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[bookmark: _Toc187496889]Introduction 
In this assignment I have been assigned to create a Phase 1 preliminary study to inform a future full site investigation. The study is key to identifying potential risk that could happen during construction and would also help determine the environmental conditions of the site regarding the geology and hydrology and other factors of the area to the soil conditions.
In this study I will be determining all the necessary actions needed to ensure that the site being developed is safe and sustainable to be built on. The study would help prevent any problems from occurring in the long run, which can help in ensuring the success of the project.

[bookmark: _Toc187496890]Site Details 
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(Google Earth, 2024 a figure 1)
The site is in the heart of Swansea City, north of the Swansea Marina alongside Oystermouth road and currently where Tesco superstore is located. The site contains the superstore itself with a car park next to it. It has been proposed that the site would need to be demolished to build a new five store hotel, restaurant and conference centre. With the site being next to Swansea Main Road and with the help of a walkover survey that I did, pedestrian paths are provided around the entire site giving easy access on how to get there (shown in figure 1).
The Site boundary is made up of the 4 roads that surround the sites (shown in figure 2). This data can be used to identify access points to the site, which can help find any problems that may occur.
[image: ]
(Google Maps, 2024 figure 2)

[bookmark: _Toc187496891]Historical Appraisal
Throughout the years the site has gone through major changes that have affected various factors that are crucial for any project to succeed. Using archival data, I have found that before Tesco was built a Gasometer used to stand on the site. Old maps of the city show various changes to the site surrounding (shown in figure 3)
[image: ]
(Swansea Recalled, ND a figure 3)
This figure shows a gasometer helping identify the various structures that came with it and where in the site they were. Comparing this map to modern ones it clearly shows a huge change in the surrounding areas of the site and how the overall area as changed as a whole.
[image: ]
(Digimaps, 1870 a figure 4)
This map taken around 1870 depicts the earliest image of what the site used to look like and its surrounding areas, where in figure 4 shows the use Swansea tramway line beside the site and old sites such as the coal yard south of the site. The map also shows houses/structures where the modern road leading to Tesco is now located.
With the archival data it shows that the gasometer has been on the site for many years going through major events throughout, West Glamorgan Archive service states that the gasometer was the first structure built on site before that it was a greenfield site. (West Glamorgan Archive, ND). 
Figure 5 shows what the site looked like around 1940 during World War 2, the main difference shown is the ruins that were on the site which is most likely due to the Swansea Blitz where we can assume that site was affected throughout this period. It also shows the change of tramway into a railway along the site showing the changes in the surrounding area.
[image: ]
(Digimaps, 1940-50 b Figure 5)
[image: ](Historic Points, ND Figure 6)
Figure 6 shows an ariel view of Swansea Marina in 1923 where the gasometer and the site can be seen and the various structures that used to be on it, south of the site the Marina can be seen which is split by the railway/tramway lines along the Oystermouth Road, the image shows how close the site is to water. It also gives an idea of which buildings would have been damaged during WW2. 
An incident was also reported in 1941 where one of the gas holders was set on fire damaging the structure and its surroundings (Coflein, ND).

[image: ]
(Turner.P 2017 Figure 7)
Figure 7 was taken in 1989 and a few years later construction for Tesco would have started. The image shows the change in road width when compared to older maps all the tracks.
[image: ]
(Swansea Recalled, ND b figure 8)
The image above shows the main entrance leading into the gasometer site before Tesco was built. It shows that the entrance was along the Oystermouth Road, changing the entrance to the site during the construction of Tesco would indicate that major development occurred in this area of the site.

[bookmark: _Toc187496892]Conceptual Ground Model
When working on the site it is crucial to ensure that necessary actions are performed such as a preliminary summary risk assessment. During excavation there would be potential ground related risks that can cause harm to human health if not considered. The current structure placed at the site contains various utilities that are located underground such as pipes and electrical cables which all need to be removed according to standards. BS 10175 is a “guidance to ensure the objectives of an investigation are achieved and that appropriate data for risk assessment are obtained” it also states that “The results of the investigation also ought to delineate all known aspects of the site that could impinge upon or affect source-pathway-receptor scenarios defined within the conceptual model”. (BSI, 2017)
A factor to consider is to monitor any gas in the ground. Gas such as Radon which produces radioactive dust in the air that we breathe in can cause major health problems if not detected. (Ukradon, ND a). 
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(Ukradon, nd b figure 9)
Figure 9 shows data about the amount of potential radon in the site. It shows that the site and its surrounding areas has the lowest band of radon potential with structures only have less than 1%. It is also important to note that due to the works of the gasworks before Tesco there is a potential chance of the gas from the gasometer still be in the ground which is important to conduct to help prevent any harm during construction.
Unexploded Ordnance can cause potential harm to human life if not considered. Using archival records, we know that site was highly likely affected during the Swansea Blitz and today many unexploded devices from that time are still being found around Swansea. It is crucial that a risk assessment or an UXO survey is done to avoid any harm that may cause if a device is found. However, due to the construction of the Tesco site over the gasworks it is less likely that an unexploded device would be found in the site today, but a risk assessment to eliminate all risk is still be recommended.
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(Barcelo. F 2025 a Figure 10)
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(Barcelo. F 2025 b Figure 11)
Currently the Tesco store contains various equipment's that is hidden underground such as cables for charging ports, streetlights and cctv cameras to sewage and water pipe for their public toilets. When removing these utilities, it is key to ensure that every worker is wearing the appropriate PPE according to the HSE code, and it is important that any potential contamination from any pipes is eliminated before removing. With the store surrounded with glass the correct PPE would help ensure that any broken glass on the floor would not harm anyone on the site.
[bookmark: _Toc187496893]Environmental Appraisal
Before starting any work on a site, it is key to evaluate the environmental impacts construction may have. Using both archival data and public data about the site we can determine the various factors that may influence the construction and its surrounding area.
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(BGS, 1999 a Figure 12)
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(BGS, 1999 b Figure13)



[image: ](BGS, 1997 c Figure 14)
Using previous borehole records we can identify that there is groundwater at various depths that flow through at different areas of the site. This makes it much more important to ensure that they do not get contaminated during drilling and when doing any construction test and work on the site. During drilling of a borehole log once groundwater is strike it is detrimental to ensure that the water and environment is protected by using the suitable materials when constructing a borehole. This helps prevent contamination of the groundwater. When backfilling the borehole, the code of practice tells us that the “backfill material should be of lower permeability than the surrounding ground” and that it should be “refilled with a cement-based grout introduced at the lowest point by means of a tremie pipe. (BS, 2015).
[image: ](Barcelo, F 2024 c Figure 15)
The presence of groundwater in the site can be further supported by the vegetation such as trees that are on the site. This indicates that its roots have found groundwater to be able to live on the site. Due to the vegetation it does produce a risk of the effects of flora and fauna to people and the environment. This again makes it crucial that Health and Safety of everyone involved is a top priority ensuring that it is complying to the H&S rules.
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(naturalresourcewales, 2022 Figure 16)
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(Metoffice, 2025 Figure 17)
Flooding is risk that needs to be considered before construction, with the use of data available surrounding the site there is a low risk of flooding. Even though the site is located near the sea and Swansea Marina the risk of water coming in and potentially flooding the site is low. Throughout the years figure 17 shows that there has been an increase in the amount of rainfall Wales has experienced which again increases the risk of flooding. However, due to the site having a good drainage system it only has a low risk of flooding from surface water from rainfall which can be shown in figure 16.
To further gain knowledge of the soil, it is necessary to perform test such as soil sampling to know the soil texture and helps identify various types of soils. Texture would help identify any potential waterflow under the site. Darcy coefficient can be done to see the permeability of the soil. (Nantel. A 2024 a). When carrying out these tests the code of practice tells us that “programme of investigation should be designed, to classify the samples and to obtain parameters relevant to the technical objectives of the investigation.” It also states that “All staff should have experience and knowledge commensurate with their role.” (BS9530. 2015)
[image: ](DataMapWales, Nd figure 18)
The image above shows a map of where existing SSSI, and conservation areas are in some parts of Swansea. It shows that there is none close enough to the site that may be affect project when construction has started.
Domestic dwellings and considerate contracting should also be considered as construction near the quadrant a popular location for people to go to would be affected during the construction of the hotel. With houses located across the car park noise levels during construction may affect what the public view of the project which is key that the project complies with the code of considerate practice where it states “It focuses on three key sections: respecting the community, caring for the environment, and valuing the workforce — essential and key areas required to effectively raise standards within the industry and build trust with the public”. (considerateconstructors, ND). With this construction should only be done at appropriate times of the day and that noise level should be kept at a minimum to avoid any potential problems from the public.

[image: ]
(Google Earth, 1999 b Figure 19)
During the excavations for Tesco in 1999 there are some chances that pollution from old structures may have contaminated the site which if excavation is done today some old pollution may be found.
With the knowledge of nearby houses sewage, water, and gas pipes would again be a concern for contamination. With accordance with BSI 10175 these would need to be monitored closely.


[bookmark: _Toc187496894]Geological Appraisal
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(BGS, ND d Figure 20)
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(BGS, ND e Figure 21)

Using various data about the site, I have identified that the bedrock is made up of a mix of mudstone, siltstone and sandstone, where the ground over the years have had blown sand as sedimentary superficial deposits. Do to all the work that has been done to the site and its surrounding areas the making the site known as artificial modified ground but is classified as landscaped ground.
[image: ]
(BGS, ND d Figure 22)
Figure 22 shows that there are no nearby mines currently active or ceased around the site, which makes finding disturbed ground less likely on deeper depths of the site.
[image: ]
(BGS, ND d Figure 23)
Figure 23 shows recorded borehole logs that was taken during the construction of Tesco in 1999 and various projects around the site such as road and various structures. Using Figure 12-14, figure 24 and the borehole logs that can be found in figure 23 we can see the ground stratification is various areas of the site. 
Looking at the records it shows that ground is made up of various gravel, sand, cobble, alluvium and silty clay. With the use of this data, we can determine which suitable construction operation are the most suitable and what foundations can be used.
[image: ]
(BGS, 1999 f Figure 24)


Due to the presence of cohesive soils such as clay and silts there is a chance of a ground subsidence that can occur over time. This can cause cracks on the wall of the structure and cause sinking of the floors.  Utilities such as pipes and vegetation such as trees which can be identified with the walkover survey and OS maps can help increase the risk of a ground subsidence from occurring. 
It is crucial to reduce the risk of this happening that proper maintenance is considered when construction is done, and to ensure that the property is at an appropriate distance from vegetation in the site.
[bookmark: _Toc187496895]Foundation
The foundation of the structure is an important aspect of the project. The foundation spread the load of the building safely to the ground providing stability while it carries the weight of the building. There are various factors that need to be considered to ensure the right foundations is used for the site. (Nantel. A 2024)
[image: ]
(BGS, 1999 g Figure 25)
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(BGS, 1999 h Figure 26)



[bookmark: _Int_Vf678koP]Using Figure 12-14, and Figure 24-26 which are recorded borehole logs on the site and various data I am able to give a recommendation on which type of foundation is most suitable for the site.
Due to size, height and weight of the structure determines that it would need to be built on deep foundations. Deep foundations require special equipment's that needs to be carefully considered to minimise the effect it has during construction. 
Using the boreholes along with data from various test for soil we are able to determine the bearing capacity and which bearing layer at its depth is the most suitable.
For a deep foundation to work it needs to be at a depth of 3m or more (Nantel.A 2024). The borehole logs tell us that at a depth of 4m and more, the presence of Hard soils such as alluvium, cobble, sand, clay, and silt can be found around the site. Using data from recommended test it would tell us the soils shear strength and its various properties helping identify the most suitable foundation.
With the use of all the data I recommend using an end-bearing piles as the foundation for the structure at a depth of around 5m where soils such as gravel and cobbles can be found which is a suitable bearing layer for the structure. The borehole logs also shows that no groundwater can be found around this depth reducing the risk of contamination. With the need of holding a large structure such as the hotel I believe that an end-bearing pile foundation is the most suitable to hold it in place.
[image: ](Barcelo, F 2025 d)
When choosing what type of pile foundation to vibration plays an important factor. Vibration can cause compaction in the soil which can cause structural cracking and foundation settlement. (GED Lawyers, ND)
When putting in place the foundation I recommend using bored piles so there would be no disturbance in the surrounding soil such as vibration. Bored piles also have higher bearing capacities compared to other types. (Lees. A 2024). It is important to ensure that the implementation of foundation complies to BS 8004:2015. (BS, 2015)
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