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[bookmark: _Toc92224749]Introduction

The City and County of Swansea alongside Marriot Hotels are looking to design and build a new ice cream parlour with staff welfare facilities, and manager’s accommodation above. The plot is south of Pixton street carpark in the Swansea Foreshore area.

The approximate Gross Internal Area (GIA) of the ice cream parlour building at ground floor level is to be approximately 300 square metres.

The Scope of this report is carry out a preliminary study for a full site report as part of the feasibility of the project.

The purpose of this report is to outline the best potential methods for constructing the foundations and to assess any hazards or risks relative to the above development. 

This report will include these key considerations:

· Access and egress considerations
· Site hazards and risks
· Subsurface contamination
· Planning and design
· Bore hole sample overview
· Foundation design considerations 























[bookmark: _Toc92224750]Historic background of the site

The site for the proposed ice cream parlour is located on the former Swansea South Dock. Construction of the South Dock was started in 1852 by the Swansea Dock Company, and completed in 1859 by the Swansea Harbour Trust (Powel, 2021). The wheel barrow used to transport the first load of soil away from the site can be viewed at the Swansea museum. 
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Figure 1 Swansea Blitz https://www.warhistoryonline.com/war-articles/remembering-the-swansea-blitz.html

According to the Swansea Docks website (Swansea Docks 2021), the dock was a major port for transporting coal from the nearby mines.  South Wales coal was highly prized for its purity, and was widely used to power large steam locomotives in both shipping and land transport due to its excellent heat to weight ratio.  The South Dock had eleven coal-shipping appliances in its heyday, although this fell to just four in the 1930s. The port was also used to ship precious metals such as copper, iron, and nickel to far flung regions of the British Empire.  The original South Dock was entered from the river via a half-tide basin, fitted with a pair of lock gates.  In 1903, a new entrance from the river was created.  This entrance is still used today for leisure boats to access Swansea Marina, through ‘sector’ gates.

With the rise in demand for coal and copper at turn of the century Swansea became a crucial port and city.  Swansea South Dock was an important commercial shipping site for over 100 years.

Swansea Docks have played an important role in the UK at war since their construction.  Only a year after construction of the dock started, the Crimean war against Russia began, and the docks were an important site for transport of valuable coal, copper, and iron from the South Wales Valleys.  In the Second World War, the docks were used as a testing site for experimental tank ramps.  They also played a vital role in the transport of tanks, fighter aircraft, and munitions.

During World War Two Swansea was heavily bombed due to its industrial importance.  Large parts of the City Centre were levelled, including important commercial premises, and there is documentation of bombings affecting the docks throughout the war, although on occasion they were missed whilst other areas of the city sustained heavy damage.   

[bookmark: _Toc92224751]Site Location

The proposed development is situated in the Swansea marina.  The ice cream parlour will be in between the Marriot Hotel and the Swansea Civic Centre.
This area was previously the Swansea docks. As described above, over the years this area has seen huge change. Most of the area used for the proposed construction will be reclaimed land. This will greatly influence our approach to the foundations because this type of land typically has unstable subsurface characteristics, and may be comprised of unknown contaminated materials.  This will limit our choice of foundation options.


The Site can be accessed via several major roads. Some of these have height restrictions. The safest and quickest way to the M4 would be to follow Fabian Way. This avoids all height restrictions and is a wide road. I would can see no reason why there would be any issues getting the required vehicles to the site.
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Figure 2 HGV route to the site from the M4



Planning will need to be acquired for the site from Swansea Council.   Planning permission ca be applied for at: https://www.planningportal.co.uk/wales_en/. 

The development will also need approval at various stages of construction from building control. It would therefore be required to involve building control from the start of the project.

Based on the proposed floor area, a Building Research Establishment’s Environmental Assessment Method (BREEAM) rating for new construction will be required (BREEAM 2014).
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Figure 3 BREEAM criteria taken from https://gov.wales/sustainable-building-standards


[bookmark: _Toc92224752]Site Considerations

The Site is currently a carpark. The carpark is tarmaced and provides an excellent base to start construction. There is plenty of space for cabins. The site will need to have facilities for washing and cooking. Due to the site’s close proximity to the sea it would be advantageous to have the cabins facing East to reduce their windage. They will need to be anchored to the ground as the site could potentially see high winds. 

There is a nearby water main for a temporary connection to provide water for the cabins and for any water needed during the construction. This can be applied for by contacting Welsh Water https://developers.dwrcymru.com/en/applications/water-connections/new-water-connections.
It would also be worth considering applying for the permanent sewer and water connections.  If there is no capacity for additional flows in the sewer or the water mains then there could be significant costs to upgrade the network, and these costs would need to be picked up by the developer. Although this is highly unlikely due to the relatively low expected water consumption. 

The proposed ice cream parlour is in a popular location, especially during the summer months. Consideration needs to be taken to reduce or prevent dust and maintain good air quality. It would also be worth thinking about noise pollution as well as the site is in close proximity to the Civic Hall and the Marriot Hotel.  With this in mind, working hours should be restricted to 9 – 5 hours. Weekend work should be kept to a minimum.

Sub Surface utility searches need to be carried out before any excavation works are carried out. This can be obtained from https://www.cornerstoneprojects.co.uk/utility-searches/?gclid=Cj0KCQiA2ZCOBhDiARIsAMRfv9LUdEteHTEBvqA5VEIYQsM7URwoT2nx4q3uirY7Tj_xaBnU_fzlPxgaAk1CEALw_wcB for less than £100. This should highlight any buried gas, electric, water mains or sewers.


Zetica’s website (ZeticaUXO 2021) states that site location has a very high probability of finding munitions.  I would therefore highly recommend paying for a professional survey to be carried out before carrying out any excavating or any additional bore holes.
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Figure 4 - bomb risk map https://zeticauxo.com/downloads-and-resources/risk-maps/

Due to the site’s close proximity to the sea, flooding of the ice cream parlour from the sea cannot be ruled out. The Welsh government is currently in the design phase to upgrade sea defences in the Mumbles area (Swansea Council 2021). Mumbles is very close to the site of the ice cream parlour, and these sea defences may affect the risk of flooding to the ice cream parlour. The ice cream parlour has not been designated as an at risk area. There is the possibility this could change in the next couple of years if climate change accelerates faster than predicted. If this were to happen and the ice cream parlour site become at risk, then Welsh government investment would be required to protect the centre of Swansea and 100’s of businesses. Flooding from a fresh water source would be unlikely as there are no obvious water courses nearby. The ice cream parlour is located close to the River Tawe estuary, however flooding of that river would be highly unlikely to affect the site of the ice cream parlour due to the proximity to the sea.  

A national cycle route passes the front of the new development.
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Figure 5 Map Showing Cycle route in front of the new development www.google.com/maps
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Figure 6 plan showing cycle routes www.google.com/maps
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a) [bookmark: _Toc92224754]Geotechnical Information


In the made up ground at the proposed site there are likely to be contaminants. The ice cream parlour sits in an area of the South Wales Middle Coal Measure Formation.  The surrounding area has seen large scale coal mining which means that mine working may be discovered during the full site geotechnical report. 


b) [bookmark: _Toc92224755]Subsurface Composition


As can be seen from the history of the south dock; the area has seen hundreds of years of change and development. This has led to 4 meters of made up ground below the subsurface. There is a very high likelihood that there will be containments in the upper layers of ground.  
I obtained a bore hole log for the nearby Civic Hall construction (British Geological Survey 2022). The bore hole was a 200mm diameter open hole rotary drilling from 15m down to 22m. The hole was carried out by a Dando investigator. 

Below the 4 metres of made up ground, the rest of the hole consists of clays and mud stones down to 22m depth.

As this is a brown site area there is a very high likelihood of the ground being contaminated with heavy metals, chemicals, and organic materials. It is the responsibility of the developer to check for these contaminants by arranging for soil samples to be tested. As per the Environment Act 1995, the Pollution Prevention and Control Act 1999, the PPC Regulations 2000 and the subsequent DCLG Planning Policy Statement;  if contaminants are found, the developer must dispose or neutralise them before carrying out any work on the site (Chudley R 2014).



c) [bookmark: _Toc92224756]Subsurface Hazards

I would expect significant contaminated soil in the upper layers of soil, specifically the 4 meters of made up ground. I have been unable to obtain any soil samples for that site via a desktop study. I would highly recommend soil samples be taken. The contaminants found might change how the made ground will be disposed of, which could potentially greatly increase costs.

[bookmark: _Toc92224757]Foundations


a) [bookmark: _Toc92224758]Foundation Considerations

For this site, there are two main types of foundation to consider; Deep and Shallow foundations. They must conform to BS 8004:2015 Code of practice for foundations (EN Standards 2021).


Pile foundations are the only deep foundation option. These can be made of various materials, including wooden piles, concrete, steel, and concrete reinforced with steel.

Deep foundations are not necessary for the site due to the low load-bearing nature of the building.  They are therefore not described further in this report.

Shallow foundations can be of strip, pad, and raft types.


Strip Foundations:- A strip foundation consists of a channel being dug into the ground. The width can vary but would be around 1m wide. The depth would depend on the individual site and conditions observed. The depth of a strip foundation would be between 2-5m deep these depths depend on the structure and sub soil structure. The thickness of the concrete strip depends on the soil and the load bearing. The strip can be filled fully with concrete to the depth of  damp proof membrane (DPM) or can be made up using trench blocks or similar. Strip foundations would traditionally be found on small buildings or structures, such as houses or garden walls. They are very simple to set out and can be dug by hand or with a small digger. This type of foundation is limited to low load bearing buildings. In clay or silty soils they suffer from shrinkage. Tree routes severely exacerbate this issue in these situations alternative foundations should be considered. (University of the West of England)

Pad Foundations :-  A pad foundation consists of multiple small squares of concrete used to support steel frames. A hybrid approach can been used utilising various types of the other foundations where needed (University of the West of England).  
For this site a pad foundation would not be suitable the site for the ice cream parlour has made up ground and loose soil. This is the type of ground that pad foundations are not suitable for. 

Raft Foundations:- This type of foundation has one large concrete slab which covers the complete floor space of the building above. Where there are any structural walls or load bearing pillars, additional depth of concrete and steel could be required. Insulation will need to be considered on top of the raft depending on the floor structure used (concrete/suspended).
Raft foundations are often used where poor quality ground is found. The raft also works well in poor drainage areas. 
Raft foundations again are for low load bearing situations with a small foot print (University of the West of England). 
For the ice cream parlour site, if contaminants are found they will need to be removed before the raft foundation can be completed.

















[bookmark: _Toc92224759]Method Recommendations 

Based on the desktop survey I have identified that the site has very poor soil composition. Clays and mudstone layers below the made up ground mean there is a likelihood of shrinkage and poor drainage due to the clay layers. The proposed ice cream parlour is of a small size with potential low load bearing. This will depend on the design of the building and materials used. So based on these observations my foundation recommendations would be to use a raft foundation due to the low load bearing. 

[image: page1image31954832]
Figure 7 Raft Foundation Detail Craig Jowitt (reproduced from Chudley and Greeno 2014, p260)



If the building was to be of a higher load bearing then a piled foundation would need to be investigated further or compaction of the sub surface and then raft foundation over the top.

It is highly likely that contaminated soil will be found in the 4m of made up ground from the sites previous industrial history. It is very important that this is investigated as this will affect the way the foundation is constructed, as the contaminated soil will need to be removed or naturalised. 

[bookmark: _Toc92224760]Recommendations for detailed site investigation 

The Site location has seen centuries of development, this brings a high likelihood of contaminated soil. Soil samples need to be taken and tested before any work is carried out. I would also highly recommend appointing a specialist to survey for unexploded ordinance. 
Once this has been carried out I would then recommend proceeding with taking bore holes across the site, adjacent bore holes logs show made up ground, and this is likely to be the case for the Ice Cream Parlour location. 
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Figure 8
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Figure 9 Bore Hole Log British Geological Survey 2022
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Figure 10 Bore Hole Log Part 2 British Geological Survey 2022
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