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Introduction
Within this report I will be reviewing a proposed site for a new development which would provide a restaurant, ice-cream parlour and managers apartment. The site is located between Swansea Civic Centre and Marriott Hotels. 
[bookmark: Site]Site Location & History
Swansea is one of six cities within Wales and is situated on the southern coast of the country. Swansea is well-known for a varied industrial history that includes coal mining, manufacturing of chemicals, steel production and finally metal processing such as copper, tin and nickel smelting. The production of most of these metals were completed near the Liberty Stadium, Morfa at Hafod Copper Works, Yorkshire Imperial Metal Works, and the Landore Tinplate Works. Looking more towards the proposed site, prior to it becoming the home of Swansea Civic Centre/County Hall in 1982 and then later neighboured by Marriott Hotels in 1989 it was formerly an old railway goods yard with several railway tracks running through the site and a Timber Yard known as Gregor Bros Ltd. Due to the site being a former railway yard there are a number of contaminants that could have caused potential ground contamination around this area. Most likely, heavy oils such as diesel which would have been spilled by the trains passing through this site. [image: The Carpark at Paxton Street adjacent to the beach in Swansea looking to the west towards the Guildhall
] Image 1
In ‘Image 1’ it shows the railway tracks which were formerly located at the proposed site.
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Description automatically generated]Image 2
Here is an image (Image 2) of the site sourced from Google Maps and the boundaries of the proposed site are identified by the black outline. As this site is located right on the south coast it neighbours with Swansea Docks that is owned and managed by Associated British Ports. There are several docks in Swansea and are named as follows: North Dock, South Dock, Prince of Wales Dock, Kings Dock and Queens Dock. As the proposed location for this site is right on the coast, the construction materials that will be proposed during RIBA Stage 3 are going to need to be able to withstand strong weathering. I have noticed that surrounding buildings such as the Civic Centre/County Hall building adjacent to the proposed site has been affected by weathering from the seawater. It is renown in the construction industry that building materials such as concrete (which is what the Civic Centre is constructed from) are affected by seawater when sulphates enter the pores of the material. Pictured in ‘Image 3’ is an example of the weathering caused at the Civic Centre. Therefore, with the proposed site being South facing and knowing that there are already examples of buildings around the proposed site that have been affected, the design team should use durable materials to withstand the elements. 
[image: Millions of Pounds of Investment Set for Swansea Council Services] Image 3

Ground Contamination
‘Image 4’ is a map of Swansea during 1926 and it gives us an insight into what the proposed site was used for prior to the County Hall and Marriott Hotels moving there in the 1980s. In addition to the railway tracks running through the proposed site location, we can also see that there used to be an old engine shed located within the area. Again, this demonstrates that there were potentially large quantities of heavy oils spilled on this site while mechanics were working on the trains. Knowing this, I would strongly recommend that during the full site investigation a Contamination Test is carried out on the ground at the proposed location. This test should be carried out in accordance with BS 10175:2011+A2:2017 (Investigation of potentially contaminated sites) and is in alignment with the nine parts of ISO 18400. This standard can be used for the following: 
· Outline the targets for the investigation
· Develop a strategy 
· Find risks if the ground is contaminated 
· Carry out a risk assessment which covers the potential for the site to be contaminated
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In addition to the above information, I have provided regarding the likelihood of heavy oils having contaminated the ground at this site I have located a source confirming metals in the ground near the docks:
The dock area has elevated levels of many trace elements, such as As, Cd, Cr and Co, typically those related to the processing of oil, fuel, and chemicals. It also houses a large container facility, which could explain the anomalies in most trace elements, as it would have exported all of Swansea’s main industrial products. 
As well as exportation Swansea docks were also one of the main importers of Cu and Sn ores. These analytes show significantly elevated levels in this area. 
(Alloway, B J, (Ed.) 1995. Heavy metals in soils. London, Blackie Academic and Professional). 
[bookmark: Mine]Previous Mine Workings
I have contacted The Coal Authority to determine whether there are any early signs of previous mine workings at the proposed site location. I have been informed that the site is built upon a coalfield, therefore we will now require a Non-Residential Enviro All-In-One report. The report will include the standard and detailed mining report, property specific information on contaminated land, flood risk, historical land use and natural subsidence hazards. This will cost around £321.11 excluding VAT but could incur additional charges if this report leads to further findings. 
[bookmark: Geological]Site Geological Stratification
I have sourced the geological information for the Swansea region from the British Geological Survey 1:50,000 series map. It describes the area as being part of the South Wales Middle Coalfield Formation with Sedimentary Rock formed around 310 to 318illion years ago during the Carboniferous Period. The definition of the lower boundary is:
“The base is taken at the base of the Vanderbeckei Marine Band, where grey, marine fossiliferous mudstones at the base of the marine band conformably. Overline the Amman Rider Coal or the local equivalent where the Amman Rider amalgamates with the underlying coals.”
(The BGS Lexicon of Named Rock Units – Result Details, https://webapps.bgs.ac.uk/lexicon/lexicon.cfm?pub=SWMCM)
The definition of the upper boundary: 
“The top is taken at the top of the Cambriense Marine Band, where grey marine mudstones at the top of the marine band are conformably overlain by non-marine mudstones marking the base of the South Wales Upper Coal Measures or by Pennant sandstones marking base of the Pennant Sandstone Formation.”
(The BGS Lexicon of Named Rock Units – Result Details, https://webapps.bgs.ac.uk/lexicon/lexicon.cfm?pub=SWMCM)
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The above image (Image 5) is a map of Swansea and the surrounding area and clearly shows us that Blown Sand is identified as the drift cover of the proposed site.
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Looking at ‘Image 6’ it can tell us that the underlying geology of the proposed site is within the Middle Coal Measures Formation as explained previously.
Although we are able to take great knowledge from the above information in regard to the geology of this site we will still be required to use borehole methods that should provide continuity to the structural engineers about the ground beneath the proposed site. There are several common rig types used for borehole drilling and they include:
· Highway - Wheeled
· Off-road - Tracked 
· Portable - Dynamic Sampling
· Over Water - Barge Mounted
As there’s excellent access roads into this site with solid ground the best rig type to use will be the Highway (wheeled) rig. This is also the most common type of rig that’s used when borehole drilling. The three most common drilling methods are Open Hole, Hollow stem auger and wash boring. For this site I would propose using the Hollow stem auger method as it has a casing to stop the sides from collapsing. 
[bookmark: Soil]Soil Classification
With regards to the Soil Types at the proposed site I have been able to research and find information confirming that “well-drained loamy soil overlies sandstone” in this area according to Soil Survey of England and Wales, 1983 and is used within an internal report from S E Morley and A J Ferguson named Geochemical baseline data for the urban area of Swansea. To ensure the information sourced above is correct, I recommend that during the site investigation a topographical survey is undertaken. This will provide the Structural Engineers with confirmation of the ground conditions and enable them to provide a suitable foundation and ground floor slab design. If the ground is stable, then I believe that a concrete strip foundation with a concrete ground floor slab (see Sketch 1) should suffice. If the Structural Engineers are concerned with the loading on a concrete strip foundation due to its weak tensile strength, then I would suggest using a reinforced concrete strip foundation with a reinforced ground floor slab. However, if the ground is deemed unstable in this area, I would recommend using piled foundations. 
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Sketch 1
[bookmark: Water]Water Table Levels 
[bookmark: Field]As the proposed site is situated just off the coastline, naturally the water table is going to be rather high and I believe it will be around 1-5m due to how close it is. This increases more when there is a high tide because the water has nowhere to go. As a result, soakaway systems should be introduced to reduce the rate the water flows. 
Field Reconnaissance
The most notable consideration I noticed at the proposed site is there is a small power station located in the top right corner. In my opinion, if the designers require this space to accommodate the building, then it would cost a large sum of money to have this relocated. The appointed contractor for the project would need to relocate this station as part of the enabling works prior to the main construction phase starting and would add a lengthy delay to the programme. I strongly suggest that a design is developed which allows the small power station to remain in the current location to avoid any unnecessary costs and delays. Although, even if this does remain in the same location it still comes with other limiting factors as we know that when there Is a power station there are underground services feeding the station itself but also providing a power supply to the surrounding buildings. With this in mind, prior to any site investigation works taking place I have contacted all utility providers e.g., Welsh Water, Western Power, BT and Gas to locate where all the services are and in addition carry out a Cable detection survey with a CAT Scanner and Genny. When carrying out the utility survey on this site it should be carried out in accordance with British Standards Institution PAS128. This standard provides the methodology for undertaking the survey. There are four categories to PAS128, and they are known as Type A, B, C, and D. During my desktop study I have carried out Type D because I initially identified any known utilities within the site boundary; then I requested the information of exactly where those utilities are located and once, I receive this information I shall pass it onto the design team to produce plans around these utilities. During the full site investigation all this information will be available to view, and they will then be able to carry out Type A (verification process) which involves digging trial pits. Additionally, when carrying out my survey I noted that there were vegetated areas within the boundaries of the proposed site and around the small power station. When carrying out the full site investigation if there are any species living in the vegetated areas there, we may require the services of an Ecologist to carry out a survey of the proposed area. During the enabling works, the contractor will be required to strip the topsoil and contract an Arborist to cut down any trees within the boundary of the site. Again, this should be done prior/during any site investigations so there are no obstacles obstructing site surveys.
The surrounding area Is quite an urban area with car parks, commercial businesses, restaurants, Civic Centre, and Marriott Hotels nearby or adjacent to the site. As a result, there is sufficient access to allow any construction vehicles such as: eight wheeled lorries supplying concrete, aggregates or removing material away from the site; wide load cranes if the building is going to be a steel framed structure and finally arctic lorries supplying various materials like bricks, concrete blocks, and timber to reach the proposed site. 
In relation to the Health and Safety while working at this site, it’s a relatively flat site with the main surfaces being tarmacked and vegetated land. Due to the coastal path being right next to the site the contractor will need to ensure there is suitable hoarding erected to keep all members of the public safe. Also, as the area can receive high winds the hoarding design should be checked by an accredited temporary works engineer. Furthermore, due to the underground live services that are suspected to be running through the site to reach the small power station a method statement and risk assessment should be carried out when excavating the area in preparation for the foundations. It is vital that all employees are aware of the risks surrounding the site and the equipment they should be using to protect themselves e.g., insulated shovels and picks when hand digging.
[bookmark: Summary]Summary
To finalise my desktop study on this site I will review all the information and highlight the key points that need to have the most attention paid to when carrying out the full site investigation. Firstly, due to the heavy industries that were previously located at this site and the oils that could have been spilled I believe the most important information will be to find out whether there are any ground contaminants identified in the sample. This will identify whether a particular membrane is required under the concrete slab. Secondly, we need to gather the utility information from the relevant parties in order to carry out the relevant methodology under PAS128. Finally, to determine the true depth of the water table at this site a Water Table Test should be carried out. This will mean drilling a hole to a depth of 2-3 metres and then measuring from the level of the ground down to the top of the water.  
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