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A preliminary study for a full site investigation as part of the feasibility stage of the creation of a new restaurant and ice-cream parlour with accommodation on Swansea foreshore

Introduction:
This preliminary study will provide information necessary in order to commence a full site investigation as part of the feasibility stage. 
This study will encompass a desktop study drawing upon information from historical mapping, geology in the area, past/present land use and hydrogeology. This will include data from reliable archival sources. Following this, recommendations for a detailed site investigation will be formed in line with Building Regulations/Codes of Practice, with particular attention being given to elements of the site investigation which are most significant to the proposed site location, specifically focussing on where the greatest risks lie. Advice will be given about the most significant risk and what can be undertaken to prevent management issues throughout the project. Any necessary involvement with local authorities will be advised.  The preliminary study will conclude with a description and sketches of a suitable foundation for the building based on the data gathered above.
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  Figure  2  - Image of Proposed Site (Evan Davies, 2021)
  Figure  1  - Image of Proposed Site (Evan Davies, 2021)



The site is located near Swansea Docks on the foreshore, on two land parcels. The westerly land parcel being owned by the City and County of Swansea and the easterly land parcel being owned by Marriot Hotels. [image: ]Figures one and two (writer’s own photographs) show the site in its current use as a carpark and access walkway.    Figure three (Nantell, A., 2021) shows an aerial view of the proposed site, Figure four shows a rear view of the site (Google Maps, 2016). At floor level the site is approximately 300 square meters. The land is currently being used as car parking facilities for both organisations and is separated by a boundary of trees and bushes. The proposal is for the construction of a ground floor restaurant and ice cream parlour with various storage facilities, together with a second-floor manger’s apartment and staff welfare facilities.  Parking for the site will be available in both of the current car parks.   Figure 3 - Aerial Image of Proposed Site (Nantall, A., 2021)
  Figure 4 - Rear View Image of Proposed Site (Google Maps, 2016)


Historical Site Data:
Swansea Port was founded by Sweyn Forkbeard in 1013. During the 16th century the port grew with large amounts of limestone and some coal being the main exports.  In the course of the 17th and 18th century the structure of the port changed and instead of coal being exported, it started being used to smelt copper which had been imported to the area. At the time of the Industrial Revolution (1760s), Swansea was well known as a suitable place for copper smelting due to its facility as a port, access to coal and its forged trade links with the UK. The following couple of centuries saw growth in terms of coal mines and smelting. In addition to this there were also factories processing a variety of materials including zinc, tinplate and arsenic.  It was at this point that the population grew by 500% (Waters, 2005-2022).
Swansea Marina then opened in 1859, when the industrial boom saw copper being brought from Cornwall and Anglesey to Swansea for smelting due to the mass of high-quality coal. As export requirements grew the dock infrastructure adapted to cater for this and according to Jones, et al, “facilities were developed east of the Tawe and the South Dock closed in 1969.”  The South Dock lay derelict for 13 years. In 1982, the local authority redeveloped the area to include light industrial units. In 2006, the marina was extended again into the dock’s western end, which is the near the proposed development site (Jones, B., Tovey, R. and Jones, C., 2020).    
Figure 5 shows the proposed site as at 1855. Spoil banks are clearly seen at the said location.  According to Collins Online Dictionary, a soil bank is “… a bank of excavated refuse or waste earth, as of shale from surface coil mining”.  Figure 5 - Aerial Image of Spoil Banks              (Local Board of Health, 1855, Map of Swansea)

The site has had one previous structure, an engine shed, which was removed after its lifecycle. This was a prime location for an engine shed as there were many railway lines nearby. Figure 6 displays an aerial image of the area, showing the engine shed being located in the Victoria Ward.Figure 6 - Aerial Image of Engine Shed (Ordnance Survey May, 1899)

       


[image: Scanned image of the borehole log]Geological Appraisal:




Figure 7 - Excerpt from Bore Hole Study                  (British Geological Survey,1975)


There are many geological features within the site. A bore hole investigation allows for the geological features to be determined.  The bore holer penetrates the ground, exposing the materials seen at a particular depth.  A bore hole study took place in 1975 when the site was proposed for the building of the Council Offices. Figure 7 shows an excerpt from the bore hole study.
There are a substantial number of bore holes located near the site. Each bore hole may reveal different results. The British Geological Society (BGS) give each bore hole an ID and a refence number.  The bore hole in question is BGS ID 370246 and BGS Reference SS69SE345. The bore hole revealed surfaces as far down as 22 metres.  The first layer at from 0 to 0.5 metres discovered ground containing ashes, which could be attributed to the site’s previous occupation as an engine shed. The second layer at from 0.5 to 1.5 metres is ground consisting of loose fine/medium sand.  The third layer from 1.5 to 2.55 metres is ground consisting of sand and clay. The fourth layer from 2.55 to 3.5 metres is ground consisting of soft red clay with brick shale.  It is not until nearly 8 metres that you find boulder clay. (British Geological Survey, 1975).

[image: Graphical user interface, text, application

Description automatically generated]Environmental Analysis:
When the engine shed was in situ (1899) there was a fuel storage tank nearby. This would have been in constant use and may have led to numerous spillages, which would have contaminated the ground.  There is therefore a high probability that the site is contaminated with waste fuel and oil. The engine shed itself may also have been a source of contamination with leaking engines and ashes being discarded alongside the tracks. There is also evidence of open surface coal mining nearby which could have further contaminated the soil. 
Site Preparation and Resistance to Contaminants and Moisture, 2010, Approved Document C  of The Building Regulations,  will have to be adhered to. The proposed development’s previous uses are listed within a table of sites that are likely to contain contaminants (Figure 6). Therefore it is critical to analyse the ground for potential substances hazardous to health as part of the full site investigation.  Figure 6 – Sites Likely to Contain Contaminants (Building Regulations, Approved Document C)

The possible soil possible contamination represents a risk to human health, such as contractors and users of the site. The risk to contractors could be minimised by the wearing of PPE. The risk to end users could be minimised as the made ground will be transported off site and the site will not be left exposed but will be recovered with tarmacadam. 
During construction of the build, waste materials will need to be transported off site and new materials brought in. Due to this machinery will need to be used and subsequently biofuels will be created, which are harmful to the natural environment. The more machinery used, means more pollution both in terms environmental (which would be adding to global warming) and noise (which could cause disturbance for those within the area). 

Conceptual Ground Model:
The two land parcels are equipped with car parks, which facilitate excellent access to the site. This would allow for materials to be transported to the site at ease. It also means that waste removal could be carried out from the site efficiently. There is plenty of area for storage of materials which would reduce the number of journeys to the site, therefore reducing air pollution. Another solution would be to store machinery on site to reduce the time and environmental impact of running machinery to and from site. 
As the site was originally part of the dockyard, there is a risk of water levels rising.   Due to the location of the site, being so close a beach, the soil is a sandy. This soil type has characteristics which allow for better drainage, as it has larger particles allowing for the water to flow through (Boughton, 2021). Drainage and Waste Disposal, 2010, The Building Regulations, Approved Document H would have to be adhered to as this involves the drainage and the disposal of waste. This regulation contains guidance on surface water, foul water and drainage. A full inspection of current underground services for drainage/waste will be need to be undertaken to see if the additional resources such as a separate septic tank(s) is required.
A COSHH risk assessment would need to be carried out before any construction work is undertaken. The assessment allows for any problems to be identified and solutions put in place to allow for safe working in relation to the control of substances hazardous to health. There are three main parts to a COSHH assessment; firstly the identification of hazards, secondly, deciding who might be harmed and how it would happen and thirdly evaluation of the risks and measures to be put in place to minimise the risks. 
Site Summary: 
With all of the information gathered about the molecular makeup at the site location, it is suggested that a raft foundation would be the most suitable option for the proposed development. The chosen foundation would be able to withstand the weight of the proposed building and as the building may settle at different rates due to the ground structure then this allows, this type of foundation should minimise the chance of the building cracking.
[image: Diagram, engineering drawing

Description automatically generated]
Figure 7 – Sketch of Raft Foundation (taken from Chudley, Greeno and Kovac,  2020, p. 220)




Chudley, Green and Kovac state:
A raft foundation spreads the load of the structure over the entire footprint of the building instead of concentrating it in a strip under the load-bearing wall, thus reducing the building load per m2 to be supported by the ground. 
(Chudley, Greeno and Kovac, 2020, pp. 220)
The full site investigation needs to encompass detailed analysis of the geological and molecular structure of the ground.  At present as the majority of the site is covered in tarmacadam there is no significant risk, however when the tarmacadam is removed this may expose contaminated ground, the removal of which would need to be factored into the project.  Site Preparation and Resistance to Contaminants and Moisture, 2010, Approved Document C  of The Building Regulations must be adhered to.
A full investigation of what is located beneath the site, such as any form of services, drainage, obstruction, etc, needs to be established in line with Drainage and Waste Disposal, 2010, The Building Regulations, Approved Document H. This will also facilitate the requirement of joining to current services such as drainage, electricity, etc. The site is very near the walled boundary of the beach and the structure of the beach wall must be considered, as well as the differing sea levels due to global warming.
As Building Regulations and Planning Permission are enforced by the Local Authority, it is important that they are involved from the outset of the project.  They will need to approve the change of use of the site, the required access to the site including times of use, as this is within a built-up area. Getting agreement from the start of a project should save time and money. 
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