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2.0 Summary
This report aims to give you a historical background of the Swansea docklands site and the local area, with the preliminary study for a two-story steel framed building on plot C adjacent to the IQ building SA1 8EW. This information will be gathered from archive's, internet searches and local knowledge, you will find photos and drawings to back up the information. With this information I advise you of the specific elements of interest and areas of greatest concern. With the preliminary investigations I will give a suitable foundation type for the building from geotechnical data. 

3.0 Procedure
I will be getting my information from local resources, local people's knowledge, classroom materials and online resources.


4.0 findings
4.1 Historical
The area has a vast history. Originally the site was estuary mud flats known as Fabian Bay. It was in the late 1800’s that the area started to change, and Swansea docks began to be created. With growing shipping demands, copper, tin, coal, coke, and patent fuel. The dock lands had to be expanded. With poorly lit and secluded areas it became an extremely popular place with prostitutes however this was until a drowning of Selina Rushbrook in the lock gate in 1907. The dock was updated and grew even bigger. The lock that connected the tidal basin to the prince of Wales dock was back filled in the mid twentieth century that is directly beneath the new proposed building, the lock is still believed to intact including the lock gate and parts of the swing bridge for the trains to cross the lock. By 1947 the lock had gone, and smaller buildings were built and a pumping station. On this site there was a vast railway network to transport cargo to and from the dock, including the mumbles train line. At the start of the nineteenth century there was no road connection between Swansea and Oystermouth, the railways initial use was to transport coal, iron ore and limestone. Construction appears to have finished in 1806 and operations using a horse drawn carriage started without formal ceremony. As built the line connected the brewery bank on the Swansea canal in Swansea with terminus at Castle Hill next to the current Clements quarry in the small fishing village of Oysermouth known as mumbles. 



[image: ]
Figure 3 of site 1879 (county archives) Fabians bay before docks construction
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Figure 4 of site 1919 (county archives) when lock connected tidal basin to prince of Wales dock
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Figure 5 of site 1948 after lock was back filled 
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photo 1 of mumbles original train


4.2 Site Details
[bookmark: _Int_61969M3i][bookmark: _Int_hoG7mxtE][bookmark: _Int_WZ1fyR4f][bookmark: _Int_hXhEMlyK][bookmark: _Int_HQVKHOev][bookmark: _Int_Ore7P7cq][bookmark: _Int_OE2E3tsZ][bookmark: _Int_EaWfqKZE][bookmark: _Int_YZdmN10J][bookmark: _Int_si9S5gwU][bookmark: _Int_pLJ9mNbb][bookmark: _Int_RRljHb1F][bookmark: _Int_F4AEauZ1][bookmark: _Int_w9qq2nEX]Location of the site is plot c1, adjacent to the IQ building SA1 8EW. The area is owned by University of Wales Trinity Saint David. The site is currently used as a car park, the new intended use is a two-story steel framed development. It will be approximately 3200m2 of floor space. Within the area there are residential buildings, restaurants, bars, and docks. There is no restricted access to the site as it is main road and can cohabit large vehicles such as HGV’s, cranes, and heavy plant. However, noise pollution should be considered due to the proximity of residential dwellings. Peak traffic times should also be taken into consideration, as the main roundabout into the docklands is extremely busy during these times. Traffic control measures will be needed around the site to help students, lectures, and site users access the current campus. There is no railway bridges or lines within proximity of the site to cause any obstructions. The use of the dock as materials could be brought in by ship. There is no refuse site on the site however an allocated site could be used as a temporary measure, but contractor will have to find appropriate site.


[image: ]
figure 1 image of site plan (assignment information pack)
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figure 2 image of completed building (assignment information pack)

4.3 Walk over survey
[bookmark: _Int_oiWkp2nF][bookmark: _Int_7qld0hXD][bookmark: _Int_BQlsH2dN][bookmark: _Int_LmVEiQhk][bookmark: _Int_RGrj3403]There is high footfall over the site as an operational campus also the carpark will be affected. Site is open to the elements. Puddling surface water due to uneven ground. Extraordinarily little vegetation on site. 

4.4 Geological appraisal
The Swansea valley has a rich history with mining. This was for coal and copper, but copper put Swansea on the map. There is no mining activity directly on our site. From the bore holes we can see the following information.
[bookmark: _Int_rqOlXNep][bookmark: _Int_JkvMpdjn][bookmark: _Int_z5JqtFuI]The first 5m consists of built-up ground containing bricks, ashes, sand, clay.
From 5m to 7m dense sandy gravel with traces of sandy clay.
7m to 8m very dense sand with some gravel.
7m to 18.6m very stiff grey gravelly boulder clay.
[bookmark: _Int_QxhpaVln]18.6m to bottom of bore hole 22.5m grey mudstone
[bookmark: _Int_7Pc72Sxd]Using online viewers, I have determined the site to be made up of;
[bookmark: _Int_4NDAFubG]Superficial deposits containing blown sand with sedimentary superficial deposit formed between the quaternary period.
The area of the site also contains loamy and clayey floodplain soils with naturally high groundwater, this is also confirmed using the borehole logs. 
[bookmark: _Int_FgyPL16C]The fertility of the site is moderate but viewing on site there is lack of vegetation present.
Bedrock consists of mudstone, siltstone and sandstone and sedimentary bedrock formed during the carboniferous period.


4.5 environmental appraisal
[bookmark: _Int_XN1vfnmW][bookmark: _Int_gwBjMebE][bookmark: _Int_ry4AkbKa][bookmark: _Int_EJ8Tzjt9][bookmark: _Int_DS7hKNBg][bookmark: _Int_zA9n9fNi][bookmark: _Int_IVnbpAh3][bookmark: _Int_q0jqerhO][bookmark: _Int_B3k4VJFq][bookmark: _Int_LccwNiXp][bookmark: _Int_nuImzmAP][bookmark: _Int_9DmEaOXS][bookmark: _Int_wKIqgZom][bookmark: _Int_MwvPifdd][bookmark: _Int_4MMdZuks][bookmark: _Int_qFOMkJfW]From the history of the site and the results from the bore holes the first 5m is of concern with ashes, bricks found in borehole samples. We know the ground has been built up and many other objects and debris could potentially be found in the ground. I would also be concerned with the amount of rail traffic historically on the site and the possibility of chemical contaminants that could also be present. Due to the locality to the water every effort and precaution should be made to make sure that no pollution and contamination is to enter the water course. All non-natural materials should be removed and disposed of in a safe and correct manner. Noise and dust pollution should be always kept to a minimum due to the locality to residential and business premises. Using the National Resources Wales to further identify flood risks, the flood report identified that there is elevated risk of flooding from the sea but does not benefit from flood defences. The site has no records to flooding. There is extremely minimal risk from flooding from rivers and surface water and small water courses. The use of the sluice gates could be used to help with the prevention of flooding. Within the local area there three SSSI site Crymlyn Bog, Crymlyn Burrows, and Pant-Y-Sais.

[bookmark: _Int_C4aqjgsP][bookmark: _Int_PTx1j16J][bookmark: _Int_IfSnFA9N]Crymlyn Bog is the largest lowland fen in Wales. Crymlyn Bog is a nature reserve, and it is remarkable that is still there due to the number of industrial industries that have surrounded it throughout history. 
[bookmark: _Int_f2i4Uo23]Crymlyn Burrows is a nature reserve consisting of the dunes, beach, and salt marsh that is not only a SSSI site it is a home for many species of wildlife. The site is adjacent to the Swansea Bay campus.
[bookmark: _Int_4ZuKDCZI][bookmark: _Int_OVOBwIA9][bookmark: _Int_vUVWITG6]Pant-Y-Sais is very similar to the Crymlyn Bog but much smaller. It is home to many wetland plants, birds, and insects.

[bookmark: _Int_epeNA03R]4.6 Archaeological appraisal
[bookmark: _Int_hR63IdcG][bookmark: _Int_KVggJB7X][bookmark: _Int_sZXoTXwP][bookmark: _Int_er4rukZn][bookmark: _Int_9KDieuiN][bookmark: _Int_lXirC3xV][bookmark: _Int_YUQJ5dBV][bookmark: _Int_1wmTRxU9][bookmark: _Int_NezJF4yR][bookmark: _Int_tMvhamei][bookmark: _Int_0m5eVp32][bookmark: _Int_hX0XlEbE][bookmark: _Int_DSt3dbOa][bookmark: _Int_XeCxIPel][bookmark: _Int_fIvbaBKu][bookmark: _Int_9weGIzr1]As Swansea is one of the largest cities in Wales, during the war on Feb 19, 1941, to Feb 21, 1941, the Luftwaffe unleashed 1273 high explosive bombs and 56000 incendiary devices that devastated an area of 41 acres. A total of 230 people died. A lot of the rubble and debris was used to back fill in areas of the dockland. This would have contained numerous amounts of hazardous materials. With the amount of ordinance dropped the potential of an unexploded device could be present within the building site. With the lock being and surrounding area being back filled there is a potential to find historical artifacts also old walls and footings from past buildings. There is also the possibility that the old lock walls, lock gate and swing bridge are also still intact. The finding of any archaeological finding will have a detrimental effect on the site as the site will be shut down. This could take many years if not stop any further projects on the site.





[image: ]
Photo 2 of damage from bombing during the Swansea blitz 



4.7 Utilities
[bookmark: _Int_62PxE8Qi][bookmark: _Int_aYElddLz][bookmark: _Int_FXtWnOHo][bookmark: _Int_6mG4Ezmd][bookmark: _Int_wOK5Fg7r]Electric, gas, water, and BT all in the road and are present on the site. All precautions should be taken, and all utility suppliers should be contacted and have confirmation of where supplies are before the ground is broken. During the walkover there are fire hydrants within the locality. A BT box is on site that would need relocating.
Welsh water 0800 052 0130
National Grid Gas 020 7004 3000
[bookmark: _Int_t83UVkXO]National Grid Electric 0800 096 3080
B.T 0800 023 2023




4.8 Conceptual Ground Model
Potential contamination sources
Below is a list of the potential historical contamination sources that may be present at or adjacent to the assessment site:
· A variety of previous industrial activities, such as a garage/repair centre, telephone exchange (fuel storage), iron foundry, railway, and sawmills, may have left behind residual soil or groundwater contamination in the region that was formerly used as part of Swansea docks' North Dock area.
· Made Ground connected to the demolition of existing structures from earlier construction phases may include potentially dangerous materials like asbestos.
· [bookmark: _Int_zVSbf4lr]Ground gases associated with backfilling the site and buried organic matter.
· With localised minor fuel/oil spills acting as potential point sources of surface contamination, the existing site use is thought to be unlikely to provide a source of pollution that might be particularly significant.

[bookmark: _Int_Meiu1O3Z]Potential receptors
The Assessment Site's potential targets or receptors for contamination include:
· Construction workers members of the public and residents.
· Groundwater under the site
· increased pollutant concentrations in soils or groundwater, proposed construction structures, or proposed services
· Surface water to river and sea
Potential pathways
[bookmark: _Int_I1p51SgJ]The following are some examples of the mechanisms or routes through which the detected potential pollutants might come into contact with the potential receptors:
· Dermal contact with soils, dusts, liquids, or vapours; Ingestion; Inhalation; Construction workers and future site visitors
· [bookmark: _Int_8Dt4jnzg]Leaching of soil contamination and aqueous phase contamination migration through artificial or natural strata, though the underlying alluvial deposits are likely to prevent migration vertically into the underlying glaciofluvial or coal measures aquifers given their probably low permeability characteristics
· Chemical attack on water supply pipes or concrete foundations through direct contact with soils or groundwater that have high sulphate or volatile organic compound concentrations
· Gaseous phase pollution migration via granular Made Ground or shallow natural strata from on-site (Made Ground or Alluvium) or off-site sources
· Leachable or aqueous phase pollution migration via the underlying shallow groundwater from off-site sources
· The initial risk assessment is based on a prospective development that is being considered 
· and any potential ground hazards.




	Potential source
	contamination
	pathway
	risk
	Who/what 

	Made ground
	Metals, Asbestos, hydrocarbons.
	[bookmark: _Int_6PdZtNVn]Airborne migration of soil and dust 
	med/high
	[bookmark: _Int_EFHWyR2e] pedestrians, residents, businesses, site workers

	plant
	Fuel, oils, noise
	Water course, airborne
	med/high
	[bookmark: _Int_AzO3T1aE] pedestrians, residents, businesses, site workers, environment

	electricity
	
	electrocution
	med
	Pedestrians, residents, business, site workers

	gas
	Carbon dioxide, methane, radon
	Airborne, explosion
	med
	Pedestrians, residents, business, site workers

	water
	[bookmark: _Int_lDh5CmDJ]Water pollution, flooding
	Water course
	med
	Pedestrians, residents, business, site workers

	Unexploded ordinance
	Chemical, toxins
	explosion
	low
	Pedestrians, residents, business, site workers

	[bookmark: _Int_fG0lIbf1]Archaeological finds
	anything
	Airborne, water course, 
	med
	Pedestrians, residents, business, site workers













5.0 conclusion
[bookmark: _Int_7NkuSpkp][bookmark: _Int_e58652EZ][bookmark: _Int_p33JRiC4]This report has explained to you about the history of the site from being mud flats to a working dock with locks, swing bridge and a vast railway infostructure. Due to this the potential of fuel, oils are likely to be present. This will need to be tested as some chemicals can have a detrimental effect on concrete.
[bookmark: _Int_ycrgZAoV][bookmark: _Int_lRwOINET]Ground water would be a hazard and will need permeability testing due to alluvial soils present which will be good for drainage but could also be washed away and carry potential hazards materials into the water course. Clay is also present on site that could contain pockets of hazardous materials.
[bookmark: _Int_uLn2mIQm][bookmark: _Int_Y8zDKpii][bookmark: _Int_a8WKZ3Ny][bookmark: _Int_W1zSdPJG][bookmark: _Int_DcrWyH5K]Bombing during the war and the dock and lock being filled, this could have contained contaminates and hazardous materials. If any ordinance if found this will have an effect on the project due to site shut down, this could make project unleasable. With the site also being built up this could be a potential for voids.
[bookmark: _Int_mKyUF2sQ] buildings being transformed into business and residential, and a campus being constructed.
[bookmark: _Int_6L3vB3G4][bookmark: _Int_6mVpSYXU] Given the information on SSSI’s and utilities. Construction materials and potential chemical ground hazards could have an effect on utilities by permeating through water pipes. If there as asbestos present from past backfilling, there will need to be a specific contractor to remove and dispose. Disposal site would need to be identified by the contractor for this. Construction dust to be kept to a minimum to stop residential and environmental impact, this would need to be assessed prior to excavation.
[bookmark: _Int_A5TXBmhB][bookmark: _Int_nAQgAidu][bookmark: _Int_KRoCC0XU][bookmark: _Int_K044fdKC][bookmark: _Int_kaJMNwyY][bookmark: _Int_JVNgpmKh][bookmark: _Int_y8b0b9xX][bookmark: _Int_PluBbW7k][bookmark: _Int_m9o4Y0vf] I have also given you ground conditions. Due to the report, I would highly recommend that as the site has been built up there could and probably be a lot of contaminants in the ground, this needs to be a priority when breaking the ground as these contaminants could be harmful not only to people but to wildlife and the environment. Extra care should also be taken to noise pollution and construction traffic due to the locality of the site to business and residential properties. I would also recommend more ground studies be done to search for possible ordinance and for archaeology.
[bookmark: _Int_lZANNhhS][bookmark: _Int_Scok1ymt]Site access is not a hazard as such but will need to be considered as residential and campus access will need to be maintained.
[bookmark: _Int_WwkmCm0D][bookmark: _Int_lwxRyv3S]No specified refuse site identified, contractor to identify.








[bookmark: _Int_O00SwBEi]6.0 My foundation recommendation
 [image: ]
Figure 8 of drawn foundation

[bookmark: _Int_0UE06T53][bookmark: _Int_nMI7zLzK][bookmark: _Int_3HvWXDgd][bookmark: _Int_eOLsrQ7i][bookmark: _Int_UcB7Rtsg][bookmark: _Int_7iXKsnFo][bookmark: _Int_b8xKNvkI][bookmark: _Int_Uku2vVHW][bookmark: _Int_dqqoKCRV][bookmark: _Int_jRb8g6zv][bookmark: _Int_MoCorMFV][bookmark: _Int_YQC6JqMy][bookmark: _Int_4TVRV6QV]The main aim of a raft foundation is to spread the load of the building across the whole surface of the site that is under the building. The raft foundation reduces the stresses on the ground below the building and can cope with ground movement without compromising structural integrity. The raft foundation can be made stronger by giving a greater raft edge and adding more steel bars and mesh. Raft foundations are also far more cost effective and are typically used for large warehouses and supermarkets. As the proposed new building is a two story steal framed building it will not be a substantial weight. For this reason, it is one solution for this site as the alternative of pile foundations would impact the residents, businesses, and the campus that surrounds the site with noise pollution. Raft foundations will also have the benefit of not having the possibility of hitting buried ordinance, dock walls, lock gate and swing bridge. Further ground investigations are required along with conversations to determine the correct foundations.
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