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2.0 Executive Summary
UWTSD has proposed for a new building to be built on the adjacent carpark of their IQ university building. In order to establish the feasibility of the project, I have outlined the history and possible risks associated with the site. These include the industrial history of the site and possibility of unexploded ordinance and undiscovered outbuildings beneath the ground, flood risk, and the substrata at the site. From this the specialist contractors will be enabled to properly investigate the site with heavy emphasis on the key elements highlighted within this report.


3.0 Terms of Reference

	3.1 Port of Swansea Dock
		3.1.1 History and construction of the Prince of Wales Dock, King’s Dock and Queen’s Dock.
3.1.2 Redevelopment of the Prince of Wales Dock from industrial use to residential and commercial use.
	3.2 Possible Stratification of the proposed site
		3.2.1 Contamination risk of the site due to the heavy industrial use in the site’s history.
		3.2.2 Possibility of archaeological remains at the site,
		3.2.3 Alluvial deposits at the site and the suggested foundation type due to this.
	3.3 Risk of Flooding and permeability of soil type
	3.4 Disturbed soil sample

4.0 Main Body
3.1 	Due to an increase in industrial trade and export of copper, zinc, and iron, Swansea harbour was in dire need of expansion. The Swansea harbour trust commissioned the construction of the Prince of Wales Dock, the first on the east side of the river. The dock was opened on 18th October 1881 by the Prince and Princess of Wales at the time, Edward VII and Alexandra. After officially naming the dock, the Prince of Wales flooded the dock by pulling a lever which opened the sluices (People’s Collection Wales, n.d). Even though the docks were opened in 1881, construction still continued until 1882 when it was actually finished. An extension was put on to the Prince of Wales dock in 1898. 
3.1.1 	In 1905 a new dock was planned to cope with the growing demand for the manufacture and export of tinplate and thus the King’s dock was constructed. It was to be much larger than the Prince of Wales dock at 72 acres. Construction was completed in 1909, along with a long sea wall enclosing an additional body of water which later became Queen’s dock. King’s dock was the principal port in the port of Swansea. With the King’s dock in operation the exportation of coal, coke and fuel rapidly grew, reaching record levels of 5.5 million tonnes in 1913. Tinplate exports peaked in 1924 with 621,000 tonnes being shipped through the port, according to www.swanseadocks.co.uk, (n.d). However, the early twentieth century saw a change in industrial fuel resources from coal to oil with the UK’s first oil refinery being LLandarcy’s refinery in 1918. Five new oil jetties were built within the Queen’s dock to cope with the new oil tanker traffic through the port along with holding tanks for the oil. 8 million tonnes of oil per year were exported during the height of the trade in the 1950’s. The docks on the west side of the river Tawe became mostly obsolete due to the use of oil over coal and the new development on the west side were occupying the majority of the traffic. The North dock closed in 1930 and the South dock closed later in 1971. The Queen’s dock became redundant after the closure of the LLandarcy oil refinery in 1998 with the Prince of Wales dock being the heart of the SA1 redevelopment. Thus, leaving just the King’s dock to handle any remaining commercial traffic passing through the Port of Swansea. 
3.1.2 	The redevelopment of the Prince of Wales dock, or the SA1 redevelopment as it is also known, aims to be a residential and commercial mix. To date, there have been 22 projects completed, including UWTSD’s IQ and forum buildings, Altamar’s 158 residential apartments and Ellipse’s 55,000 square feet of grade A office space. The development is continuing today with UWTSD’s third site being built adjacent to the IQ building. The proposed site can be seen in figure 1, highlighted in red. The site is currently being utilised as a temporary car park whilst all site and ground checks are being made to assess the feasibility of the project. The site has no surrounding areas of conservational concern (according to Cadw and seen in figure 4) and therefore has no additional imposed obligations. 
3.2.1 	These dock areas were massively concerned with industrial use with many outbuildings and storage tanks being built along with the construction of railways to transport goods to and from the port. Due to its history of heavy industrial use including railways and oil exportation the site today has the possibilities of containing unidentified and potentially hazardous structures and items. Figures 2 and 3, taken in 1948, show that there are various buildings on and around the proposed site including a set of tinplate sheds and a hydraulic power station. These pose an increased risk for potential contamination to the ground below and during excavation due to their unidentified location and lack of recorded history. Subsequently, I strongly suggest a detailed site investigation take place to assess the risk of contamination and to analyse the risk to public health and the environmental impact. The Contaminated Land Statutory Guidance of 2012 outlines the rules on site contamination to minimise the impact it has and sets out legal framework for dealing with contaminated land. Firstly, we must establish which areas or sites count as “contaminated land”. Under part 2A of the Environmental Protection Act 1990, “contaminated land” is a “regime which is in, on or under the land and which has the potential to cause significant harm to a relevant receptor, or to cause significant pollution of controlled waters”. Contaminant can be either a substance, pollutant, or associated terms which in effect, mean the same thing.  BS 10175, set out by the UK Government, also provides recommendations and guidance for contaminated land.
3.2.2 	There is also the possibility of archaeological remains to be found, as was in the case of the HS2 development. 425 bodies were excavated, including 40 or so beheaded bodies, from the late roman period. Over 100 archaeological sites have been found due to the HS2 railway excavations.  When a body is found during site investigation or at any point of construction, then everything must be stopped for investigations to be completed. Under the Planning Policy Wales Chapter 6: The Historic Environment, it notes that local planning authorities may develop planning guidance to respond to local circumstances where remains have been found. They also identify other areas where remains are significantly likely to be and will be damaged or disturbed if development takes place (UNESCO World Heritage Centre, 2019)
3.2.3	 The site investigation will help determine the stratification and engineering properties of the underlying geology. An exploratory bore hole will allow for a visual examination and take soil samples for testing. Each site is different and therefore the final design, costing and construction method will heavily rely on the ground investigation. A borehole sample taken from Paxton Street, Swansea and drilled -12.82 OD and showed that the majority of the top surface was “made ground” composing of ash, sand, clay, and brick. Made ground refers to anthropogenic ground in which material has been placed without engineering control and made by man either through crushing or industrial processes. Made ground can pose structural problems if built upon, and also contamination risks. Made ground has an endless list of what is contained, and this can include asbestos or unexploded ordnance. Therefore, thorough investigations should be undertaken to ascertain the exact materials underneath and the possible risks each material carries. As Paxton Street is not too far from our proposed site, and is more likely to contain made ground with a higher probability of hazards due to the industrial use the site has been used for, then site investigations will be of utmost importance to find potential issues and remediation plans can be put in place (Emily, 2021).
Ground investigations roughly >1 km away from our proposed site show that the ground composes of made ground (brick, rubble, clay and wood), alluvium (roughly 2m density), dense clay-bound sand and gravel with bedrock laying below this. Alluvium is the general term to describe clay, silt, sand and/or gravel that is deposited as a result of a body of running water such as a river or stream. Alluvium generally has a high porosity but also have a low bearing capacity. (RPS Group, 2021)
The presence of alluvial deposits mean that strip or pad foundations are unsuitable due to the need for significant excavations. Therefore, raft or deep pile foundations would be most suitable due to the ground type and poor conditions of it. Deep pile foundations enable heavy commercial buildings to transfer heavy loads from the building itself to the ground below (often bedrock). However, these types of foundations are susceptible to lateral spread or differential settlement, which could have the potential to happen with the made ground underneath our potential site. A raft foundation is a reinforced concrete slab under the building, it gives the effect of “floating” on the ground. This type of foundation spreads the load over a larger surface area than other types of foundations, lowering the pressure on the ground beneath it. Less pressure on the ground means that it is more stable and less likely to shift, however, if it does shift the foundation can accommodate this whilst maintaining structural integrity. I would recommend a raft foundation system for the Innovation Matrix building because of the type of sub-soil (made ground and alluvium) and the size of the structure. 
3.3 	Another concern for the potential site is the risk of flooding. The site lies on a high-risk area for flooding from the sea and is considerably close to areas of high risk of flooding from the river Tawe. Due to this, I would also recommend a flood report to completely assess the sites suitability and thus the design can be adapted to accommodate this. For example, additional drainage can be incorporated or raising ground level as much as possible (according to advice given from the Environment Agency, 2022). The site is not at risk for surface water or small watercourse flooding. On the other hand it is wise to measure the water conditions of the site through the use of a piezometer which gives accurate readings of water surface levels by inserting a tube into the ground then inserting an electrical probe inside the tube. An indication is given when the probe touches the water. The permeability of the soil type will also affect the water levels in the ground, for example, clean gravels are much more permeable compared to clay. Other factors affecting the ecoefficiency of permeability include pore size, grain size, and viscosity of the fluid.
3.4	An undisturbed soil sample should be taken, which means, “a sample where some precautions have been taken to minimise disturbance or remoulding”. This class of sampling is usually achieved with tube samplers or rotary coring. The samples should be assessed at certain times such as immediately after taking the samples, often onsite, at the time of field testing, and lastly, during preparation of the sample in the laboratory. An undisturbed soil sample allows us to view the substrata as accurately as possible as it was in the ground without the effects of remoulding. Remoulded soil is where the soil has been modified or manipulated so that the samples shear strength or compressibility is inaccurate. Knowing what the substrata is can help avoid implications such as subsidence which can occur to clay when the water table drops or from prolonged dry spells. This can severely damage foundations and in turn affect the safety and stability of the building. 





5.0 Conclusion
In Conclusion, the proposed site is an exemplary opportunity for further redevelopment of previous industrial use to commercial, expanding on UWTSD’s current portfolio of campus buildings. Whilst there may be proposed issues as highlighted above, with further investigation these can be mitigated and any remediation to the design or construction methods can be made prior to the start of the development
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