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Site Details 
The current site is a Tesco and it is located south city centre of Swansea in the Maritime quarter and is adjacent to Swansea bay it is near a key access road (Oystermouth Road (A4067)). It is currently used as a Tesco superstore which offers a café, any essentials for homes and groceries. Aswell as having Tesco mobile services and f&f clothing it has a large carpark which is used by the local community. The site  boundaries are as follows: to the south and west there is views of the Swansea marina and multiple pedestrian walkways. To the north there is oystermouth road which is a route that runs through Swansea therefore there is great access and egress for the site, and then to the east there are apartments, cafes, homes and businesses.
The proposed site is the construction of a luxurious five storey hotel design which will accommodate 400 rooms, as wells as the rooms the hotel will include a restaurant, a bar and a conference room making it a perfect destination for business and leisure travellers vising Swansea. The development is intended to offer high quality services and enhancing the local economy and tourism sector
[image: ]This site has had many past uses which will have affected the conditions of the ground over time and will require particular measure in place to ensure safe and successful completion of the hotel.  All factors that can/ could affect this have been discussed below.









(Google Maps)
[image: ]History of the Site 
This particular site has had many uses over the years such as gas works, railway lines and many more as discussed below.

The gas works at Swansea was initially located at dyfatty at a much smaller scale however it was then relocated to burrows filed in 1841 to keep up with the growing demands it began production in March 1842 supplying coal gas to illuminate Swansea’s city and power the industrial sectors. By 1883 the works had produced large amounts of gas by utilising thousands of tons of coal each year and then there was continuous expansion and modernisation to this site through the 19th century.
(Swansea Gas Works Depot, William Street, Swansea | Coflein)

(https://www.oldmapsonline.org/en/Swansea#position=10.3164/51.6528/-4.0636&year=1850 )
Here is a Map form when there was gas works.[image: A map of a city
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(https://www.streetlist.co.uk/sa/sa1/sa1-3/sa1-3ra)



19th- early 20th century
During the 19th century and the early 20th century the Swansea dock was used as a hub for Swansea’s industrial economy (the south and north dock specifically). The docks contributed to copper production and coal exports which had come from the Swansea valley, which played a massive role during Swansea’s industrial peak as the Copperopolis. The maps shows that the site/area had many warehouses, railways, coal staithes and works which related to the dock such as trade and shipping.
(Swansea Gas Works Depot, William Street, Swansea | Coflein)
[image: ]







(https://www.britainfromabove.org.uk/en/image/WPW008832)


The mid-20th century
In the mid-20th century the docks started to decline as the shifts in industrial and the global decline of coal shipping, the OS map show that during this period there was discussed docklands with large areas falling into dereliction therefore the cranes, warehouses and rail lines became more and more redundant. The old buildings were left here for some decades before being demolished.
(https://historypoints.org/index.php?page=swansea-marina&utm)
Late 20th century
In the 1980s the docks was regenerated into the Swansea marina as part of broader redevelopment effort. During this transmission period introduced mixed use spaces such as apartments, leisure facilities and commercial developments. The current site (Tesco) occupies a part of the land which was used by the dockside warehouses, coal yards and supporting infrastructure uses such as railway lines which supported the transportation of goods and coal.
Cranes and coal staithes which were essential for unloading and loading ships at the south dock.
There was also multiple warehouses which were located along the edges of the dock and were used as storage
(https://historypoints.org/index.php?page=swansea-marina&utm)

Current Date 
The site is now a large Tesco retail store with a large car parking area, the land was bough in Aprill of 1999 and spent £1.9 million pounds clearing the site. The store was then built and opened its doors for the first time in February of 2000 costing £13.5 million pounds, and the new 65 thousand sq ft store employs around 350 people working full and part time.
(What was there before these giant Swansea supermarkets arrived - Wales Online )
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Artificial ground 
Looking at the borehole logs the proposed site has had a lot of activity of the past years and has had a lot of land reclamation to transition from its past uses of docks and gas works to its current use of Tesco’s. The reclamation involved filling the area with a layer of glacial till which is a mix of different materials such as hardcore, boulders, clay and organic debris this made grounds is to a depth of 3.7m. Due to this there is the risk of uneven settlement under heavy loads which will be an issue for a large hotel therefore pile foundations will need to be used.
Add the 2 boreholes here 


GeoIndex - British Geological Survey
Mining history 
Mining is an important factor to consider for this site as Swansea has a rich history of mining, whilst there is a lot of mining more towards the inlands however there is still the possibility of abandoned mine shafts and tunnels. This can cause issues within the ground causing it to sink especially when a new hotel will be placed there or even collapse, therefore certain measures will need to be in place to ensure that there is no movement.
(Home - Delta Coal) 

[image: ]
(GeoIndex - British Geological Survey)

Geomorphology
As mentioned previously this site is influenced by many different geomorphological factors such as erosion, the tide and sediment. Also the river near by (The river Tawe) deposits sediments along the coast. Previous developments have already had an impact on the geomorphology by reshaping the water flow, the movement of water and the erosion patterns, therefore this must be considered when constructing the Hotel to ensure that the least amount of change/ damage is done, also the high tide range impacts the coastal features
(Geology of the Swansea district: a brief explanation. Sheet 247_


Ground subsidence risk 
Due to the reclaimed land, its past uses and the influence from the tide there is the potential of ground subsidence risk. The artificial ground may be compacted unevenly which could cause case uneven settlement. As there is a lot of clay  beneath the site it could shrink, swell or compress which can cause instability and because of this when construction starts the constant use of equipment and vehicles driving it may cause shifts in the ground 
Environmental appraisal 

Previous contamination/ Pollution
As mentioned previously there has been a lot of activity on this site over the years which has resulted in lots of man made ground that is quite deep, therefore the materials such as rubble could contain pollutants which can affect the soil. As this site was used for dock operations there is a high chance that there was lots of spillages of fuel and oil which would have then seeped into the ground. Also residue from handling all of the coal and by-products could have deposited unwanted heavy metals and hydrocarbons into the soil and water


Hydrogeology and Hydrology (Water Table, Flooding? 
The artificial ground which has been man made on this site with different materials stated previously and showed in the borehole logs, the glacial deposits which are beneath including till contain lots of layers of clay as clay is not good at absorbing the water therefore the clay ends up trapping the water therefore creating water tables and the ground water is kept on top of the main water table, 
the groundwater levels fluctuate in the marina because of the seasons and rainfall and also the tidal movements, where in the wetter colder months the rainfall raises the water table and can also overwhelm the drainage systems, and also in extreme cases/ storms the tide could have an impact the groundwater levels especially to the areas which are more near, however there is a map below which shows the probability of flooding and as you can see the entire site is withing a low range for our site 
(UK Soil Observatory)


[image: A screenshot of a map
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(Flood and Coastal Erosion Risk Maps)


Flora/fauna risks
When construction begins on the site It can pose a risk to the local ecosystems as the waste from the site can introduce metals and hydrocarbon into the waters which negatively affect the aquatic life band the noise and vibration may harm or disturb the sensitive marine species. Disturbed soil or construction materials can bring in an invasive species which could outcompete the original plants and animals and affecting the balance of the ecosystem













Archaeology Appraisal 
Archaeology
As mentioned previously this site has been part of a busy industrial port in the 18th and 19th centuries therefore there could remains of dock structures, warehouses and possibly anything ship related artifacts.


Health Risks
Due to the past uses of the site, there can be many health risks from harmful substances left in the ground for example hydrocarbons from gas, heavy metals and possibly even asbestos, therefore if these are disturbed during the piling it can cause a lot of harm to the workers on site and could delay the deadline. There also needs to be dust prevention in place during the construction timeline to ensure that workers have the least Amount of dust exposure as possible 


Vegetation
As this site has a lot of artificial ground as shown in the boreholes and as mentioned  earlier, this mixed materials such as rubble will not be as good for supporting vegetation and prevent the vegetation to grow healthily, and there is also the risk of bringing in new vegetation for decoration around the hotel which could bring in invasive species that could harm the surrounding environment.

UXO
During World War 2 Swansea was targeted by the German Luftwaffe due to the industrial ports and the facilities therefore there is a possibility of unexploded ordnance for example shells or bombs have the possibility of still being buried beneath the site. 
(World War Two)


Here is a map that shows that this particular site was targeted by the German Luftwaffe
[image: ]
(Risk Maps | Zetica UXO)


Radon gas
Looking at the map below it shows that the radon levels for this site is less than 1% therefore making it in the lowest band for radon, however it is still important to consider other gases such as methane and carbon dioxide because of the site’s history 
(UKradon - UK maps of radon)
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Structures and buried services 
When looking at the os maps and the data that has been collected there is a possibility that there could be buried utility services such as water pipes, gas lines, electricity cables which could cause any issue when the construction starts therefore surveys should be done to understand if there are any utilities and how work can be completed safely not causing any harm to anyone or anything.


Controlled waters
As this site is near to the marina and the tidal waters it increases the risk of contamination of surface or groundwater as the pollution form soil could enter the waters and start damaging the aquatic life and waters, also when disturbing the ground during construction it important to not disturb any existing underground drainage systems therefore measures need to be put in place to prevent this
(Natural Resources Wales / How we can all help protect groundwater in Wales)


















Recommendation for Foundation type 
After looking at the borehole logs, the radon gas, the possibility of floods and the condition of the ground from its past uses I would recommend that end bearing pile foundations should be used as discussed below.
Advantages 
Pile foundations are a goof option when it comes to transferring loads to stable soil layers when the conditions of the surfaces are not good enough. With this site there is artificial ground and glacial deposits therefore more shallow foundations would not be able to support the loads, pile foundations go through the weaker soil layers and reach the stable soil or rocks to then be able to support the building.

As this site is close to the water the tidal waters reduce the bearing capacity of the soil and can create buoyancy issues, because pile foundations go deeper than the water table they provide more support 
Pile foundation spread the load of buildings evenly across the stable soil/ rock which then reduces the risk of cracking or tilting during uneven settlement. As the Hotel will be multi story it needs to be able to withstands weather conditions like heavy winds and rainfall pile foundations are great a great option for keeping the building stable 

Although pile foundations have many advantages, they also have some disadvantages which are discussed below,
Pile foundation are costly as the amount of materials special equipment/ machinery and skilled labour that is required is a lot higher compared to more shallow foundations, They can have a impact on the surrounding environment as they are noisy and cause a lot of vibration.
Pile foundations are also very time consuming as the installation process are slower because of the precise measurements and techniques that are used.

Conclusion 
There are many factors that contribute to the design of the foundations including the poor condition of the ground, although they have higher costs and can be more timely pile foundations offer more support from the weather, settlement control and are great because of the size of the hotel.

(https://civiltoday.com/geotechnical-engineering/foundation-engineering/deep-foundation/449-advantages-and-disadvantages-of-pile-foundation? )
(https://www.engineeringcivil.com/pile-foundation-types-advantages-disadvantages.html? )
Please see drawing of recommended end bearing pile foundation.
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