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[bookmark: _Toc155646966]Introduction
This repot will be a preliminary site study, which will inform the full site investigation as part of a feasibility study of the new campus development on the former Prince of Wales Dock for UWTSD (figure1). In the preliminary study, archive records of the selected site and the surrounding areas will be used to give the historical background of the area showing the past uses and industries. 
[image: A map of a city

Description automatically generated]Full recommendations for the potential contents of a detailed site investigation, will be given following the historical site investigation. The contractor will be advised on significant findings from the historical investigation, stating where the biggest risks lie. The investigation will include considerations to the environmental and social effects of the project. 
(UWTSD Allan Nantel, 2023)
[bookmark: _Toc155646986]Figure 1 site marked E9 in blue (UWTSD Allan Nantel, 2023) (Griffiths, 2023)
[bookmark: _Toc155646967]Site details
[image: A dirt road with grass and trees

Description automatically generated][image: A white picket fence with a field of grass and buildings in the background

Description automatically generated]The site is located on the former Prince of Wales dock in the SA1 area of Swansea, the exact location is marked in Figure 1. The site borders Swansea docks to the south and the Prince of Wales docks to the North. Currently to the East and West boundaries there is derelict scrub land with the potential for further development. Currently the land is fenced off and has been left to slightly over grow with a type 1 stone surface and old tarmac roadways left from the sites former use. please see figures 2 and   3.[bookmark: _Toc155646987]Figure 2 Site of proposed Campus expansion (Griffiths, 2023)
[bookmark: _Toc155646988]Figure 3 Site of proposed Campus expansion (Griffiths, 2023)


The proposed use of the site is for UWTSD to build a three storey, steel framed building to be used as a Universal learning/lecture hall building with the capacity for and estimated ten lecture rooms with a capacity for around thirty students and four lecture rooms with a capacity for one hundred students. 
[bookmark: _Toc155646968]Access 
Access to the Site is good. The site can be accessed from multiple ways with minimal disruption to the public. The main access will be from Fabian’s way then via Langdon Rd and then on to a purpose-built road to the site, shown in Figure 4. An alternative access route would be via Roberts Road within Swansea Dock’s. The access through Swansea docks would have no impact upon the public and would be useful for getting large plant machinery etc onto site easily. This route is also shown in Figure 4. Access from within Swansea Docks could benefit the project as larger items required for the construction of the building could be brought to site via ship. This would also reduce the impact to the wider area by reducing the number of vehicles traveling to site. 

[bookmark: _Toc155646989][image: A aerial view of a city

Description automatically generated]Figure 4 Access points to site. Red lines show different access points (Google, 2023)

[bookmark: _Toc155646969]Historical Appraisal 
The site chosen for the Universities new Lecture/Learning Hall is a former part of Swansea Dock’s. Swansea docks was a major port from the start of the 18th century. This was due to massive expansion in the coal mining and Copper industries. The high-quality anthracite that was available at the time led to the introduction of copper smelting and tinplate manufacture. In 1881 the Prince of Wales dock was opened due to the increased growth of production. The Prince of Wales dock was then expanded in 1898 to its present size. 
Enormous quantities of raw materials passed trough Swansea Docks throughout the 18th, 19th and 20th centuries, coal exports reached two million tonnes per annum, also the amount of Tinplate increased from six thousand tonnes per annum in 1875 to around 250,000 tonnes per annum in 1895 whilst the amount of copper produced at this time fell sharply. 
In 1909 construction work was completed on the Kings Dock situated to the south side of the Prince of Wales Dock. With Kings Dock in operation coal exports reached 5.5 million tons per annum in 1913. 
(Rogerson, 2023)
From photographs (Figure5) loading and unloading cranes were situated on the dock edge of the Universities chosen site. Given the history of Swansea Dock’s and the sites location within the dock’s it is highly likely that Raw materials were loaded and unloaded on and off ships. It is extremely likely that Raw materials such as Coal, Copper, ore etc were stored on the site prior to loading on to or off ships. It can be seen from the photographs with a caption stating that ships were broken close to this site, with the possibility of scrap and hazardous material being stored on the site ready for disposal. (Figure 6)
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[bookmark: _Toc155646990]Figure 5 Photograph of the cranes on the key Prince of Wales Dock's. Top right of Photograph. (Swanseadocks.co.uk, 2023)
[image: A aerial view of a port

Description automatically generated]
[bookmark: _Toc155646991]Figure 6 Prince of Wales Dock ships being broken near to the University site. (Swanseadocks.co.uk, 2023)
[bookmark: _Toc155646970]Geological Appraisal 
Currently the superficial strata consist of gravel base with areas of tarmacadam left from the sites previous use and is slightly overgrown with bushes and grass, please see figures 2 and 3. 
The area in which the site is situated was once a part of Fabian’s Bay, this was a natural tidal basin. (Rogerson, 2023)
The map below shows locations around the Prince of Wales Docks where boreholes were drilled. Boreholes 6 and 7 are the closest to the Universities site. 
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[bookmark: _Toc155646992]Figure 7 Map of Borehole locations (British Geographical Survey) (British Geographical Survey)
The table’s below show the make-up of the ground at the locations of boreholes 6 and 7 to a depth of twenty-seven feet (8.23 metres) for borehole 6 a depth of thirty feet (9.1 metres) for bore hole 7.
[bookmark: _Toc155642961]Table 1 Borehole 6 (British Geographical Survey)
	Description 
	Depth (Feet)

	 Clay 
	4

	Peat
	9

	Blue Clay  
	17

	Clay & Sand with Stones 
	27





 
	[bookmark: _Toc155642962]Description 
	Depth (Feet)

	Clay 
	7.5

	Sand & Gravel
	9

	Gravel
	12

	Sand & Gravel
	14

	Clay & Sand with Stones 
	24

	Corse Sand with Stones 
	30

	
	

	
	


Table 2 Borehole 7 (British Geographical Survey)








The age of the borehole logs is unknown and there is limited information due to the shallow depth of the boreholes. The information that it does show that the makeup of the strata at borehole 6 is quite stable due to various depths of clay. The strata at borehole 7 is less stable due to the coarser aggregates found like sand and gravel. (British Geographical Survey)





A Borehole log from a near by site at Paxton Street, Swansea shows the potential for made ground to be found at the university site due to the previous use as a dock. With in the first 4m of the borehole log at Paxton Street there are five different layers of made ground. 
· The surface layer consisted of Ash to a depth of 0.5m. 
· Second layer was made ground consisting of a grey sand with a thickness of 1m. 
· Third layer was made ground consisting of grey sand with layers of sandy clay with a thickness of 1.05m.
·  Fourth layer is made ground consisting of a red-brown clay with brick shale with a thickness 0.95m.
·  Fifth layer is made ground consisting of dense bricks, ashes, sand, and clay with a thickness of 1.45m. 
There is potential for the underlying strata to be contaminated due to the materials used to make up the ground and the passed use of the site. This should be considered before construction commences as this could vastly increase the cost of construction. (Geology Science, 2023)
The made ground consists of varying amounts of the following at varying depths.
· Brick
· Concrete fragments 
· Tile
· Timber
· Slag metal
· Plastic
(The Glamorgan-Gwent Archaeological Trust Ltd, 2011)

As the depth of the borehole increases below the made ground, it shows that the ground is made up of a very dense sandy gravel with traces of sandy clay and then a very dense brown sand with some gravel, to a depth of 8m. As the borehole depth increases Boulder clay and gravel is found to a depth of 18.6m. Following on from the Boulder clay and gravel, Mud stone is found to the final depth of 22m. (British Geological Survey , NY )
From the findings of the Borehole log there may be a potential for subsidence. Subsidence may occur due to the coarse aggregates such as the sandy gravel that is not a self-supporting stratum and can also be made unstable due to considerable amounts of ground water. Boulder clay is prone to shrinkage and is malleable this could also have the potential for subsidence. (M.R Hall, 2012). Mudstone could also cause a subsidence issue due to its ability to absorb water, this could make it unstable under load (Geology Science, 2023).
[bookmark: _Toc155646971]Environmental Factors 
Development of this site could potentially have risks to the environment, due to the site’s historical uses and its proximity to the water. Once construction starts, there is a risk of any harmful substances that lying with in the ground being disturbed and leaching into water courses or being released into the atmosphere. Extra precautions must be taken to prevent the release of harmful substances as they could have a detrimental effect on wildlife, marine life, and the public. 
The past uses of this site have the potential for remnants of coal, ore, former railways tracks and ship breaking to be left behind and buried under the surface of the site. Should these remnants remain buried at the site, they will need to be exposed and then removed from site to specialist waste transfer stations, care must be taken to avoid any contamination to water course wildlife and the public. These costs will need to be factored into any costings before construction starts. 
[bookmark: _Toc155646972]Public 
Disruption to the public must also be considered for this project. Access and egress to this site should be assessed, so that minimal disruption is caused to residents near to the site.
 Larger items that need to be brought to site, should be done during the night to limit disruption to the road networks, prior notice should also be given to residents before any night work is undertaken. 
Start and finish times for construction work must be considerate to residents near the site.
Road networks linking to the site must be able to cope with the increased traffic during construction and once the building has been completed. 

[bookmark: _Toc155646973]Flooding
There is a potential for flooding on this site. The risk is most likely to be from rising sea levels. The map below shows the potential flood risk from sea level rise on the university site and the surrounding areas. The green areas show where flooding from sea level rise may occur. 

[image: A screenshot of a map

Description automatically generated][bookmark: _Toc155646993]Figure 8 flooding map (Natural Resorses wales , 2020)

Searches show that there is no SSSI (Site of Special Scientific Interest) in place on the site selected for the University development E9 (Figure 1).


[bookmark: _Toc155646974]Archaeology
Prince of Wales Dock was opened in 1881. The are in which the Dock is build was formally know as Fabians Bay. Fabian’s bay was a mud flat that was a key area for industries. During the 19th Century, Swansea saw a huge increase in production of copper, tin plate and coal all of which passed through the Prince of Wales Dock. 
The Prince of Wales Dock had railway lines running alongside of it. The Railway lines were used to bring coal to the docks to be exported. 
During World War Two the docks were almost untouched from German bombing raids unlike the centre of Swansea that was destroyed. There is a potential for unexploded munitions to be discovered within the area of Swansea Docks. 




[bookmark: _Toc155646975]Conceptual Ground Model
From the archival desk study, there are many risk factors to consider before field trials and construction can start. 
[bookmark: _Toc155646976]Underground services. 
Under ground services must be identified before breaking ground. Under ground services that maybe found are.
· Electricity 
· Gas 
· Water 
· Telecommunications
· Storm drainage 
· Foul Drainage 
· Oil pipelines
Underground service drawings may be available from the landowner to aid in the location of any underground services.
Utility companies can be contacted before any ground is broken for plans with locations of underground services. 
Services maybe identified by any scarring to the road surfaces or footpaths leading to the site, meter boxes and access covers on or near to the site.
CAT Scanning must take place before constructions starts to aid in locating services.

[bookmark: _Toc155646977]Below surface contamination
Due to the site’s age and previous use as a dock there is the possibility for the ground to be contaminated with the remnants of coal, ore, railway tracks and ship breaking. From these activities there may also be substances the have drained into the ground such as fuel, oil, and tar. 
Ground samples should be taken over the site to rule out any contaminated ground. Should contaminated ground be found, the council and environment agency will decide how the ground will be delt with. (British Govenment , 2023).
[bookmark: _Toc155646978]Unexploded ordnance
There is a risk of unexploded ordnance being in the ground on the site. During World War two Swansea was heavily bombed. Although Swansea docks escaped much of the bombing there is still a risk the Unexploded ordnance may be within the ground on the site. Unexploded ordnance risk assessments are required under CDM regulations 2015. (Defence Infrastucture Organisation , 2016).

[bookmark: _Toc155646979]Site Summary 
The recommendations of this desktop study state that the following areas have the greatest significance. 
[bookmark: _Toc155646980]The underlying strata
The underlying strata should be considered as there is a high chance of the site to have made ground below the surface. Borehole logs from other sites close to the University development site show that the underlying strata is made up of Sand, gravel, clay, boulder clay and mudstone. 
Extensive borehole testing should be undertaken to gain and accurate understanding of the underlying strata.
[bookmark: _Toc155646981]Environmental factors
Care should be taken to not endanger the environment during further investigation and the construction on this site. The sites proximity of the water gives a substantial risk of contamination, procedures should be put in place to prevent any contamination. 
Access and egress to the site should be considered and start and finish times to prevent any disruption to the public and residents. 
[bookmark: _Toc155646982]Underground services and UXO
Locating and detecting any of the underground services stated previously in this report must be done before further investigation can commence. Contact should be made with the landowner and relevant utilities companies to aid in the locations of any services via plans and CAT Scanning must be undertaken to help locate services.
There is potential for unexploded ordnance (UXO) on this site. Contact should be made with the Defence Infrastructure Organisation for further assistance before further investigation is undertaken.

 

[bookmark: _Toc155646983]Foundations
I have chosen friction piles for the foundation of the University Campus development. I have chosen this method of foundation, as in past borehole logs near to the site there is no stable bedrock below the surface. With the lack of stable bedrock and the chances of made-up ground being high, this method will allow the pile to transmit its load on to the surrounding Strata. This method will also lower the bulb of pressure transmitted on to the site. This method will allow for further development on this site in the future with a lower risk of settlement. 
Friction piles are bored out into the ground and then filled with reinforcing steel and then concrete from bottom to the top using a Tremie Pipe. Once poured the piles will be capped and connected via reinforced concrete beams. 
Using the friction pile method is more suited to built up areas due to lower noise and less ground vibration that can cause damage to other buildings. 
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