cause detriment to the proposed planned 

development and to determine what foundation type would be suitable to support a 

substantial sized building on the underlying strata.  

Site Details   

The proposed site is centred on OS grid 

ref SS 67215 92800, it sits South of the 

Prince of Wales Dock and, the area has 

undergone considerable redevelopment 

from its time used as a dockland and port 

and has now become an urban district 

within the City Centre, known as ‘SA1’, 

housing national businesses, a private 

hospital, hotel, university, and 

residential homes.  

Site Location  

Bordered by the communities of St Thomas and Port Tenant, the site is situated 

parallel to Fabian Way, a major transport link for the City of Swansea. The Prince of 

Wales Dock lies East of the mouth of the river Tawe, in Swansea Bay, opening into the 

Bristol Channel. 

Walkover Survey 

A walkover survey conducted on 7th December 2023 shows that the site is currently 

inaccessible, the area was photographed from the East perimeter. The perimeter is 

fenced off and the access and security are managed by the Associated British Ports. 

Some regeneration has occurred on the North perimeter by way of a new highway and 

a tree lined paved public pathway.  

Figure 1 - Ordnance Survey Map with approximate development 
location edged Red (OSMaps.com, 2023) 
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Figure 2, taken on the walkover survey shows that there are no existing structures or 

buildings in situ, the site is slightly elevated with uneven, overgrown ground. Figure 3, 

dated 2012, shows remnants of rubble remain on site, which may not have been 

cleared in recent years. There is no indication on site of overhanging or underlying 

utilities. 

Present Land Use  

There is currently no known usage of the development land. The land to the south 

appears occupied with warehouses and a building contractors’ yard.  

Historical Appraisal 

Swansea dockland, once a bustling 

maritime hub, thrived in its prime with a 

vibrant shipping industry. Dating back 

to the 19th century, it facilitated the 

export of coal and other industrial 

materials. Sites throughout the 

docklands were previously owned by 

Associated British Ports, Great 

Western Railway, and Swansea 

Council. (Youle, 2018) 

Prince of Wales Dock 

The Prince of Wales Dock opened in 1881 (B.A.Malaws, 2013) and was used as a 

coal exporting port. Historical maps show the site in question over the late 19th and 

20th Century; Figure 4 shows the location of the site in 1898. Labelled structures show 

that there were once Copper works and a Rolling Mill located directly on the site.  

Figure 4 - Map of the Prince of Wales Dock dated 1898. (Swansea 
Dock, n.d.) 

Figure 2 - East perimeter photographed on walkover survey. 
Figure 3 - Google Maps image dated 2012 of East perimeter. 

(GoogleMaps.com, 2023) 
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Dockland Railways 

Figure 5 shows the addition of Kings dock in 1948, as well as the expansion of the 

railway lines on the Southwest perimeter of the Prince of Wales docks. The 

development site was covered in multiple railway lines.  

These railway lines were prominent in the transport of Anthracite, Copper, Zinc and 

Iron from the South Wales Valleys to Swansea docklands, to be shipped across the 

world. (Rogerson, n.d.) The railway lines continued to access the dock until the 1970’s. 

(Figure 6) 

 

Swansea dockland and WW2 

Being a major British port, Swansea experienced a three-day long air raid by the 

German Luftwaffe, leading to significant damage, including at the docks. (Island Farm 

Wales, n.d.) 

During the air raids on Swansea docks, many high explosive bombs were dropped, 

and the possibility of unexploded ordnance buried in Swansea dockland could be 

considered.  

 

Figure 5 - Map of Swansea Docklands dated 1948. (Swansea 
Dock, n.d.) 

Figure 6 - Map of Swansea Dockland dated 1969. (Swansea 
Dock, n.d.) 
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Geological Appraisal  

Coal Mining 

Coal Mining was a thriving industry throughout South Wales during the 19th and early 

20th centuries and Swansea docks played a crucial role in the transportation and 

exporting of coal.  

In a Coal Authority Mining Report dated 18th March 2012 (see Appendix 1) for the 

nearby location of Kings Road, the Coal Authority states that ‘The authority is not 

aware of any evidence of damage arising due to geological faults or other lines of 

weakness that have been affected by coal mining.’  

A search using the Coal Authority interactive map viewer shows that the development 

site is within a coal mining reported area (Figure 7), however the site does not sit in 

an area of developmental risk. (Figure 8) 

Bedrock Geology 

Research using the British Geological Survey 

Geology Viewer shows that the underlying 

bedrock is made up of Mudstone, Sandstone 

and Siltstone and quotes that the sedimentary 

bedrock formed between 318 and 309.5 

million years ago during the Carboniferous 

period. The superficial deposits on site are 

made up of sand and gravel. (British 

Geological Survey, n.d.) 

Figure 7 – Map showing Coal Mining Reported Area (The 
Coal Authority, n.d.) 

Figure 8 – Map Showing areas of developmental risk hatched 
in Black and site location marked Red. (The Coal Authority, 

n.d.). 

Figure 9 - Extract map from BGS Geology viewer 
showing the mix of bedrock underlying the site. (British 

Geological Survey, n.d.) 
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Bore hole log report. 

A bore hole log obtained from BGS, Reference SS89SE296 (see Appendix 2), was 

recorded directly on the site, with coordinates E267128, N192827.  

The log shows records of 14 test bores, bored to a depth of up to 36feet. This is a 

shallow test log and further deeper test boring comes highly recommended.  

There are layers of ‘good hard clays’ at a depth of 27ft and ‘Blue’ clay at a depth of 

20ft.  

Bore 3 shows ‘Hard sandy clay with stones’ at depth of 38ft.  

Bore 5 shows records of clay and sand at depths of 17.5 ft and 23.5ft.  

To obtain a better understanding of the deeper stratification, a bore hole log from 

nearby Paxton Street is available (see Appendix 3); this log shows that the ground, 

down to a depth of 7.95 meters, consists of dense sandy layers, with some gravel and 

traces of sand clay.  

From 7.97meters to 18.60meters, the strata is described as stiff grey gravelly bounder 

clay. Boring continues further to 22m, the stratum at this depth is described by the 

driller as grey mudstone.  

 

Environmental Appraisal  

Potential Contamination  

With the past industrial activities of the dock, railway lines, Copper works, and Tinplate 

rolling mill, the potential for land contamination is high. Improper landfill and waste 

disposal and contaminants like heavy metals, chemicals and oil residue may persists 

in the soil.  

Risk of contamination are;- 

- Human Health Risk – Health risks to nearby residents through pollutants in soil 

and water.  

- Water contamination – contaminants can leach into groundwater, surface water 

or nearby water bodies, causing pollution and impacting aquatic ecosystems. 
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- Soil degradation – contaminants can harm soil quality, affecting the fertility and 

ability to support plant life.  

- Ecological impact – contaminants may harm local flora and fauna, disrupting 

ecosystems and potentially leading to the decline or extinction of certain 

species.  

Environmental Impact of construction 

Construction is among the leading industries contributing the largest carbon footprint. 

(Banu Sizirici, 2021) Construction activities can contribute to carbon dioxide (CO2) 

emissions through various processes. The burning of fuels for the energy consumption 

required of operating machinery, transporting materials and on-site activities released 

CO2 into the atmosphere. Encouraging Conscious Construction practices would 

reduce the carbon footprint of the project.  

Potential Ecological Damage 

Excessive noise, particularly over a long period of time could become a nuisance to 

neighbouring residential homes on Langdon Road, north of the Prince of Wales dock. 

Noise pollution from the site could be caused by heavy machinery, vehicles, and loud 

voices.  

Traffic to the site during construction may also impact the widespread area; The sites 

surrounding areas of St Thomas, Port Tenant, Jersey Marine, Fabian Way and the City 

Centre are densely occupied. Whilst the surrounding infrastructure is well equipped, 

additional traffic during peak times may have an effect on the immediate surrounding 

areas. Care must be taken when considering transport routes.  

Vibrations caused from heavy machinery may also impact neighbouring properties; 

transmitted vibrations can become annoying for the local residents and could possibly 

affect surrounding structures. Damage to structures could possibly occur due to 

vibration induced settlement. (Svinkin, 2017) 

Construction dust is a nuisance, but it can also cause ill health. Silica and Wood dust 

can have a detrimental effect on human health, the main diseases caused by 

construction dust are lung cancer, silicosis, and asthma. (Health and Safety, n.d.). 

Care must be taken to reduce dust levels for the benefit of the construction workers 

and neighbouring residents.  
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Potential Flood Risk 

Prince of Wales Dock sits at the base of Kilvey Hill, a Sub Marilyn and is backed by 

Swansea Bay. The probability of rainwater flowing down the slopes of Kilvey Hill is 

likely.  

Research via Nations Resource Wales, using the flood risk map, indicates that the left-

hand side of the development site is at a high to medium risk of floods caused by 

surface waters and small watercourses. (Figure 9) 

  

 

 

 

 

 

 

Potential Subsidence 

Layers throughout the bore hole log show a mixture of clays and sandy gravels; 

Buildings constructed on clay soils are at risk of subsidence. Water tables can drop 

due to long dry spells, or water is sucked out of the soil by nearby trees. As the clay 

dries it contracts, pulling the foundations, and can result in a heave, where there is s 

sideways displacement of the land which causes structural damage to the building.  

Geographically, Swansea is not susceptible to long hot summers, however, this risk 

would need to be considered.  

Sites of Special Scientific Interest (SSSI) 

Crymlyn Burrows is situated approximately 2 miles away from the development site. It 

is a Site of Special Scientific Interest which is managed by Swansea University. It is 

an important location along the Swansea Bay, which holds special interest in native 

flora, fauna, and the geological features. SSSI’s are protected under the Wildlife and 

Countryside Act 1981. (The RYA, n.d.) 

 

Figure 10 – Flood risk map (National Resource 
Wales , n.d.) 
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Archaeology Appraisal  

Swansea is rich in archaeology and is home to the oldest human burial sites 

discovered in Western Europe. (Walker, 2023) Archaeological artefacts have been 

discovered near the development site in High Street, Castle Street and a Roman 

cooking pot was found in the alluvium along the edge of the North Dock. (Bowen, 

2011). The potential of uncovering post-medieval archaeological findings is possible. 

The nearby site of Morfa shopping area and the Swansea.com Stadium, lies on the 

historic Hafod-Morfa Copper Work, a major copper melting works which at the time, 

was the largest copper works in the world. (Black Mountains Archaeology, n.d.).  

In a bid to regenerate the Kilvey Hill and 

its surroundings, redevelopment of the 

area began, back fill was excavated, and 

the underlying historical site was 

uncovered. It was discovered that 

cavities, engine beds, pits had been 

underlying the site and had not been 

properly managed, simply filled and 

covered over.   Archaeology teams were 

brought in to locate, map and document the findings; this was a vast site, and 

uncovering and properly managing the archival discovery took several years, having 

a significant impact on the timescales of the redevelopment programme. (Nantel, 

2023)  

Site Investigation Recommendations 

Although previous dockland structures and railroad have been demolished, and the 

development site has been cleared and levelled, SA1 has been through many stages 

of regeneration, and surrounding site investigations have found remains of concrete 

and wooden post structures (Shobbrook, 2018). When also taking the nearby 

archaeological works at the Landore Copper works into consideration, it is possible 

that historical materials or structures may be present in the made ground in situ. It 

would be recommended for watching brief to occur during topsoil stripping, in line with 

BS7913:2013. (Chartered Institute for Archaeologists, 2014) 

Figure 11 – Ariel view of a the Hafod-Morfa site showing 
underlying open cavities. (Nantel, 2023) 
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It is recommended to control surface water flooding in accordance with BS EN 752 

and the Flood and Water Management Act 2012 (British Standard, n.d.). Upon further 

site investigations, soil permeability tests in line with BS 1377-5:1990 should be 

conducted to guide the designs of effective drainage systems as well as foundation 

design. (abg-geosynthetics.com, n.d.). 

Inspection via an Inspection Pit would be recommended to locate the presence of 

buried utilities, in line with the guidance of HGS47. (Nantel, 2023) 

Soil and groundwater sampling in accordance with the guidelines in BS 10175:2011 is 

recommended to investigate the potential of contaminated land on the site (Smith, 

2021). When the sites heavy historical industry use is considered, the land could be 

contaminated by the spreading or burial of waste, the importation of contaminated 

material or spilled chemicals, this waste would require special treatment, outlined in 

BS 10175 and BS 8576. (Nantel, 2023) 

Given the date of the Bore Hole Logs on the exact location of the site, it would be 

recommended for further investigations by way of updated boring tests to be carried 

out. It is established that there has been substantial activity on the site since 1880, by 

way of industrial locomotives, works, WW2 bombings and regeneration. Updated 

testing bore hole logs would indicate if any of these activities have had a detrimental 

effect on the proposed development site. Boring should be carried out in line with the 

guidance stipulated in BS 5930:2015. (The British Standard Institution, 2015) 

Summary - Foundation recommendation 

UWTSD intends to build a substantial building to house 10 lecture rooms and 4 lecture 

theatres, the size and weight of the building is going to have an impact on the choice 

of foundations; in this instance, piling foundations would be recommend for the scale 

of the building. Reinforcing the pile with Steel rebar will enhance the structural capacity 

of the pile, allowing it to hold a heavier load (Nantel, 2023) 

After analysing the data in the bore hole logs, the land on site is considered ‘made’ 

anthropogenic ground, with loose sands and clay; Friction piles would be 

recommended to mitigate the risks of subsidence that come with bearing on the dense 

layer of clay and loose sandy soil. Friction piles are also considered suitable when 

harder layers are too deep (Nantel, 2023).  
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By distributing the load to the surrounding soil along the length of the piles, friction 

piles help minimise any settlement issues in compressible soils like clay whilst offering 

adequate shear resistance. By transmitting the load along the length of the pile instead 

of the base, this in return, is reducing the ‘bulb of pressure’ (Nantel, 2023) 

Replacement piles would be suitable as we are working with loose grainy soils. It is 

recommended to cast reinforced concrete piles in situ in clusters. Continuous Flight 

Augured (CFA) piles would be recommended to minimise construction timescales and 

costs. Cast in place concrete piles may be constructed in supported or unsupported 

borings. BS 8004:2015. (geotechnicaldesign.info, n.d.) The loose subsoils would call 

for casing to support the boring walls to prevent the possibility of collapse.  

Clusters of piles would need to be ‘capped’ with pile caps; The pile caps ‘tie’ the bored 

piles together which helps to equally distribute the load of the building and keep the 

piles vertical. (Nantel, 2023).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 12 Hand drawn diagram of the recommended concrete foundation piles. 
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BGS ID: 370246 : BGS Reference: SS69SE345 

 



 

 

 

 



 

 

 

 



 

 

 


