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[bookmark: _Toc155644258]1.0 Introduction
[bookmark: _Toc155644259]1.1 Swansea Docks Background
With significant history dating back to the 1700s, Swansea was widely famous for its maritime trade and industrial activities. Swansea’s direct access to the Bristol Channel led to trading links to Cornwall and Devon, which were sources of copper ore. During the 1800s copper smelting was so important that Swansea became known as ‘Copperopolis’ with 70% of the world's copper being processed in Swansea. Between the 1800s to 1900s due to the popularity, the docks expanded along with the industrial evolution leading to the success of the coal and copper industries. However, during the 1940s Swansea was hit massively in WWII affecting the city’s infrastructure causing a giant reconstruction and redevelopment of the targeted areas. This took place in the 1950s. Due to the polluted land, this was a struggle, however, the city persisted but has struggled in recent times with the reduction of coal use, export reduced and due to the increase in oil, this led to the North and South Dock closing in the 1900s (Swansea Museum, nd).  Despite the heavy industry reductions, the docks remain open but are now mainly used to handle large vessels and cargo. With the docks being taken over by the Welsh Government in 2022 and with the recent SA1 waterfront developments, the future of the area looks promising (Mansfield, 2022). 
This report will provide an overview of the site where future works are planned on the SA1 University of Trinity St David Swansea Campus featuring the E9 plot in Figure 1. The report will look at the site history, geology, hydrology, environmental factors, and more. Recommendations will be provided for key areas which may need addressing in a future investigation. A foundation choice will also be presented with an example model based on the details of the report.
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[bookmark: _Toc155644541]Figure 1- SA1 Site Plan
A study of historical Ordnance Survey maps has been undertaken to identify any former land uses at the site and surrounding areas that may have geotechnical or geo-environmental implications for the proposed development. These key findings are summarised in Table 1.



















[bookmark: _Toc155644261]1.3 Site History Overview

	Reference
	Key Features (On Site)
	Key Features (Off Site)

	[image: ]
[bookmark: _Toc155644542]Figure 2- OS Map 1888 (National Library of Scotland, 1888)

	Beginning of construction development of docks.
Pollutants nearby with proximity to copper and chemical works.

	Access available via railway and road to St Thomas.
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[bookmark: _Toc155644543]Figure 3- OS DigiMap 1940 (EDINA, 1940)

	Construction of docks complete.
Improved access with construction of bridge to land of site.
	Direct water flow near with the river Tawe.
Pollutants nearby with copper and chemical works still in motion.
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[bookmark: _Toc155644544]Figure 4- OS DigiMap 1980 (EDINA, 1980)

	Redevelopment of docks complete due to the bombing in 1950.
	No major developments- area of land in use as a Goods Shed.
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[bookmark: _Toc155644545]Figure 5-OS DigiMap 2023 (EDINA, 2023)

	Area of land not in use. Expected environmental concerns with remedial works nearby.
	Local developments of housing near site
Improved access with all link roads in use, but bridge between site and dock not in use.


[bookmark: _Toc155630142]Table 1- Site History Overview (Adapted using relevant OS Maps)

[bookmark: _Toc155644262]2.0 General Site DetailsPlot E9 

[bookmark: _Toc155644263]2.1 Site Location 
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[bookmark: _Toc155644546]Figure 6- Site Location (Bing, 2023)
With the site not in current use, there is use slightly to the west of the site as a machinery storage facility (see Figure 6). To the south sits another storage facility which is in use. To the north of the site is a housing estate and further to the west sits the IQ building and main campus parking facility. With further housing being planned near the site (see figure 1) noise and disturbance would be an area to look at in further detail, however, it is recommended that construction of plot E9 commences first but special consideration should be given to the housing opposite and the nearby working facilities in order to comply with CCS1.2, “The Registered Activity providing a safe environment, preventing unnecessary disturbance, and reducing nuisance for the community from their activities” (Considerate Constructors Scheme, 2024). 
[bookmark: _Toc155644264]2.2 Access & Traffic
Access is quite positive for the site. To the west of the site is the main University parking facility which is of use to students and staff members. Access to the site is possible via the west from this parking facility with the bridge being a link between Robert’s Road and the area of the site. To the east of the site is a road that has direct links to Fabian Way which has nearby connections to the M4. As parking may be an issue for works on site in the main campus with the business, further investigation could be looked at for the introduction of parking spaces nearer to the site with direct access via both the East and West. 
In addition, there is a railway station to the northwest of the site just over a mile away. However, buses run close by with nearby stops to the intended site similar to the current campus, which is currently successful. Access would be recommended to the northeast of the site joining from Fabian Way with the increase of traffic as you further travel west on Fabian Way and get closer to Swansea centre (see figure 7).
Referring to Figure 7, with the site being in close proximity to the A483 which has close links to the M4, the connections are pretty good with traffic being fairly moderate. Although Swansea is a big city with some popularity as shown in figure 7, traffic is expected along sections of the road highlighted in amber, but generally not too extreme considering the area with large sections of blue indicating clear travel at the current period. Access would be recommended to the northeast of the site joining from Fabian Way with the increase of traffic as you further travel west on Fabian Way and get closer to Swansea centre (see figure 7). With local businesses, housing, and a driving test centre close to the site works planned mustn't cause significance to them. These factors combined will be important to comply with section CCS1.2 of the Considerate Constructors Scheme.
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[bookmark: _Toc155644547]Figure 7- Traffic update during work rush hour on the 18th December (GoogleMaps, 2023)
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With the aid of borehole logs and geological information on the BGS an anticipated geology of the site has been established. Using the BGS, there is a bedrock geology with the formation including mudstone, sandstone, and siltstone. With the land being on top of the sea, there are superficial deposits established in the form of shingles, sand, silt, or clay. 
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[bookmark: _Toc155644548]Figure 8- Borehole Log positions in comparison to plot E9 (Adapted using Bing Maps, 2023)
Despite not all of the borehole logs being in the exact position of the site, the similarities are clear. Please refer to the appendices for full borehole log information. Referring to Appendix A, at depths of around 4-6m gravel and stones were consistently found. At the greatest depth of 38m hard sandy clay was found with some stones. Moving on to Appendix B (section A in Figure 8), mudstone was found during the penetration test at a depth of just over 20m with thick gravelly clay found in large thicknesses. The N level which signifies the relative density and shear strength of the soil was found to be quite high at great depths. However, in Appendix C (section C of Figure 8) a similar report was found with dense gravelly clay found again at depths of around 15m, but extremely weak mudstone was found at depths of over 20m. This is an area that should be explored further in a future geotechnical study with the mudstone creating complications with its load-bearing capacity and permeability. It should also be noted that due to the recent remediations near the site, there could be potential contamination at depth (see Appendix C). Additionally, with the borehole logs used in this study being relative distance from the site it is recommended for exploratory holes to be trialled on plot E9. These trials should be in line with the GSHVBS Vertical Borehole Standard.
 
[bookmark: _Toc155644266]3.1 Soil Conditions
Figure 9 indicates the presence of loamy and clayey soils at the site with naturally wet drainage. Carbon in the soil is medium, with fertility being quite high, and drainage being naturally wet. Groundwater feeds into the river and this river creates a pollution risk. Thorough research into the percentages of loam/clay is recommended with too much clay potentially leading to poor drainage and potential foundation issues.
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[bookmark: _Toc155644549]Figure 9- Soil Texture (LandIs, 2023)




[bookmark: _Toc155644267]3.2 Contamination
As discussed previously, there is a potential chance of contamination due to nearby remediation works (refer to Appendix C). With the previous history of bombings in the area in the 1950s there lies a potential contamination issue as well as potential for finding unexploded bombs. Using Zetica’s UXO map (see Figure 10) areas highlighted with an aeroplane highlight the Luftwaffe targets and therefore due to this, there lies a high risk of unexploded bombs in the area. To the north of the site lies UXO’s which have been found which are near the site. This map is advisory however in areas of high risk such as this it would be advised to have a more detailed UXO study. There are low percentages of radon expected in the site with there being a less than 1% chance of radon levels of over 200 becquerels per cubic metre (see Figure 11). These results are indicative and not definitive, and with there being expected higher levels of radon in the nearby area, this could be a consideration.
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[bookmark: _Toc155644550]Figure 10- UXO Map (ZeticaUXO, 2023)
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[bookmark: _Toc155644551]Figure 11- Radon potential of being above the action level (UK Gov, 2022)
[bookmark: _Toc155644269]4.0 Hydrology
Referring to Figures 12 and 13, there is a current medium risk in parts of the site area with a high risk in some parts of the site from surface water & small watercourses. This would be expected with the nature of the land and the fact that it is not used. This flood risk is an area that would need to be looked at in greater detail in future investigations. The potential for tidal flooding is low, however, with unlikely but possible drastic rise of sea levels and potential severe weather due to the proximity of the sea this could be a consideration in a more detailed investigation.
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[bookmark: _Toc155644552]Figure 12- Flood Risk (NRW, 2020)
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[bookmark: _Toc155644553]Figure 13- Tidal Flood Risk (NRW, 2020)
[bookmark: _Toc155644270]5.0 Additional Findings
[bookmark: _Toc155644271]5.1 Sites of Scientific Interest
There have been 3 sites of scientific interest found in the area (see Figure 14). These include Cors Crymlyn, Crymlyn Burrows, and Blackpill. Future investigations will need to be in place to minimise the risk of disrupting these areas with the nearby River Tawe and Swansea Bay Sea producing the ability of contamination through watercourses. Section CCS2.1.1 of the Considerate Constructors Scheme should be considered greatly and the potential risk of contamination or disruption of these areas should be considered further in the geotechnical study.
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[bookmark: _Toc155644554]Figure 14- Sites of Scientific Interest (NRW, 2023)








[bookmark: _Toc155644272]5.2 Topography
Due to the nature of the area, with the area being a man-made structure, the elevation can be seen as consistent with the whole of the E9 plot being between 6-7m above sea level (see Figure 15). Thus, highlighting that the site is generally flat and terrain isn’t a major concern. However, there is some concern with Kilvey Hill in the background which poses a threat of potential soil erosion, stability issues, and possible landslide risks. This risk is unlikely but one to be a concern in a future geotechnical study to assess the stability and safety of the mountain.
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[bookmark: _Toc155644555]Figure 15- Swansea Topographical Map (TopographicMaps, 2023)









[bookmark: _Toc155644273]5.3 Climate
Due to the coastal location, wind can be a big factor. Please refer to Figure 14 for the wind speed average across the UK. As seen in the figure Swansea is an area with greater wind speeds. With the nature of the proposed building using steel frame and the height of the building it is likely that major craneage will be used. With this likelihood, a future assessment should address wind conditions and severity in more detail to construct safely and evaluate the best period of approach.
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[bookmark: _Toc155644556]Figure 16- Wind Speed Average Map (Met Office, 2010)




[bookmark: _Toc155644274]6.0 Summary of Findings & Recommendations for Future Investigations.

	Hazard
	Desk study conclusion
	Concern level
	Considerate Constructors Consideration (CCSM Monitor Checklist)
	Recommendation for future investigation

	Access/Traffic
	Positive access possibility, traffic manageable
	Low
	Refer to sections CCS1.1, CCS1.2 & CCS1.2.3. Potential concern with local housing disturbance, possible consultation with locals advised.
	Address potential parking problems & disturbance levels.

	Contamination
	Possibility with background history of the site and area. Radon levels were found to be low.
	Medium/High
	Refer to sections CCS2.1, CCS2.1.2 & CSS2.1.3
	Future investigation is recommended into the exact site, radon levels, and UXO advisory map provided, and a more detailed map should be explored.

	Climate
	Significant wind were levels found in the area.
	Medium
	Refer to sections CCS3.2.2, CCS3.2.3 & CCS3.2
	Potential challenges to the foundations and superstructure approach, however, this is manageable.

	Topography
	Good topography found at the site with level terrain. Nearby Kilvey Hill is a concern.
	Low/Medium
	Refer to sections CCS2.3, CCS2.3.3 & CCS2.1
	Possibility of landslide/erosion. Further investigation of Kilvey Hill stability is recommended.

	Ground instability
	Extremely weak mudstone found, high potential for mudstone. The Strength of the mudstone at the exact site are not confirmed. Thick layers of strong gravelly clay found in nearby boreholes
	Medium
	Refer to sections (CCS2.1, CCS2.1.3 & CCS3.2.3)
	Borehole logs and future consultation with the geotechnical engineer is recommended to determine exact ground stability.

	SSI’s
	Nearby SSIs found. Potential for disruption with local watercourses
	Low/Medium
	Refer to sections CCS2.1 & CCS2.1.3
	The likelihood of disruption should be further investigated.


[bookmark: _Toc155630143]Table 2- Desk Study Findings & Recommendations
[bookmark: _Toc155644275]7.0 Conceptual Model & Foundation Design
With the findings of this report, piling is recommended as a foundation choice. Piling has many advantages when dealing with low-bearing capacity soil at higher depths and soil with higher water content as expected at this site. Contamination is a possibility in the site and piling will mitigate this possibility and reduce the potential for spreading possible contaminants. With high wind levels expected at the site piling has additional benefits with lateral load resistance a benefit (Prasad, n.d.). Pre-cast-driven concrete piling would be recommended with several of the borehole logs used in nearby areas concluding findings of potential obstructions in the formation of cobbles and boulders (please refer to the Appendices and Section 3.0). This type of piling offers the ability to reinstall piles if an obstruction is found. In addition, in Appendix C this type of foundation choice was also concluded as the best foundation with ground conditions expected to be similar at this site.
A potential model sketch has been produced for the foundations of the site (please refer to Figures 17 & 18). Please note that with the full details of the site not being possible in this study, this model has been based on findings of nearby strata. Boreholes and further investigation into the specific E9 plot of land would be recommended before determining an exact foundation type. 
With the high load-bearing pressure expected with the proposed 3-story framed building, reinforced concrete piling is advisory, and an example of this is displayed in Figure 18. Piling is currently advised to be based on top of thick expected hard gravelly clay which was found in thicknesses of over 7.5m, however, if potential mudstone is found to have a high soil-bearing capacity this would be recommended. Moisture content will need to be considered with high moisture content posing a threat.
High lateral loads are expected and hence reinforced concrete pile caps are advisory to strengthen the foundation, reduce the risk of settlement, and distribute the load evenly (UtilitiesOne, 2023). BS 8102:2009 and 2023 Building Regulations for future foundation design are advisory.
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[bookmark: _Toc155644557]Figure 17- Potential foundation type (rough sketch)
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[bookmark: _Toc155644558]Figure 18- Reinforced Concrete Piles (rough sketch)
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[bookmark: _Toc155644280]9.3 Appendix C- CISM Borehole Log (AECOM, 2019)
Borehole Log taken from AECOM’s ground conditions analysis for projected CISM building at Swansea Bay Campus.
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Technical Note 006
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“The following technical note i required to summarise the ground condition nformation
onthe sie,in support of the planning pre-appication.

Previous Information

Asite-specicground invesiigaton has ot yet b competefor the CISM bulding.The ste works for
he cround estiation il commence in Jaruary 2020, with an Ierprtathe report avalabie i
Febiuary 2020.

However, e have access 0 3 previus ground investigaton epors, competad for 3 adacent buldngs:
o e Bay campus (Computationl Foundey, MPACT and ESRI, which provide the bass fo the fosowng
nderstancing of te possie ground condtiors.

T folloing a the concusions o the comined 3 roundinvestigaton eports:

Ground Conditions

Theanicipated ground condiions raasfollows:

42-3m ik hoizon of made ground gravel. cobblesand sand) was observed aross te ste Beneath
he mace round was 613 deeplayer o i t ecm graine anc. cverying  3-5m ceep ayer of
S0 10 vry st gravely iy, Becrock was encountered at sopraxatey 20.0m below ground Ve,
‘Comprisingof etremely weak rey mudstone.

‘Summary of anicpeted ground condrions
E= opth e o [ DepinioBase o | Bt aeserion
topofstatum | staumimba)
b
ok Goms | Gouwd Lol | 250320 | Gavely e o medum SAND win oy
conbies and some bouders of Quarzic
Sancstone.
TeonSed | 9033 | T0S0TEE | Medum denee o deee T Brow wnd
yelowish brown e o medum SAND with
Cacarsous el ragmerts
Fioio-Gaal | 10801550 | 2050500 | Sffn laces vey suf dark o and greven
™ broun sigity sandy ravely CLAY wth many
suoundedcoties.
Tower —God | 20307500 | Uoowm | Exremey weak rey WUGSTONE recaved 35
Messures clayey subangular e to medum gravel szed
fragments
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