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1.0	Location Plan
Author, 2020

Author, 2020














2.0	Geological History
The south wales area is mainly composed of sandstone and limestone rock formations shaped by glaciers and water erosion. Our proposed site however; is low-lying, coastal ground which is composed of mudstone with coal seams, seatearths, and thin sandstone beds. Much of this band of rock was made up from glaciofluvial deposits of sand and gravel from when the glaciers retreated. The visible surface layer would have been loose sand shaped into a beach and dunes by the sea and wind.British Geological Society. (2011). Bedrock and superficial deposits Swansea [Image] Available at: http://www.largeimages.bgs.ac.uk/iip/mapsportal.html?id=1004285 [Accessed 06/10/2020]

	More recent times have had the area used heavily by industry, the original sand dunes have been replaced with made ground that supported the rail infrastructure. This made ground covers a large portion of the Swansea city area and will need to be taken into account when designing the substructure of the building. (British Geological Survey, 2020).

3.0	Fault Lines
There are a number of faults crossing Swansea bay in a rough north to south direction, these faults come perpendicular to the coastline with one running each side of the proposed site but not directly through. (British Geological Survey, 2020).

4.0	Surface Soil
The visible surface soil on site is a mix of sand and earth, this soil composition could be created from sand blowing in from the beach and mixing with the topmost layers of the earth or it could be that all of the topsoil is this way. A high percentage of sand mixed in with the soil will mean that drainage is good but a borehole will be required to make further analysis of soil properties.Author, 2020



5.0	Human History
The proposed project is to be located on the Swansea seafront, between the Marriot Hotel and the Swansea Civic Centre and adjacent to the coastal walkway path, its surrounded by human activity and in 2020 no elements of the natural landscape remain. OS maps from 1879 show the area as still maintaining its sand OS Maps, (1899), OS County Series; GLAMORGANSHIRE 1:2,500 (1899) [ONLINE]. Available at: https://www.old-maps.co.uk/#/Map/265398/192683/12/100633 [Accessed 25 October 2020].

dunes, the ‘Parade’ along the front of the city is set back from the seafront with a railway track weaving between the two. By 1899, the industrial revolution had meant the sand dunes were mostly built over, the rail tracks and timber yard were expanded and an engine shed built to cater to the demand from the adjacent south dock. Over the next 70 years industry continued its expansion with the addition of a paint factory, canister and wagon repair works. It was not until 1969 when land use started to gradually started to change as industry retreated with the dismantling of the railway line and in 1975 the construction of the civic centre. At this time, during construction of the civic centre the whole area was regenerated and repurposed, Paxton Terrace, Dunvant Place and Sloane Street were demolished as part of this scheme and the seafront has remained much the same since. OS Maps, (1879), OS County Series; GLAMORGANSHIRE 1:2,500 (1879) [ONLINE]. Available at: https://www.old-maps.co.uk/#/Map/265398/192683/12/100196 [Accessed 25 October 2020].
OS Maps, (1969), OS County Series; GLAMORGANSHIRE 1:2,500 (1969) [ONLINE]. Available at: https://www.old-maps.co.uk/#/Map/265435/192327/12/100956 [Accessed 25 October 2020].



6.0	Ecology - Fauna
The biodiversity is expected to be low, the area is isolated from any larger wild spaces and its small in terms of animal habitat at around 1357m2. There are a number of trees but the vast majority of the land is cut grass and concrete with a small number of non-native bushes. Human activity is also high, adjacent to a car park and the coastal promenade the area sees high footfall and disturbance from people. As standard it would be expected to do and landscaping work outside of the nesting season but a more extensive biodiversity study would be needed to show any specifics.
7.0	Ecology - Flora
A - Grass mix. 
Lawn grasses are made from a variety of different cultivars of grass and grow almost anywhere. We can tell little about the ground conditions from its presence.
B - Evergreen Spindle (Euonymus japonicas)
Grows in all types of soil conditions but prefers well drained soil. (Garden Tags, 2020)
C - New Zealand flax (Phormium tenax)
Grows in well-draining sandy soil. (RHS, 2020)
D - Pampas Grass (Cortaderia selloana 'Monstrosa')
Grows in well-draining sandy soil but isn’t fussy about pH. (RHS, 2020)
E - Pine (Species Unknown)Author, (2020) Species identification with the aid of Inaturalist & PLantID

A
CV
E
B
D
F

Hardy tree that prefers well drained conditions. (RHS, 2020)
F - Sea Beet (Beta vulgaris subsp. Maritima)
This is the only plant likely to not have been planted on site and has seeded itself. It is a coastal species that prefers sandy soil. (Garden Tags, 2020)

These species of plant found at the site all indicate well-draining soil, this soil is likely to be well draining due to its mixture with the sand from the beech but also because its on top of a well-draining made ground as indicated by the historical maps.
A check should also be done to ensure no trees have TPO orders on them, this would prevent the cutting down, topping, lopping, uprooting, wilful damage or wilful destruction of trees without the local planning authority’s written consent this could have a significant impact on the project (gov.uk, 2014).

8.0	Contaminants - Ground Gas
Ground gases can be found within the soil caused by a variety of different sources, Carbon dioxide or methane could be created from the decay of organic matter and radon from decaying uranium (Designing Buildings, 2020). Radon in particular can be a problem in the south wales area, as shown by the map created by UK Radon.UK Radon. 2007. UK maps of radon. [ONLINE] Available at: https://www.ukradon.org/information/ukmaps. [Accessed 28 October 2020].



9.0	Rainfall, Wind & Exposure to SeawaterBuilding Regulations (2010) Site preparation and resistance to contaminates and moisture: Approved Document C. Updated 2017. Available at: URL from https://gov.wales/building-regulations-guidance-part-c-resistance-contaminants-and-moisture (Accessed: 25 October 2020).

weather-averages.co.uk. 2020. Weather Averages. [ONLINE] Available at: https://weather-averages.co.uk/city/uk/swansea#avg_rain_mm. [Accessed 25 October 2020].

Swansea and west wales is classed as a very severe zone for exposure for driving rain by building regulations.  Average annual rain is 999mm (Weather Averages, 2020) this will have an impact on the design of both superstructure, substructure and the construction itself. As the project is situated on the coast there is little protection from the elements, the building will take full impact of wind and rain blown in from the sea. Any materials  or methods of construction used will have to tested against this to ensure the lifespan of the building from wind, water and the corrosive elements of the salt.

10.0	Protections on land
The proposed area for development should be checked if it comes under any form of protection. There are many different forms of protection from different levels of authority that may be placed on an area; a number of these are listed below. 
An internationally or European protected site:
· special area of conservation (SAC)
· special protection area (SPA)
· Ramsar wetland
· potential SPA, possible SAC or proposed Ramsar wetland
A nationally protected site:
· site of special scientific interest (SSSI)
· marine conservation zone (MCZ)
A locally protected site:
· local nature reserve
· local wildlife site
· local geological site
A protected area:
· national park or the Norfolk and Suffolk Broads
· area of outstanding natural beauty
· heritage coast
(gov.uk, 2016)

11.0	Watercourses
There are no watercourses in the local vicinity of the project, the river Tawe would be the closest watercourse and this is roughly 1km to the east.

12.0	Impact of climate change
The location of the proposed project could be at risk of flooding, Even though it is a seafront location the area isn’t classed a risk as a sea related flood risk. The area is more likely at risk from river flooding and surface waters, when designing the substructure, drainage and any landscaping works we should take into account the risk and aim to mitigate as much as possible. (Natural Resources Wales, 2020)

13.0	H&S - WW2 Munitions
Unexploded bombs left over for German air raids have been found at a rate of roughly 60 per year since 2010 450 bombs have been found and safely disposed of with the vast majority being uncovered during construction projects. Swansea was targeted by the Germans for its industry and infrastructure links was the 8th highest city in the UK for how many bombs were dropped. (BBC, 2018) Our site as shown by this map of german targets lies between two areas they were aiming at destroying, its entirely plausable that bombs landed in the space between these two targeted areas(swansea.gov, 2020). The risk of uncovering an unexploded bomb is high and must be taken into account by the H&S team working on the project.www.swansea.gov.uk. 2020. The Three Nights' Blitz. [ONLINE] Available  at: https://www.swansea.gov.uk/article/57405/The-Three-Nights-Blitz#:~:text=The%20Three%20Nights%27%20Blitz%20was,killed%20and%20397%20were%20injured

14.0	H&S - Historical Hazardous Materials
Given the history of the site there may be hazardous substances such as asbestos buried in the made ground layer, there may also be oil, fuel, metals or glass left over from the industrial railyard that is buried within the made ground. H&S should take this into account and a provisional sum should be created for and additional cost related to removal.

15.0	H&S - Modern Hazards
Drug paraphanila such as needles are sadly present on many construction sites in south wales, drug related deaths have seen an 84% increase over the past 10 years in wales (bbc.co.uk, 2019). Toolbox talks and health and safety protocols should ensure everyone on site know how to deal with any sharps hazardous utensils.

16.0	Archaeologist - Industrial & WW2
Given this historical nature of the site it could be assumed that historical objects or structures may be uncovered during the construction. It’s important for this to be briefed to any contractors and for it to be built into the programme just in case it causes any delays.

17.0	Existing Services
From a site walk we can see two signs of underground services, there are street lights running parallel with the coastal path and there are a series of manhole covers on the grass area.  A full CAT scan of the area and a survey of utilities would be essential before any work is started.

18.0	Existing borehole samples from area
(See Appendix A)
This borehole data is from 1975 taken before the construction of the new civic centre. Its location is on our proposed site at SS69SE345. From this confirm some of our assumptions taken from the site walk and other historical data we have discovered.
GL to 4.95m
Made ground consisting of ash, sand, bricks and clay.
Our flora species and historical maps indicated that there was good drainage and a layer of made ground left from the industrial time period.
4.95 - 7.95m
Sand, Gravel & Clay
This would be the lower deposits from the beach & sand dunes left from before any human activity.
7.95 - 18.60m
Boulder Clay
This thick layer is indicates we are above our bedrock layer
18.60 - 22.00m
Mudstone
Bedrock 
19.0	Recommended Site Investigation 
· Topographical and Existing Services GPS Survey
From this we can discover site levels and any existing services that need to be worked with but also it can be used as the template for the design going forward.
· Series of Boreholes
This will give us a more recent analysis of the ground and will allow us to design out substructure correctly and safely. We will also be able to see if the depth of bedrock is consistent across the site or if deeper/shallower foundations are required in different areas.
· Gas monitoring 
Because of the made ground and the potential for ground gasses such as radon which are particularly prevalent in the south wales area its advised to have  a series of boreholes with gas monitoring devices to see if the slab needs to be protected and vented from Radon gas.
· Ecology & Biodiversity
To protect any flora and fauna in the area from disturbance or destruction during the construction. It could also provide recommendations for designing in positive biodiversity such as swift brick nests, bat boxes or landscaping recommendations such as beneficial native plants for pollinators.
· Check for any protections with local authority
Any protections will have a major impact on construction so should be identified as soon as possible.
[bookmark: _GoBack]
20.0	Building regulations, local authority involvement & codes of practice 
All formal building regulations should be followed, Planning permission should be attained, codes of best practice followed and local authorities should be kept updated on the scheme at all times.
· Building Regulation
· Welsh building regulations should be followed to the minimum standard in all cases. Thought should be put into improving on these standards where possible to improve the lifespan of the building but also its efficiency as things like U-values change over time.
· Code of practice
· During the Borehole investigation the British standard BS 5930:2015 should be followed, this will ensure the correct sequence of actions for getting an accurate sample.
(Geotechnicaldesign. 2015)
· When the piling is done its important to also follow the British standard BS EN 12699:2001 on driven piles and Foundation piles EN 12794:2005 on Precast concrete products.
(Geotechnicaldesign. 2015)
· CDM regulations should be followed thought the predesign stage to keep good management of the H&S on site.
· Local authority
· Planning permission will need to be attained.
· Potential disruption for local roads and highways that may need to be discussed with the local council.
21.0	required foundations
From the provisional evidence gathered from this study I would propose pile foundations being the most suitable for this project. This site has 4.95m thick band of made ground, this would mean any shallow foundations such as strip foundations would be liable to cracking and large amount of settlement.Author, 2020

	The soil structure begins to become more rigid at 7.95 meters when it becomes ‘Stiff grey-brown gravelly boulder clay’. This would be the shallowest point we could put our foundations. If the superstructure is of a significant weight then the pile foundations could be put down deeper into the ‘Very stiff grey gravelly boulder clay’ at 11 meters and ‘grey mudstone’ at 18.60 meters. 
The pile material whether it be steel or reinforced concrete would need to be suitable for a wet salty ground and guaranteed to last the lifetime of the building.
With the loose ground that consists of the top 7.95m there is a high chance of collapse and squeezing within any borehole. Driven foundations would be advised, this will drive the pile through the loose layers of earth and negates any hole collapse issues.Author, 2020

The foundations will need to be designed to last in the coastal environment and will need to take into account the weight of the building but also any additional stress that would come from increased wind loading and heavy rainfall.
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