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History of the docks
Early into the eighteenth century Swansea developed as a major port due to the speedy expansion in local coal and iron production. As well as the smelting of copper and tinplate manufacturing, there was a huge increase in the number of wharves along the Swansea docks.
The Swansea Harbour Trust was founded in 1791 to take on this responsibility as a result of the increasing levels of trade that were evident throughout the eighteenth century. This demonstrated the urgent need for more permanent harbour facilities. The Trust's first responsibility was to widen and deepen the harbour entrance in order to make room for the larger trading vessels of the day. Its mission statement was to "repair, enlarge and preserve the Harbour of Swansea." The Trust constructed the well-known stone lighthouse on Mumbles Head that is still visible today in 1794. Two stone breakwaters were also built by the Trust in 1809 to guard the entrance channel and create a small tidal harbour in the region known as Fabian's Bay.
The Swansea Canal, which connected Ystradgynlais and Swansea in 1798, was completed as a result of the ongoing increase in traffic between the port and the collieries and metallurgical industries of the Swansea Valley. This eighteen-mile waterway, along with the later Neath & Swansea Junction (Tennant) Canal, which was built to connect the Neath Canal at Aberdulais Basin and "Port Tennant" in Fabian's Bay, Swansea, opened in 1824, both made significant contributions to the growth of Swansea's maritime trade.
Due to the easy access to high-grade anthracite coal, which is necessary for the copper smelting process, the local copper industry, which had started with the commissioning of the Landore Copperworks in 1717, was thriving at this point. Swansea was home to seventeen of the eighteen copperworks in Great Britain at the height of their operations in the middle of the nineteenth century. The technical expertise and knowledge gained in this sector quickly extended to the processing of other non-ferrous metals, including lead, spelter, zinc, tin, nickel, silver, and even gold, making Swansea a recognised global leader in the production and processing of metallurgical materials.
The Swansea Harbour Trust decided that larger, more effective port facilities were required to handle the quickly increasing volume of trade. As a result, the Town Float, which would eventually be known as the North Dock, was built by rerouting the lower reach of the River Tawe into a new channel, or "cut," and creating an enclosed dock on the river bed's original course. Following the completion of this project in 1852, the Swansea Dock Company, a private enterprise, started building the South Dock, a second enclosed dock, on the foreshore to the west of the River Tawe. But when financial problems arose, the Swansea Dock Company was eventually acquired by the Swansea Harbour Trust, which finished the project in 1859.
In 1877, it was noted that "there is no other harbour in the Kingdom where such an amount of work is done on a given space as at Swansea." By 1870, the port was handling over 1.5 million tonnes annually. Due to this growth, additional port facilities were required, so in 1879 the Swansea Harbour Trust started building a new enclosed dock that covered the entirety of Fabian's Bay on the east side of the River Tawe. Once finished in 1881 and expanded to its current size in 1898, the area was known as the Prince of Wales Dock.
Swansea prospered as a port despite a sharp decline in the local copper trade towards the end of the nineteenth century, with coal exports alone reaching over 2 million tonnes annually. Additionally, tinplate exports had grown, going from 6,000 tonnes in 1875 to over 250,000 tonnes in 1895, to rank among Swansea's principal industries. When more port expansion was needed, work on Kings Dock, a larger dock on the seaward side of the Prince of Wales Dock, began in 1905. Together with the lengthy sea wall that surrounded a second body of water, this work was finished in 1909 and was subsequently dubbed Queens Dock upon its official opening in 1920.
The west side of the river's docks became largely obsolete as a result of the construction of a new dock system on the east bank of the River Tawe and the gradual decline in coal exports brought about by the growing use of oil. The South Dock closed in 1971, only to be completely revitalised in later years as Swansea's prestigious Maritime Quarter. The North Dock closed in 1930, though the North Dock Basin remained open until 1969. Naturally, the Prince of Wales Dock is now the focal point of the recently announced SA1 redevelopment plan, while the Queens Dock has been essentially rendered obsolete with the closure of the BP Chemicals facility at Baglan Bay as well as the Llandarcy Oil Refinery. Therefore, the Kings Dock is primarily still in charge of managing the remaining commercial traffic that comes through the Port of Swansea. (Lewis, 2021)

Risks of contaminated land 
The extraction and use of coal have a substantial negative impact on the environment. Massive topsoil removal may be necessary, which would cause pollution, habitat loss, and erosion. Acid mine drainage, a byproduct of coal mining, dissolves heavy metals and allows them to seep into surface and ground waters. Serious health issues can occasionally arise for coal mine workers as well, such as lung disease brought on by extended exposure to coal dust. (wwf, 2020)
Whether lead is consumed or breathed into the body, the consequences are the same. Almost all of your body's systems and organs are susceptible to lead poisoning. For both adults and children, the primary target of lead poisoning is the nervous system. Prolonged exposure may lead to impaired memory, learning, and focus, as well as weakened fingers, wrists, or ankles. Kidney damage and anaemia (low iron in the blood) can result from lead exposure. Additionally, it can raise blood pressure, especially in middle-aged and older people. High lead exposure can be fatal and cause serious brain and kidney damage. High lead exposure during pregnancy can result in miscarriages.

How is contaminated land treated?
Both people and wildlife could be seriously harmed by contaminated land. When breathing or consuming contaminated food, humans and animals can inhale toxins. They may even absorb it via skin contact. Needless to say, this can lead to very serious health issues. In addition, councils are probably going to restrict how this kind of land is used and halt construction. Investigating the land and offering solutions to either eliminate the contamination or sever the connection to anything that may be impacted by it is the only way to get around this.
Bioremediation- Using microbes to remove or transform contaminants is known as bioremediation. This technique eliminates pollutants by using microorganisms like fungi and bacteria. They take food from the contaminated area. This explains why cleaning up (remediating) organic contaminants using bioremediation is so common. It might also be the most affordable choice. The time required to complete this method is a drawback, though. It may take months to finish, which would further impede site usage.
Chemical oxidation- Reactive chemical oxidants are injected into contaminated soil and groundwater using this technique. This process can be quick in contrast to bioremediation. Contaminants may also be completely destroyed as a consequence. It works especially well to remove pollutants from hard-to-reach areas like deep soil or underneath structures.
Soil stabilisation- This method lowers a contaminant's leachability (water mobility) by using immobilising agents. In essence, a specialist applies a binder to the soil, altering its composition and binding the pollutants to the soil's structure. Soil stabilisation has the added benefit of enhancing the ground's geotechnical competency. Because of the increased resistance and decreased permeability of the ground, it renders the site suitable for construction.
Soil washing- This method accomplishes precisely what it claims to. It entails using a solution to wash contaminated soil. Pollutants that are found on granular soils, such as sand or gravel, are literally washed away by soil washing. However, since this method does not eliminate the pollutants, any contaminated waters must be disposed of during the process.

A strip foundation, also known as a continuous footing or strip footing, is a type of shallow foundation commonly used in construction. It consists of a continuous strip of concrete or masonry that supports the load of a structure and distributes it evenly to the soil beneath. The strip foundation is typically positioned beneath the load-bearing walls of a building.
Trench foundations are a type of shallow foundation designed to evenly distribute the load of a structure to the underlying soil, providing stability and support for buildings.
Pad foundations are shallow foundations designed to support individual columns or point loads, distributing the load directly to the underlying soil to ensure stability and prevent settlement issues.
Raft foundations are a type of shallow foundation that spans the entire footprint of a building, distributing loads uniformly to prevent differential settlement and ensure stability in a variety of soil conditions.
Pile foundations are deep foundations designed to transfer loads from structures through weak or compressible soil to more stable layers beneath. They are versatile and suitable for a wide range of construction projects in challenging soil conditions.
Choosing the appropriate foundation for a building in Docklands, or any urban area, involves considering various factors such as soil conditions, building design, load requirements, and potential environmental influences. In the case of Docklands, a waterfront district in London known for its mixed-use development and complex geological conditions, selecting the right foundation is crucial for ensuring stability, minimizing settlement, and accommodating the specific challenges of the location.

1. Soil Conditions:
Docklands, like many urban waterfront areas, often has heterogeneous soil conditions due to its history of industrial activities and reclamation. Before selecting a foundation type, a thorough geotechnical investigation is essential to understand the soil profile. Common soil types in urban areas near water bodies include clay, silt, sand, and sometimes organic materials. The presence of variable soil layers and potential water tables influences foundation choices.

2. Water Table Considerations:
Given Docklands' proximity to water bodies, the water table can fluctuate, affecting soil stability and foundation performance. Foundations need to be designed to accommodate potential changes in groundwater levels. High water tables may lead to buoyancy concerns, making it important to consider a foundation type that can resist uplift forces.

3. Building Design and Loads:
The design and purpose of the building play a significant role in determining the appropriate foundation. In Docklands, where tall buildings, commercial spaces, and residential developments coexist, the foundation must support various loads, including the weight of the structure, occupants, and potential additional loads associated with commercial activities. The foundation must also consider the dynamic loads from factors such as wind and seismic events.

4. Pile Foundations:
Pile foundations are often suitable for urban waterfront areas like Docklands. Driven piles, which penetrate through softer layers to reach stable strata, can effectively transfer building loads to deeper, more competent soil or rock. Given the potential presence of soft soils and the need to resist buoyancy, piles can be designed to both support vertical loads and provide lateral stability.

5. Bored Piles for Deep Foundations:
Bored piles, created by drilling holes and filling them with concrete, offer an alternative deep foundation solution. They are particularly useful when dealing with varying soil profiles and can provide effective support in heterogeneous urban environments.

6. Raft Foundations:
Raft foundations, especially piled rafts, can be a suitable choice for Docklands. These foundations distribute loads over a wider area, mitigating the potential differential settlement associated with variable soil conditions. Piled rafts combine the benefits of both piles and raft foundations, providing stability and load distribution.

7. Environmental Considerations:
Docklands' urban waterfront location brings unique environmental considerations. Foundations must account for potential exposure to saltwater, which can affect the durability of materials. The choice of corrosion-resistant materials and proper protective measures is crucial for ensuring the longevity of the foundation in a marine environment.

8. Monitoring and Adaptability:
Given the dynamic nature of urban development and potential changes in soil conditions, it's essential to incorporate monitoring systems into the foundation design. Real-time monitoring allows for early detection of any settlement or movement, enabling timely adjustments or interventions.

Conclusion:
In selecting the best foundation for a building in Docklands, a comprehensive understanding of the site-specific conditions, including soil properties, water table fluctuations, and building requirements, is paramount. While pile foundations, particularly driven piles and bored piles, are often suitable for urban waterfront areas, a piled raft foundation could provide an effective combination of load-bearing capacity and settlement control.

Considering the dynamic nature of urban environments and the need for adaptability, incorporating monitoring systems becomes essential for ensuring the long-term stability and performance of the foundation. Collaboration between geotechnical engineers, structural engineers, and architects is critical to designing a foundation that addresses the unique challenges posed by Docklands' geological and environmental characteristics. Ultimately, a well-designed foundation contributes not only to the structural integrity of the building but also to the sustainability and resilience of the entire urban development in this distinctive waterfront district.
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