A preliminary study on Swansea docklands for a university campus development project.

Introduction 
Nestled on the southern coast of Wales the Swansea docklands has a vast industrial history. To create a new build in the Swansea docklands we must first delve into this history to ensure that the substructure of this building will be adequate for its uses. In this preliminary study I will research the history of the docklands and highlight the issues that may arise in the construction of the building. In addition, I will provide my full recommendations for the potential contents of a detailed site investigation. I will further include my suggested foundation type for the building which I believe will be best suited for this project.

Site details 
The site is located on an area known as SA1 waterfront area which is East to Swansea city centre. North to the site is Kilvey hill which stands 190 meters above water level. The site sits in the Swansea docklands and for many years has been left empty except for a couple of industrial buildings. Swansea university intend to build a universal lecture/learning hall with 10 lecture rooms with a capacity of 30 and 4 lecture theatres with a capacity of 100. In order to develop this site, access may be an issue with only one main road leading to the site with student accommodations and public dwellings surrounding the road.

Image 1 – Location of planned development
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(Available at – Archeology of Wales, 2015) 

The history of the Swansea Docklands
It is suggested that Swansea was a Scandinavian trading port in the 9th and 10th century. The name Swansea is derived from the Scandinavian name ‘svein’ and ‘ey’ meaning an island/inlet. Ship building played an integral role in the development of the economy of the early town this is evident from a charge of 12d for each ship constructed from local timber in the towns chapter: (Archeology of Wales, 2015). In the 15th century many foreign traders visited the area especially wine merchants which were critical for the town’s growth. Trade goods such as fish from Iceland, iron from Chepstow pottery, from Bristol and wine and salt from France. Ships from Swansea travelled to areas such as Iceland exporting corn, coal, wool and lime: (Archeology of Wales, 2015). In 1573 Swansea had its own Customs House and in the latter part of the 16th century large amounts of coal were exported to France and the Channel Islands. As a result, new quays were rapidly constructed and level of ship building increased dramatically. 
it is suggested that the first river dock was constructed in 1737 and the first deep river water key in 1776. ( Hughes SR,2000, Copperopolis: landscapes of the early industrial period in Swansea RCAHMW) Between 1794 to 1796 the Swansea canal system was constructed which established Swansea as a centre for large scale industry making the transport for coal much easier. In the 18th and 19th centuries Swansea became firmly established as a major copper smelting centre due to the port’s easy access to coal supplies.
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Engraving depicting the East Dock Swansea. World History Archives. Available: alamy.com

In 1852 the Swansea docklands were officially opened serving as a vital hub for the export of coal from the nearby coal mines in south Wales. This era marked a significant industrial boom for the city, with the docks becoming a crucial centre for the export of coal across the globe. Swansea docklands reached their peak of activity around the 19th and early 20th centuries. The docks were handling large quantities of coal and also dealing with other key industries such as copper smelting and tinplate production. Swansea at one point in time produced and exported 1/3 of all the world copper this meant that the thriving trade in the docklands contributed greatly to Swansea’s economic prosperity. (Llafur online event - book launch – swansea copper: A global history 2022)
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The map above shows Swansea Harbour as it was in 1880, with the North Dock having been completed in 1852 and the South Dock in 1859. The ‘dock in progress’ on the other side of the river is the Prince of Wales Dock, which is being constructed on the site of Fabian’s Bay. This dock was completed in 1881 and extended in 1898.


Available at: http://www.swanseadocks.co.uk/docksnewsite/maps.html

In order to meet the demands of the growing industries in Swansea, new docks were built. The Prince of Wales dock was the first large dock to be opened in 1891 and was extended in 1898, followed by the Kings Dock in 1909 and the Queens Dock in 1920. A railway was constructed at the same time as the docks with the first being constructed in 1756 and a series of tramways also linked neighbouring communities with Swansea harbour.  Following the construction of the Prince of Wales Docks industrial activity within the docks increased rapidly resulting in the development of a railway turntable.
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View of the Kings Dock in the early 1900s. (Available: alamy.com)


Record levels of coal were exported from Swansea docks in 1913 using 32 hoists to transfer 5.5 million tones of coal to the ships. Following the decline of the coal industry the north dock was closed and the hoists were scrapped in subsequent years. (swanseasdocks.co.uk) 
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(Available at: Swansea and Port Talbot Docks history)

During World war 2 Swansea became an obvious and strategic target for Nazi Germany due to its ports and its docks with heavy industrialisation. They saw bombing Swansea as a way to lower Britain coal production and export and to demoralise the general British public. The docks weren’t as heavily bombed as the city centre which was flattened in places.

Following the demise of the coal industry “The six remaining coal hoists in the Prince of Wales Dock were scrapped in 1966” (Swansea and Port Talbot Docks history) and the area suffered a severe deindustrialisation and economic decline.
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Available at: Swansea and Port Talbot Docks History

Andrew Davies who was the first AM for Swansea was the Minister for Economic Development in 2002 and was keen to develop SA1. In 2004 the masterplan was published for the 98-acre site following some development.
It said: “Set around a new marina in the imposing Prince of Wales Dock, the area is set to become Wales’ premier waterfront development, acting as a magnet to new investment and jobs for Swansea and a catalyst for the regeneration of the city’s docklands.” (White) et al., 2018)
“We will set ambitious new standards for innovation and design and create a quality of waterfront environment that will make it a truly international destination.” (White) et al., 2018)


Geological and archeological appraisal 
This site is located on land rich with history, due to the site being located on the Swansea Docklands the potential for human contamination is very high. With old railways, factories and buildings being located near the potential build there could be a vast amount of materials or waste underground that could hold historical importance. The anthropogenic ground due to materials that were exported and imported in the docks could also have left hazardous residues underneath the ground. According to the British Geological Association ‘the contamination of land, migration of leachates and potential pollution of groundwater are problems in the former heavily industrialised areas’ and due consideration must be given. (Geology of the Swansea District: A brief explanation of the geological map sheet 247 Swansea)
Due to the copper smelting and mining that occurred in Swansea over its history, much of the ground could have been filled causing the ground to be unstable and unsuitable for the project. It is highly important when considering building on this site that we take into consideration that the ground is anthropogenic meaning that the materials underneath the ground have been placed without engineering control.
The site is situated adjacent to the protected area of Crymlyn bog which is designated a Ramsar site, SAC, National Nature Reserve and a site of special scientific interest. To develop on this site compliance will need to be demonstrated with policy ER 6 designated sites of ecological importance. Further to this a Habitat Regulations Assessment (HRA) will be required in order to assess the potential of the development. (Swansea local development plan 2010 to 2025).
The development area was once at the hightide mark of Fabians Way mud flats as seen on the 1843 parish of Swansea tithe map.
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(Available at: https://coflein.gov.uk/media/314/712/665374.pdf)

The development area comprises part of the mud flats of Fabian Way which is an important are for inter-tidal industries which is evident by the oyster beds (archwilio.org, 21/03/13). The geology of the area is likely to consist of alluvial silts and peat, increasing the potential for disturbing archaeological remains during groundwork. Research highlights that there are several distinct peat deposits across the entirety of Swansea Bay.

Borehole Data
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Through reading borehole data that has been taken in the area it is clear to see that the ground is made up of made ground. The most common element in the ground is clay. Building on clay could be very hazardous in this build due to its location. Clay reacts dangerously when sudden changes of water/moisture content occurs. Due to the site being in the Swansea docklands change of water levels occurs all the time causing the clay to shrink or expand. If the foundation isn’t chosen carefully shrinking and expanding in clay could further lead to damage and movement in the building. The borehole data suggests that the clay spans to the depth of around 18 meters meaning if the borehole data on the proposed site for the university build is the same, very deep foundation must be made.  

Flood Risk
Swansea is situated on the lower part of the Swansea Valley where the River Tawe meets the sea. The upper regions of the Swansea Valley is characterised by having steep sides which can generate flash floods in the River Tawe. The river Tawe enters the sea near the development site. During heavy rainfall there is a risk of water flowing down from  Klivey Hill and the  surrounding area which could  increase the water levels resulting in flooding which could cause instability to the ground. Flood risk should be considered in the development of the site and mitigation explored with Natural Resource Wales. The site is within the C2 Flood Zone as highlighted within the TAN 15 Development and Flood Risk which precludes it from being highly vulnerable development in line with national guidance. (Natural Resources wales). To meet the requirements of TAN 15 a site level survey should be conducted showing all water features within 200m of the site.

Community impacts
Community impact is another key area we must look upon when developing this site. This is why the selection of contractors is key. The noise pollution caused by this site will be inevitable, with the use of heavy machinery and constant work. Considerate contracting is required, keeping a low level of sound and light pollution. Due to the main entrance of the site being a single road, traffic could also be a big issue. To keep the local community happy traffic disruption must be kept to a minimum. This means that entry and egress of the site must be scheduled and done efficiently causing low levels of traffic and dust. The Fabian Way Corridor Transport Assessment should be utilised as the primary strategy document to govern and guide the development of transport infrastructure in order to support the development of this project. (Fabian Way Corridor transport assessment: Executive summary 2010)


Suggested foundation type
Due to my preliminary research of the site, I have come to a conclusion as to which foundation I believe is best suited for this building. One of the main factors to look upon when choosing a foundation is the scale of the building and the ground underneath it. Because of this I believe the best foundation type to suit this building is pile foundation. Made up ground can have very unpredictable soil conditions. Pile foundations penetrate through the unstable upper layers to reach more stable soil or bedrock. This ensures better load distribution and reduces the risk of settlement. Due to the scale of the building being very large with the total capacity of 700 people a high load baring foundation is needed. Driven piles are designed to carry heavy loads and can be spaced strategically to distribute the buildings weight effectively. This makes them an ideal foundation when it comes to supporting a large-scale building. Pile foundation also suit costal builds with high groundwater levels as well due to its effective water table management by extending through water-saturated upper levels to reach more stable strata. In addition, another benefit of using a pile foundation is its flexibility in design, adapting to varying soil conditions. The engineer could adjust the length and diameter of the piles to suit the characteristics of the soil. Pile foundation also offer a great resistance to erosion. Costal areas like Swansea docklands may experience erosion, impacting the stability of the ground. By providing a secure anchoring system pile foundation reduce the risk of foundation stability over time. Furthermore, pile foundations also offer long term durability when they are properly designed and installed. Their ability to resist settlement and adapt to changing in soil conditions help maintain the integrity of the foundation over the build’s lifespan. 
In conclusion the choice of a pile foundation type for this build is driven by its ability to provide stability, manage high groundwater levels, and adapt to the changing soil conditions that is usually found in the surrounding area. The comprehensive benefits of a pile foundations make them a preferred and reliable solution for ensuring the structural integrity and longevity for this building.

Conclusion
To conclude the proposed site is a great step forward for the further development of the university however before beginning the build it is very important to look at the land’s history and topography and further assess the environmental impact. It is clear after conducting this preliminary study that the Swansea docklands is a land rich of vibrant history and at one stage was heavily industrialised. This has implications for the development of the site as waste material such as glass, metal and slate could be found in the area which could cause harm to the workers and machinery on site. Due care and due diligence must be kept avoiding damage and therefore increased costs. Pile foundation is my suggested foundation type for the build as I believe it holds the most advantages for this location and build type. Furthermore, it is a durable foundation, meaning the building’s life expectancy will increase.



Bibliography 
Swansea and Port Talbot Docks history (no date) Swansea and Port Talbot Docks Website. Available at: http://www.swanseadocks.co.uk/docksnewsite/history.html (Accessed: 05 January 2024). 
Lambert, T. (2023) A history of Swansea, Local Histories. Available at: https://localhistories.org/a-history-of-swansea/#google_vignette (Accessed: 03 January 2024). 
(No date) Written scheme of investigation for an archaeological ... - coflein. Available at: https://coflein.gov.uk/media/255/947/665377.pdf (Accessed: 03 January 2024). 
(No date a) Canolfan Glandwr, prince of wales dock, Swansea - coflein. Available at: https://coflein.gov.uk/media/314/712/665374.pdf (Accessed: 04 January 2024). 
Site record (no date) Coflein. Available at: https://coflein.gov.uk/en/site/419501/archives/ (Accessed: 03 January 2024). 
(No date a) Coflein - the online catalogue of archaeological sites, historic ... Available at: https://coflein.gov.uk/ (Accessed: 05 January 2024). 
(21/03/2013) GGAT07217W. Available at: https://archwilio.org.uk/her/chi3/report/page.php?watprn=GGAT07217w&dbname=ggat&tbname=core&sessid=CHI3jzwl1dp&queryid=Q575789001704541822 (Accessed: 06 January 2024). 

Flood risk templates and other resources (2023) FEMA.gov. Available at: https://www.fema.gov/flood-maps/guidance-reports/guidelines-standards/flood-risk-templates-and-other-resources (Accessed: 07 January 2024). 
Fabian Way Innovation Corridor (2015) https://democracy.swansea.gov.uk/documents/s24487/Fabian%20Way%20SPG%20rev9a%20-%20reduced%20size.pdf. 
Flood risk management - ASCE Library (no date) file:///C:/Users/osian/Downloads/Local_Flood_Risk_Management_Strategy%20(2).pdf. Available at: https://ascelibrary.org/doi/pdf/10.1061/9780784478585 (Accessed: 07 January 2024). 
Royal Commission on the ancient and historical monuments of Wales (no date) Copperopolis: Landscapes of the early industrial period in Swansea (ebook), Siop CBHC - RCAHMW Shop. Available at: https://shop.rcahmw.gov.uk/products/copperopolis-landscapes-of-the-early-industrial-period-in-swansea-ebook (Accessed: 07 January 2024). 
Limited, A. (no date) Swansea Docks Hi-Res Stock Photography and images, Alamy. Available at: https://www.alamy.com/stock-photo/swansea-docks.html?sortBy=relevant (Accessed: 07 January 2024). 

Swansea and Port Talbot Docks history (no date a) Swansea and Port Talbot Docks Website. Available at: http://www.swanseadocks.co.uk/docksnewsite/wardamage.html (Accessed: 07 January 2024). 

Swansea and Port Talbot Docks history (no date a) Swansea and Port Talbot Docks Website. Available at: http://www.swanseadocks.co.uk/docksnewsite/coalshipping.html (Accessed: 07 January 2024). 
White), (Image: Adrian, Altitude), (Image: Image by and Unknown), (Image: Copyright (2018) The success and failure of rebuilding Swansea’s Docklands, Wales Online. Available at: https://www.walesonline.co.uk/news/wales-news/ambition-growth-crisis-success-failure-14226471 (Accessed: 07 January 2024). 
Written scheme of investigation for an archaeological ... - coflein (no date) WRITTEN SCHEME OF INVESTIGATION FOR AN ARCHAEOLOGICAL WATCHING BRIEF ON PLOT D7A, LANGDON ROAD, SWANSEA . Available at: https://coflein.gov.uk/media/255/947/665377.pdf (Accessed: 07 January 2024). 
Llafur online event - book launch – swansea copper: A global history (2022) Llafur. Available at: https://www.llafur.org/recordings/book-launch-swansea-copper-a-global-history/ (Accessed: 07 January 2024). 

(2010a) Fabian Way Corridor transport assessment: Executive summary. Available at: https://www.abertawe.gov.uk/media/2549/Fabian-Way-Transport-Assessment-Executive-Summary-Rev-A/pdf/Fabian_Way_Transport_Assessment_Executive_Summary_Rev_A.pdf?m=1629729534377 (Accessed: 07 January 2024). 

Natural Resources wales (no date a) Cyfoeth Naturiol Cymru - Dewis Iaith / Natural Resources Wales - Language Select. Available at: https://naturalresources.wales/?lang=en (Accessed: 07 January 2024). 
Geology of the Swansea District: A brief explanation of the geological map sheet 247 Swansea (no date) Geology of the Swansea district: a brief explanation. Sheet 247. Available at: https://webapps.bgs.ac.uk/memoirs/docs/B06123.html (Accessed: 07 January 2024). 

image6.png
D SHED WHARF




image7.png
o >





image8.png
o b by iy Frm 1300 | + 9.8 m 0.0
R [
H i
s v e .
oo s g T
#
B
S s B T e e





image9.png
PROTOSED NEwW coumTy A

Ssedse  AST 2

soulaea Eny

G supsTone
[y





image1.png




image2.png




image3.png
SWANSEA HARBOUR
1880.
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Coal Hoist on the North side of the Prince of Wales Dock. In the background can be seen
Lamberts Copper Works.





