This report is to initiate a preliminary study for a full site investigation as part of the feasibility stage of a proposed project that the city and county of Swansea have chosen to enter into a joint agreement with Marriot Hotels to create a new restaurant and ice-cream parlour (with manager’s apartment) on Swansea foreshore, in the position indicated. The site is located between County Hall and the Marriot Hotel. The building, which is to share parts of the car park of both existing adjacent facilities, is to have a GIA (Gross Internal Area) at ground floor level of approximately 300 square metres. 
The building is to contain the restaurant, café bar, ice-cream parlour, kitchen, food-stores etc. At second floor level, there is to be a self-contained manager’s apartment and staff welfare facilities. This project is procured via a Design and Build contract.

In this report I will:

1. Describe the historical background of the site and local area via a preliminary desktop study, drawing upon archival material. My study will include plans and photographs, with full referencing of both illustration and archival information gained. 

2. [bookmark: _Int_HEUP3Jcy]Describe, given the historic background, my recommendations for the contents of a detailed site investigation (which is to be undertaken by a specialist geotechnical contractor). I will advise them of which elements of the site investigation you consider being most significant and applicable to this particular site, given its historic background, and where I believe the greatest risk lies. 

3. State the Building Regulations / Codes of Practice from which my recommendations are derived and state any necessary involvement of local authorities.

4. With the aid of sketches, I will describe a suitable foundation detail for the building, based on my preliminary observations and archival data.
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Site Location
If you face the intended building site from the roadside then to your left will be The Marriot hotel which was built in 1989,
The Swansea civic centre will be to your right which was built 1982,
Behind the intended site is Swansea beach and behind me is a roadside which leads onto a car park and nearby buildings of Swansea Marina.
[image: ]
This is an image of The Swansea Civic Centre during its construction phase. 
Image taken from Wales Online - https://www.walesonline.co.uk/news/wales-news/forgotten-houses-birth-one-swanseas-15905059.


History of Swansea
https://en.wikipedia.org/wiki/History_of_Swansea
Swansea is a city that has a history spanning back thousands of years. There is archaeological evidence of prehistoric human occupation that will back up this fact. The city has a mediaeval history with 10 castles that are located near the coasts of some of Swansea's top beaches such as Gower, Loughor and Oxwich to name a few. Moving onto the later stages in the city's history, Swansea was a key player in the industrial revolution for Wales. As you come off the beach, you can enter the docks and ports where many ships come with or take all sorts of materials and equipment.

Next I am going to slightly talk about the Swansea Blitz as it would have had an impact on the ground due to the number of bombs being dropped on the city.
During World War 2, the German Luftwaffe pummelled Swansea with bombs over 3 days causing an insane amount of devastation and ruining lives. It is unclear as to how much damage was caused near the coast of Swansea but inbound of the city was destroyed. An educated guess is telling me that that some destruction would have happened near to the site or on the site.




The information that is about to be documented is from http://mapapps.bgs.ac.uk/geologyofbritain/home.html
This site gives information regarding the bedrock geology, superficial deposits, bore holes and earthquake timelines.
Swansea’s coast has a rock formation which is comprised of coal or South Wales Coalfield as it is formally known. The port was incredibly significant as its usage was constant due to the coal quarries on the coast and limestone quarries in mumbles which is not too far from the port which was shipped off to other cities but the coals main use from quarries was used in smeltering works on copper. Rivers such as the Tawe was also used to transport coal, limestone, and copper to other trading city’s such as Bristol; with the Bristol channel then leading onto Cornwall and Devon. At 1 point of the city's history, Swansea was known as the ‘Copperopolis’, producing up to 70% of the worlds copper making the coal mined in the copper making process incredibly significant.
[image: ]
This image is of The South Dock which was copied from the Historypoints.org website - https://historypoints.org/index.php?page=swansea-marina

Around 1764 a smeltering company closed then re-opened as a pottery maker. The process of making pottery initially involves clay and water but to get that final solid finish then heat is required, thus making the use of coal essential to keep fires burning which then leads to more mining of coal.

If you would like more information regarding what coal mining companies were operating around the Swansea area, then I suggest you look at ‘https://www.swansea.gov.uk/archivecollections#cookie-consents-updated' and there is a search option there for you to type in ‘south Wales coalfield,’ I came across a book written by Ray Lawrence and on p496 he talks about "The Mines of the South Wales Coalfield".

There are other sites with information readily available about what mines were around Swansea and a map of how Swansea's coal was from the Carboniferous period, just google ‘northern mines research society’ and look for ‘south Wales.’



[bookmark: _Int_CQM9nBJJ]Whilst were on the topic of the carboniferous period, I am going to explain what it is and how it relates to the south Wales coalfields. All the information that I am going to write is taken from ‘https://en.wikipedia.org/wiki/Carboniferous’ and relayed in my own words. The carboniferous period is a period in geology which dates to 60 million years ago. It is a Latin term which means coal bearing. If you look at the link I have listed about Wikipedia then it will go on to describe the different dimensions of this period and it shows tables to further explain.

Below I have entered a useful explanation about coal and how it is formed from - https://energyeducation.ca/encyclopedia/Coal_formation
Coal formation
Coal is a combustible fossil fuel that contains a large amount of carbon-based material, which makes up approximately 50% of its weight. After a few million years, the formation of coal is produced and the first coal-bearing rock units appeared about 290-360 million years ago, at a time known as the Carboniferous or "coal-bearing" Period.
The forming of coal begins in areas of swampy wetlands where groundwater is near or slightly above the topsoil. Organic matter is quickly produced due to flora present  - faster in fact than it can be decomposed. In these swampy areas, layers of organic matter are accumulated and then buried. It is these layers of organic material that then form coal. The Sun provides coal its energy, and is energy from sunlight trapped by dead plants.

The process that creates coal varies slightly in different areas depending on the plants and conditions that are present. Coal formation has 2 processes: peatification and coalification. Bacterial activity is the main process that creates the peat during peatification. Increasing temperature and pressure from burial are the main factors in coalification. To form coal, the following steps are followed;

1. Plant matter in mires and wetlands, such as ferns, shrubs, vines, trees, and algae dies and accumulates on the surface. The organic matter is decomposed by bacteria, yielding carbon dioxide and methane.
2. Plant matter becomes buried, and are no longer exposed to air. Anaerobic bacteria then decomposes the material. Burial and accumulation can occur for several thousands of years, producing several meters of partially decayed plant matter known as peat.
3. When this peat is deeply buried, water and other compounds is squeezed out from the increasing pressure and the lowest quality of coal, lignite, begins for form.
4. Continued burial, resulting in increasing pressures and temperatures, causes this low quality lignite coal to be transformed into higher quality "black coals". First lignite becomes sub-bituminous coal, then bituminous coal, and finally the highest quality anthracite coal. As these transformations occur, the amount of water and other compounds in the coal decreases and the coal becomes more dense. Along with this comes a higher carbon concentration.


[image: ]
On the site
Bedrock geology description: The formation of South Wales Middle Coal - Mudstone, Siltstone and Sandstone. Sedimentary Bedrock is formed approximately 310 to 318 million years ago in the Carboniferous Period. Local environment was previously dominated by swamps, estuaries, and deltas.

Setting: swamps, estuaries, and deltas. These sedimentary rocks are fluvial, palustrine, and shallow marine in origin. They are detrital, forming deposits reflecting the channels, floodplains, and deltas of a river in a coastal setting (with periodic inundation from the sea).

Superficial deposits description: Blown Sand - Sand. Superficial Deposits formed up to 3 million years ago in the Quaternary Period. Local environment previously dominated by windblown deposits.

Setting: windblown deposits. These sedimentary deposits are aeolian in origin. They are detrital, comprising medium- to fine- grained materials, forming lenses, beds (and locally) dunes.

On the beach
The bedrock geology is the same as onsite description.

Superficial deposits description: Marine Beach Deposits - Sand, Silt and Clay. Superficial Deposits formed up to 3 million years ago in the Quaternary Period. Local environment previously dominated by shorelines.

Setting: shorelines. These sedimentary deposits are shallow marine in origin. They are detrital, generally coarse-grained forming beaches and bars in a coastal setting.

Above information taken from BGS site.



Positives and Negatives about this site
The positives about this composed building site are that you will make a considerable amount of money business wise. Swansea's population is growing considerably with new student buildings being constructed, there is an arena that is newly built nearby, hotels, bars, clubs, a marina and restaurants within walking distance and you also have Swansea beach which is on your doorstep and that has thousands of local people and tourists which visit there. There is parking available and easy access to your building, and you are only a couple of miles away from the nearest motorway so having materials or stock delivered would not be a hinderance.

The negatives and where greater risks lie about this proposed site would be mainly to with mother nature, regarding the weather. I would expect high winds so the foundations of the building would have to be wider than usual and extremely reinforced with re-bar, all cement bases and walls would have to be thicker as well as windows and the property would have to be majorly insulated. The saltwater from the nearby beach is corrosive so you would have to apply a special substance to outside walls. I would build the building higher than usual regarding footings to prevent potential flooding risks with global warming reaching new highs and sea levels rising, but I would also allow for extensive draining around the building as it is by a beach and the weather in Swansea is mainly wet and cold for most of the year. Expect to pay higher insurances on this building due to the location of the building and the unpredictive weather we have in Swansea; significant repairs would have to be done yearly with exterior work.

The gov.uk website states that if your development is in a high-risk area then you must submit a Coal Mining Risk Assessment. It also states - If you are submitting a planning application in a development low risk area then there is no statutory requirement to submit a CMRA to the LPA (Local Planning Authority).
This site advises you to check a coal authority's interactive map viewer to see if the site is either high or low risk, so I checked on https://mapapps2.bgs.ac.uk/coalauthority/home.html and it does indicate that it is not Development High Risk Area, however, a Coal Mining Risk Assessment will still have to be submitted as a significant amount of groundwork and engineering will be required. As stated in my opening description of this report, a geotechnical contractor will undertake further investigations and fill out relevant documents. 
There is a lot of information as to how to apply for planning and what forms to fill in on - https://www.gov.uk/guidance/planning-applications-coal-mining-risk-assessments

[bookmark: _Int_uO322pdL]Below I have partially copy and pasted a couple of relevant sources of information regarding building on a coalfield and risks involved.

Bre, Radon, guidance on protective measures for new buildings. P11. 
Although very rare, there may be cases where the building being constructed is located on or adjacent to a landfill site or old coalfield. In such cases additional precautions may be needed to deal with methane and other landfill gases. Appropriate measures for dealing with methane are described in BRE Report BR 414, Protection measures for housing on gas-contaminated land. The measures described exceed those required for radon, so where both methane and radon are present, methane-protective measures should be applied and only intrinsically safe (non-sparking) fans and switchgear should be used if activation is required. For guidance on identifying ground gases, see BS 8576:2013[10].

In other words – you need to be wary when building on a coalfield as it might contain lethal gases that have been built up over many years. There is a description on BRE report BR414 on protection measures. 



CONSTRUCTION INDUSTRY RESEARCH AND INFORMATION ASSOCIATION CIRIA- Beach recharge materials - demand and resources
P128 Silicate clastic rocks Sandstones, gritstones, arkoses (feldspathic sandstones) and greywackes (impure sandstones) are all used as aggregate materials, although their strength, porosity and durability directly depend on the degree of cementation. The sandstones and greywackes of the South Wales Coalfield can produce strong, durable aggregate materials. 
P130 - Colliery spoil Colliery spoil is the waste material produced during coal mining. It consists of a mix of fine and coarse rock particles (mudstone, siltstone, shale, and sandstone) and carbonaceous matter, and is of a greyish, shaley, appearance. Large colliery spoil tips occur in South Wales, and smaller volumes occur in other coalfield areas. Some of the spoil tips could have been dispersed into the sea.





Bore holes
These are holes that are drilled in the ground by a massive rotary drill. The use of these holes helps us understand if there are any voids beneath us and what sort of underlying rock’s we are faced with which will help us determine what sort of mixture to use on the foundation.

There have been many bore holes on the Marriot site that were drilled by holiday inn. I have tried to access information about it, but it says Its confidential and I would need to gain a higher pass to get this information. However, there was a single bore hole drilled by Strata Surveys Ltd, Cheshire, on the proposed building site 

I have attached some copied images of this information to this report with the results found from the report of the bore holes drilled. This information was taken from -  http://scans.bgs.ac.uk/sobi_scans/boreholes/370246/images/10677923.html

[image: ]

[image: ]
[image: ]

The bore hole drill information here indicates that Strata Surveys Ltd was only able to drill 22metres. 
In the description of strata, you can see that down to 9.35metres was ‘made ground’ consisting of varied materials, between 4.96m - 7.95m was very dense ground, between 7.96m - 18.60m is stiff/very stiff boulder clay then from 18.61m - 22m is grey mudstone. From this information I would recommend the type of foundation you use is a piled foundation that is cast in situ within a steel tubular mould or ‘shell’ driven into the ground. Where ground conditions are poor, variable, or unpredictable, piled foundations are usually the solution. Piles support the building load by transferring it down onto lower strata of soil or rock, or through friction with the ground around them, or by a combination of both ground support and friction. A reinforced suspended concrete floor slab, or a reinforced concrete ring beam, is then cast over the top of the piles, linking them all together so that the load of the building is spread evenly. For a post and beam structure, the piles or groups of piles are capped with a concrete pad. I took this recommendation from - https://www.homebuilding.co.uk/advice/foundation-systems-and-soil-types
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