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[bookmark: _Toc155356949]Introduction
As a junior construction professional tasked with spearheading the preliminary study for an upcoming campus development project, I am pleased to present the introductory overview of our project. The University is poised to embark on a transformative phase in its campus expansion, featuring a cutting-edge three-storey steel-framed building—envisioned as a Universal Learning/Lecture Hall. This facility is crucial to accommodate the substantial number of lectures scheduled during term time.
The preliminary assessment indicates a requirement for 10 lecture rooms catering to 30 students each and 4 lecture theatres accommodating 100 students each, distributed across three floors (SITE PLOT E9). In my capacity, I am entrusted with laying the groundwork for this venture, aiming to conduct a comprehensive preliminary study that will serve as the foundation for a subsequent full site investigation. The latter will be executed by specialist ground contractors and is integral to the feasibility stage of this ambitious project. This site investigation marks the initial step in a meticulous process aimed at ensuring the success and sustainability of the forthcoming campus development.














[bookmark: _Toc155356950]General Land Survey
Location
The proposed site for Plot E9 can be found using grid refence SS673928 the closest available address is SA1 Swansea Waterfront, Waterfront, Swansea, Wales, SA1 8FB. If you’re trying to locate the site my recommendation would to be to utilise the What3Words plot of - help.chill.sank. (Uk Grid Reference Finder, n.d.) 
In figure 1 you can see a satellite image sourced from Google Earth, this image was captured on the 08/08/2022, I have placed a red box around the boundary of the site for ease of viewing. (Google, 2022)
Figure 2 provides a view of the proposed E9 Plot from a side road off Langdon Road, the image is from May 2012, but I can confirm from my site visit it is still relevant. (Google Maps , 2012)
[image: A aerial view of a city
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[bookmark: _Toc155347126][bookmark: _Toc155352027][bookmark: _Toc155352667][bookmark: _Toc155356972]Figure 1- Google Earth Image highlighting the proposed build site.
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[bookmark: _Toc155347127][bookmark: _Toc155352028][bookmark: _Toc155352668][bookmark: _Toc155356973]Figure 2 Google Maps Street view image of Plot E9

Site Boundaries  
Figure 3 shows a clear boundary of Plot E9, the site is located on the waterfront of Prince of Wales Dock. 
100m North of the Plot are residential high-rise buildings, 80m to the East of the site is the Swansea driving test centre, 125m south of the plot is large industrial sheds and finally 525m west of the Plot is the existing UWTSD IQ buildings. 
[image: A blueprint of a city
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[bookmark: _Toc155347128][bookmark: _Toc155352029][bookmark: _Toc155352669][bookmark: _Toc155356974]Figure 3 Image of SA1 Site Plan with plot numbers
Ground Contours
The site is located at 8.2m Above Ordnance Datum (AOD) so is very close to see level, the site is located on a flat piece of ground which offers very little in the way of natural drainage features but will carry the benefits of not being affected by ground water runoff from higher ground. 
Figure 4 is an extract of an Ordnance survey map with topographic contour levels shown all contour lines shown on the map are 0m AOD. (Ordnance Survey , 2015)
[image: A map of a city
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[bookmark: _Toc155347129][bookmark: _Toc155352030][bookmark: _Toc155352670][bookmark: _Toc155356975]Figure 4 Ordnance survey map with contour levels

Obstructions to sight lines
As mentioned above the site is located on a flat plot of land, from the preliminary site investigation some obstructions to sight lines have been identified.
Due to the site backing onto the King & Queens dock, there are some large cranes utilized for loading and unloading ships, these can be seen in Figure 5 these cranes are still in situate and use today. (THE SWANSEA & PORT TALBOT DOCKS HISTORY WEBSITE, n.d.)
There is some ship movement within King & Queens dock to the south of the plot, figure 6 shows and image of the type of ship that may be seen. At present it is unknown the traffic levels of these ships. (Green, 2022)
There are limited flight lines over Swansea at current, so air traffic is likely to be low at the proposed build site. Figure 7 is a screenshot of flightlines over the Swansea area. (flightradar24, 2024)
There are no overhead transmission lines present on this plot and no plans in place to install any.
[image: A aerial view of a port
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[bookmark: _Toc155347130][bookmark: _Toc155352031][bookmark: _Toc155352671][bookmark: _Toc155356976]Figure 5 Arial image of docks, including cranes and ships.
[image: A large red ship in a port
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[bookmark: _Toc155347131][bookmark: _Toc155352032][bookmark: _Toc155352672][bookmark: _Toc155356977]Figure 6 Image of the Fugro Voyager in Kings Dock.
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[bookmark: _Toc155347132][bookmark: _Toc155352033][bookmark: _Toc155352673][bookmark: _Toc155356978]Figure 7 Screenshot showing flight lines over the south of Wales.
Unexploded Ordnance.
Considering the potential existence of unexploded ordnance, a complimentary report was acquired from www.zeticauxo.com. The report has assessed the risk rating of unexploded ordnance in both the site and its surrounding area. The findings of the report indicate a significant probability of unexploded ordnance being present. Consequently, it is recommended that a thorough site assessment by specialized contractors be conducted before commencing any exploratory activities. (Zeticauxo, 2023)
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[bookmark: _Toc155347133][bookmark: _Toc155352034][bookmark: _Toc155352674][bookmark: _Toc155356979]Figure 8 Unexploded Ordnance Risk Map
Utilities and services search
A desktop utility search was conducted for the site through the Line Search Before U Dig website. Preliminary findings suggest an absence of infrastructure within the site boundary. It is important to note that private services might not be plotted on these maps, emphasizing the essential use of a cable avoidance tool before undertaking any excavation activities in line with PAS128:2014. (Linesearch BeforeUDig, 2024). All Major utilities run adjacent to the site boundaries.
All utilities plans can be seen below in Figures 9,10,11,12 and 13. All plans have been provided by line search but originate from the infrastructure/asset owners.
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[bookmark: _Toc155347134][bookmark: _Toc155352035][bookmark: _Toc155352675][bookmark: _Toc155356980]Figure 9  Virgin Media telecoms plan
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[bookmark: _Toc155347135][bookmark: _Toc155352036][bookmark: _Toc155352676][bookmark: _Toc155356981]Figure 10 BT Openreach telecoms Plan
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[bookmark: _Toc155347136][bookmark: _Toc155352037][bookmark: _Toc155352677][bookmark: _Toc155356982]Figure 11 Wales & West gas plan
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[bookmark: _Toc155347137][bookmark: _Toc155352038][bookmark: _Toc155352678][bookmark: _Toc155356983]Figure 12 National Grid electricity Plan
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[bookmark: _Toc155347138][bookmark: _Toc155352039][bookmark: _Toc155352679][bookmark: _Toc155356984]Figure 13 Dwr Cymru Welsh Water potable and wastewater Plan


[bookmark: _Toc155356951]Site and surrounding area Historical Background.
Overview 
Swansea boasts a rich industrial history closely tied to its maritime prominence. The industrial revolution propelled Swansea into a global center for copper smelting, earning it the moniker "Copperopolis" during the 19th century. The city played a pivotal role in global copper trade, with numerous smelting works dotting its landscape. Additionally, Swansea's coal and steel industries flourished, contributing to its economic vitality. The Swansea Docks, crucial to this industrial surge, facilitated the efficient transport of raw materials and finished products.
The construction of key docks, for example the Kings Dock in 1904, further fueled Swansea's industrial prowess. However, as industries declined in the mid-20th century, the docks experienced a transformation, adapting to changing economic landscapes. Today, while no longer an industrial juggernaut, Swansea retains echoes of its illustrious past, with the docks serving as a testament to the city's enduring industrial legacy. (Swansea Museum, n.d.)
Figure 14 is an Aerial image of the Kings dock and Prince of Wales dock and the rest of the surrounding area providing evidence of a busy industrial activity. (SWANSEA AND PORT TALBOT DOCKS HISTORY, 1920)
[image: A aerial view of a port
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[bookmark: _Toc155347139][bookmark: _Toc155352040][bookmark: _Toc155352680][bookmark: _Toc155356985]Figure 14 1920’s Aerial images Kings dock and prince of Wales dock





Summary of the locations of each dock.
Provided below is a schematic illustrating the historical and existing docks of Swansea. It depicts the no-longer-operational North Dock, along with the South Dock, Prince of Wales Dock, King's Dock, and Queen's Dock. Additionally, the diagram outlines the altered course of the river Tawe. (McCann, 2020)
[image: A map of a river

Description automatically generated]
[bookmark: _Toc155347140][bookmark: _Toc155352041][bookmark: _Toc155352681][bookmark: _Toc155356986]Figure 15 Hand drawn schematic of Swansea docks

Prince of Wales Dock
Initiated by the Swansea Harbor Trust in 1879, the construction of the Prince of Wales Dock unfolded at Fabians Bay, situated to the east of the river Tawe. Edward, Prince of Wales, officially inaugurated the completed Prince of Wales Docks on October 18, 1881. Subsequently, in 1898, under the patronage of Prince Edward, the docks underwent expansion to reach their present size of 27 acres. (Academic Accelerator , n.d.)
Figure 16 shows the Prince of Wales Dock, during the extension but prior to being flooded. (SWANSEA AND PORT TALBOT DOCKS HISTORY, n.d.)
[image: A black and white photo of a large area with a large building

Description automatically generated with medium confidence]
[bookmark: _Toc155347141][bookmark: _Toc155352042][bookmark: _Toc155352682][bookmark: _Toc155356987]Figure 16 Archival image of the Prince of Wales Dock during the extension
Kings Dock 
Commencing in 1905 in response to the increasing demand for local tinplate exports, the development of King's Dock aimed to accommodate this growth. Positioned south of the Prince of Wales Dock, King's Dock, covering around 72 acres, was designed to be significantly larger. The construction, undertaken to meet the rising needs of the region, concluded successfully by 1909. (Academic Accelerator , n.d.)
Figure 17 shows archival images of excavation during the Construction of Swansea Kings Dock In 1905, lots of railway lines utilised that may still be buried there today. (SWANSEA AND PORT TALBOT DOCKS HISTORY, n.d.)
[bookmark: _Toc155347142][bookmark: _Toc155352043][bookmark: _Toc155352683][bookmark: _Toc155356988][image: Several pictures of construction site

Description automatically generated]Figure 17 Archival images of excavation during the Construction of Swansea Kings Dock


Queens Dock
Constructed alongside the Kings Dock in 1909, initially serving as a timber float and accommodating vessels, Queens Dock gained prominence in 1919 with the construction of the UK's first oil refinery by the Anglo Persian Oil Company in Skewen. Officially named by King George V and Queen Mary in 1920, the Llandarcy Refinery, completed in 1921, linked directly to Queens Dock, handling substantial oil traffic, reaching eight million tons annually in the 1950s. The refinery's decline began in 1961 with a pipeline connection to Milford Haven. The 1970s saw a resurgence with BP Chemicals' Baglan Bay plant. (SWANSEA AND PORT TALBOT DOCKS HISTORY, n.d.)
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[bookmark: _Toc155347143][bookmark: _Toc155352044][bookmark: _Toc155352684][bookmark: _Toc155356989]Figure 18 Japanese oil tanker 'eiho maru' berthed at Queens dock in 1952.
[bookmark: _Toc155356952]Permitted uses and restrictions.

Preliminary searches sound no listed buildings with a half mile radius of the site. No easements, land covenants located. 
It is recommending the port authority is to be notified of works schedule as security patrols are carried out around the perimeter of the Kings dock.  
There is no heightened duty of care requirements for resident, no schools or public hospitals close by the existing university campus is near the site but houses only adult learner. Normal 8:00- 17:00 working hours are to be adhered to.
NRV are to be notified and guidance is to be sought after due to proximity of the site in relation to watercourse. 
The site is not located on a SSSI site and the closest SII site is Crymlyn Burrows which is 2.4KM from site so not a concern.
No traffic management required for entry to the site.
[bookmark: _Toc155356953]Access to site
At present there is no issues accessing the site, there is an A road to the north of the site which is the A483 know as Fabian Way which leads onto Langdon Road. These roads are publicly owned by the Welsh government, so permission doesn’t need to be granted to utilities. There is no size or weight limit on these roads therefore there is no issues getting equipment to site including articulated vehicles. 
Swansea airport is located 9.3 miles from site which is approximately 27-minute drive from site.
The site is located appropriately 1.5 miles from Swansea city train station, which is calculated as a 33-minute walk away. I have attached below a screenshot of the up-and-coming rail closures for your convenience. (Transport For Wales , 2023)
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[bookmark: _Toc155347144][bookmark: _Toc155352045][bookmark: _Toc155352685][bookmark: _Toc155356990]Figure 19 Extract of Planned Rail closures Jan 2024

 Coastal investigations and Meteorological information
Due to the location of the site, I believe it is highly relevant to include a tide timetable and weather report. Forecast report provided by (TideForecast.com, 2024).
[image: A screenshot of a computer
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[bookmark: _Toc155347145][bookmark: _Toc155352046][bookmark: _Toc155352686][bookmark: _Toc155356991]Figure 20 Tide forecast
Land use 
Below is an extract of land use for the proposed slot and surrounding area, the site is currently still registered as a harbor. (OSM Landuse , 2020)
[image: A map of a city
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[bookmark: _Toc155347146][bookmark: _Toc155352047][bookmark: _Toc155352687][bookmark: _Toc155356992]Figure 21 Land use extract
[bookmark: _Toc155356954]Ground Conditions
Geology
During the desktop study I have found the following around the ground make-up of the proposed site, which can be seen below. 
Bedrock geology - South Wales middle coal measures formation -mudstone, siltstone and sandstone.
Superficial deposits- Marine beach deposits, sand.
No geological memoirs located for site. (British Geological Survey, 2024)
[image: A map of the earth
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[bookmark: _Toc155347147][bookmark: _Toc155352048][bookmark: _Toc155352688][bookmark: _Toc155356993]Figure 22 Extract of British Geological Survey Geoindex map showing geology and deposits.

Hydrogeological information 
Below is an extract of British Geological Survey Geoindex map showing geology and deposits showing Hydrogeology information. (British Geological Survey, 2024)
[image: A screenshot of a computer screen
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[bookmark: _Toc155347148][bookmark: _Toc155352049][bookmark: _Toc155352689][bookmark: _Toc155356994]Figure 23 Extract of British Geological Survey Geoindex map showing geology and deposits showing Hydrogeology information.
Aquifer designation
The type of aquifer around the proposed development is Carboniferous Limestone as seen below in figure 24, which is a moderately productive aquifer. (British Geological Survey, 2024)
[image: A map of the united kingdom
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[bookmark: _Toc155347149][bookmark: _Toc155352050][bookmark: _Toc155352690][bookmark: _Toc155356995]Figure 24 A Map showing aquifer level.
Site Hazards 
Seismic activity levels are low at the proposed build site as seen in figure 25 and 26. The chance of landslides is also low. 
[image: A map of the united kingdom
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[bookmark: _Toc155347150][bookmark: _Toc155352051][bookmark: _Toc155352691][bookmark: _Toc155356996]Figure 25 Seismic Hazard map
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[bookmark: _Toc155347151][bookmark: _Toc155352052][bookmark: _Toc155352692][bookmark: _Toc155356997]Figure 26 Landslide and Earthquake Searches
The south Wales area is well known for its coal mining heritage, although the general area has been identified as a mining location, there is no live or old mines within a 500m radius of the site. (Coal Authority Gov.uk, 2021)
[image: A map with a white rectangle with black text
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[bookmark: _Toc155347152][bookmark: _Toc155352053][bookmark: _Toc155352693][bookmark: _Toc155356998]Figure 27 Extract from the coal authority activity map
 Parts of the proposed build site has a high flood risk from surface water and watercourses. As far as coastal erosion is concerned the surrounding docks all are characterised as high risk from the sea. With this in mind the recommendation is to seek a specialist flood defence contractor to conduct a thorough site survey and provide suggestions on build specifications. (Natural Resources Wales, 2023)
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[bookmark: _Toc155347153][bookmark: _Toc155352054][bookmark: _Toc155352694][bookmark: _Toc155356999]Figure 28 Natural Resources Wales flooding risk map.
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[bookmark: _Toc155347154][bookmark: _Toc155352055][bookmark: _Toc155352695][bookmark: _Toc155357000]Figure 29 Natural Resources Wales coastal erosion risk map
Borehole analysis 
I have sourced a document that includes a borehole survey conducted by the West Glamorgan County Council for the construction of the new County Hall which is located approximately 1.2 miles from the proposed site. The borehole reached a depth of 21 meters, utilizing a 200mm rotary percussion drill affixed to a Dando investigator. Refer to the figures below for a summary of the report. (West Glamorgan County Council, n.d.)
Attached is a sketched summary and clear illustration of the Strata columns found during the bore hole this can be seen in figure 31.



[image: Scanned image of the borehole log]
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[bookmark: _Toc155352696][bookmark: _Toc155357001]Figure 30 Borehole date for County Hall Paxton Street
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[bookmark: _Toc155352057][bookmark: _Toc155352697][bookmark: _Toc155357002]Figure 31 Hand drawn sketch of the strata columns seen in borehole.







[bookmark: _Toc155356955]Utilities and Service connections 
 Sewager and Potable Water
Dwr Cymru Welsh Water is the water undertaker for the proposed site location. All queries related to connections are to be directed to developer.services@dwrcymru.com there website is dwrcymru.com/developer-services, there are no local offices and the only listed address is there head office which is Dŵr Cymru Welsh Water, Linea, Fortran Road, Cardiff, CF30 0EH. Due to the size of the premisses and legislation around fire sprinkler system costs are only available with quotation. All fittings within the building must meet the Water Supply (Water Fittings) Regulations 1999 before DCWW will sign the property off for connection. 
The minimum pressure and flow DCWW must guarantee is 1.5 Bar static pressure and 10LPM flow at 1 Bar dynamic pressure as per the Water Industry Act of 1991.
The closest potable water main to connect to is a 160mm Protecta Line pipe laid in 2019 at a minimum of 750mm depth, I have completed desk top hydraulic analysis and can confirm the expected pressure at the connection point is 3 Bar, which is more the sufficient to supply the size of building proposed.  The water supplied in this area is characterised as Soft Water.
It is also important to note that there is excellent fire hydrant coverage around the whole perimeter of the site.
There is a 6” Gravity sewer main 71m away from site which is suitable for the connection size required. There is a sewerage pumping station on the entrance to Langdon Road. (Dwr Cymru Welsh Water, 2024)
Drainage 
Due to the risk of flooding highlighted in the site hazards section it is recommended that a more detailed site survey is carried out around drainage. I have completed a quick desk top search that identifies the plot as being floodplain soils that has naturally high levels of ground water. (Soilscapes Viewer, 2022)
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[bookmark: _Toc155352698][bookmark: _Toc155357003]Figure 32 Extra of Soilscape map

Electricity supply
National gird is the service provider for electricity in the area, they can provide free technical guidance, information about their equipment and essential safety information. Contact number for national gird is 0800 6783 105 their address is https://www.nationalgrid.co.uk/contact-us.
There is low and High voltage below ground cables located to the north and east of the proposed site.
A scheme of charges can be provided by national grid at the point of application. (nationalgrid, 2023)
Gas supply
Wales and West utilities are the service provider for gas in the area, there connect number is 0800 912 2999 and email address for connection is connections@wwutilities.co.uk.
There is 180mm PE low pressure gas main 30m North of the proposed site to connect to.
A scheme of charges can be provided by Wales and West Utilities at the point of application. (Wales & West Utilities , 2024)

[bookmark: _Toc155356956]Potential Ground Contamination

Radon 
The proposed slot is in the lowest band of radon potential, less than 1% of homes and building in this area is at or above the Action Level for Radon (UK Health Security Agency , 2022).
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[bookmark: _Toc155352058][bookmark: _Toc155352699][bookmark: _Toc155357004]Figure 33 Extract from Radon risk map.




Permitted Waste sites.
There are multiple different refuge sites near the proposed building plot. I have attached in figure 34 below a map from the NRW showing these sites they are marked with blue cross/star. (Natural Resources Wales, 2023)
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[bookmark: _Toc155352059][bookmark: _Toc155352700][bookmark: _Toc155357005]Figure 34 Extract of permitted waste sites map.
Contaminated land
Highlighted below in yellow is all the know areas of contaminated ground around the proposed build site, it is unknown what the contaminates are but due to the history and previous use of the site it highly recommended that ground samples are taken here and analysed.
All ground investigation is to comply with BS-5930 (Bsi.knowlegde, 2020).
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[bookmark: _Toc155352701][bookmark: _Toc155357006]Figure 35 Extract of map showing contaminated land

[bookmark: _Toc155356957]Site investigation summary and recommendations

At present the proposed site is a feasible location, that boasts great views and will have limited impact on the public, access to site is good for plant/materials to be delivered and mains for all required utilities are within close proximity to the site which will reduce the cost of connections.
The proposed building plot, situated on a historical dock, presents a unique set of challenges and considerations. The historical significance of the dock adds cultural value but also demands careful preservation during any construction activities. However, the site is characterized by a high flood risk, requiring meticulous planning and design measures to mitigate potential flood impacts. Additionally, the presence of potentially contaminated ground poses a significant environmental concern, necessitating comprehensive site assessments and remediation strategies to ensure the safety and sustainability of any development. The project demands a thoughtful and integrated approach that addresses both the historical context and the complex environmental factors associated with flood risk and contaminated ground.
My recommendation is to firstly carry out some onsite trial holes and send the samples off to be analysed to confirm if the ground is contaminated and secondary have an in-depth flood risk assessment completed by a specialist contractor. 

[bookmark: _Toc155356958]Recommendations for foundation type

Prior to reading the preliminary recommendation for the foundation type It’s essential to note the limitations of the borehole data provided within this desktop study and that these recommendations are purely based for the borehole for the county hall site. This data is not for the exact site location and there will be differences on the top levels at the very least due to the historical use of the site. Therefore, it’s imperative to complete comprehensive on-site boreholes to a depth below 22 meters (as an ideal bearing layer was not located on the borehole data provided). 
Deep foundations are essential in this case where the surface soils lack sufficient bearing capacity to support the loads exerted by the proposed structure. It vital to transfer these loads to deeper layers with a higher bearing capacity.
Initial recommendation would be to utilise Friction piles, which primarily rely on shear stresses along the pile sides to develop the majority of their bearing capacity, making them suitable for situations where harder layers are too deep as is the case with the proposed plot. These piles transfer loads to the surrounding soil through friction between the pile surface and the soil, effectively reducing the 'bulb of pressure.' Typically employed for larger structures and in scenarios where soil conditions are unsuitable to prevent excessive settlement such as loose gravels, sands, and made ground piling serves as a crucial solution. (Nantel, 2023)
Raft foundations have been explored for the site because level of sand and clay in the sub-strata of the site but due to the size of the building proposed and the number of stories raft foundations are not suitable.
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[bookmark: _Toc155352060][bookmark: _Toc155352702][bookmark: _Toc155357007]Figure 36 Hand drawn sketch of deep foundation/friction piles.
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