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Executive Summary 

The site, west of the South dock in Swansea is currently being used partly as a car park for the Mariott Hotel and Swansea Civil Center, alongside a grass verge and path accessing the cycle track. The site is not included in any of the future plans for the development of Swansea city center under the Coppr Bay scheme.  
Access to the location is straightforward from the main A road, however some work will need to be undertaken to drop curbs and widen pathways to allow for machine access. Part of the current car parks will need to be limited to site only for the duration of the development. 
Historically the land was used primarily for dock railway lines, engine house as well as domestic houses and a saw mill.  Extensive transportation of raw materials such as coal and copper and other minerals means the land is likely contaminated and will require investigation and remedial action.
The ground type is mostly raised fill of soil, rock, ash, brick and concrete as well as colliery spoil and metal spoil. This will be on top of carboniferous bedrock. This will need to be considered when conducting site investigations.
The main investigations proposed include borehole, soil testing, soil compression tests and water testing as well as compliance with building regulations and health and safety considerations. 















1. Site details
The site is located at 51.613207N, - 3.945386W on Swansea foreshore, and west of the Maritime Quarter.
The site is located between Swansea Civil Center and the Marriot Hotel. The proposed development will share parts of the car park of both of the hotel and the Civic Center. It will have a Gross Internal Area of approximately 300 square metres. 
[image: ]
Figure 1 – OS Maps

Proposed use 
Swansea Marriott hotel and Swansea council are working in junction to build a new restaurant and ice cream parlour with upstairs apartments for management. The building in its entirety will be around 300 square feet (nearly 28 square meters) and consist of café and bar, restaurant with kitchen and food stores and ice cream parlour, it will also have a patio with outside dining area. Upstairs will be staff welfare facilities and a 200 square foot manager’s apartment.

1.1 Site Current use
The site is currently compromised of parts of two car parks, a grass verge and pathway. It is used for pedestrians accessing the cycle path on Swansea Promenade and access from the foreshore to access the Hotel and/or Civic Center. 
[image: ]
Figure 2 – Arial view of the proposed site.

1.2 Site Access    
The site can be accessed from Dunvant pl off the A4067 Oystermouth road, a short walk down a pedestrian path takes you directly to site as highlighted by section 1.1 figure 2 above. As there is no vehicle access directly leading to site, a solution is needed to initially get machines on site. A suggestion to this may be to dig up, and widen the pedestrian path (highlighted red) in figure 3 below) and re-lay with tarmac to use as an access road. Assuming that the trees either side of said path are far enough away to allow this. This would mean installing a drop curb on to dunvant pl in the existing pavement for vehicles to enter, essentially making a new junction (with all public health and safety measures in place). 
Alternatively, as part of Swansea Civic Center car park is part of the proposed site (far east side), permission may be given to use the north most road in the car park (highlighted yellow) to access site. The best way to do this would be to close off that specific section of the car park to the public and used as a ‘site access only’ road, this way there are no alternations being made to the existing highway, large lorries will be able to access easily and it leads directly to site. 
[image: ]
Figure 3 – site access 	

1.2.2 Utility constraints
The proposed site is to be built in a populated area near multiple buildings and main roads, meaning main sewage, power and gas lines will be close and easy to tap into and don’t need to be diverted very far. In regards to existing services in the ground at the proposed location, to find them people like Western Power, Wales and West, Welsh Water and Swansea Council will need to be contacted to get plan drawings of the existing services in the area. 
Once these drawings have been obtained, an engineer can use the drawings to get co-ordinates of the services location and mark them out on the ground using marking spray. When the utilities have been marked out viewing holes need to be hand dug to locate them to avoid damaging them with an excavator. When locating power and gas lines more precautions need to made and before any hole is dug it needs to be surveyed with CAT and Genny, these tools are used to detect signals potentially being omitted from cables and metal pipes and are essential when digging in unknown ground as gas pipe and cable strikes are very dangerous occurrences.


Site -Future use
[image: Aerial photo of Swansea highlighting areas of development] Proposed site                                     Figure 3 CoprBaySwansea – The vision 

Swansea city centre is currently undergoing re-generation. Copr Bay aims to develop a new neighbourhood of culture and leisure. It will boast a world-class arena and conference centre, hotel, landscaped gardens, including offices, houses, cafes, bars and restaurants. (CoprBaySwansea, n.d.). It can be seen from the image (fig.3) that the proposed site will be unaffected by the developments. It will, however benefit from the increased visitor numbers to the area. The new bridge will connect the city with the Marina and beach.


2. Historical Appraisal 

Figure 4 below shows the historical use of the proposed site was railway tracks, engine buildings and domestic housing and Saw Mill. The image is from a map detailing the area in 1888-1913. The area consisted of depots, carriage works and storage for a range of engineering activities (Waters et. al. 2005). See figure 5 below. 
2.1 The Railways ( 19th Century)
The proposed site is West of the former South Dock. The Dock was opened in 1859 as industry grew in Swansea. In the 18th Century Copper smelting was the major activity due to the abundance of coal in the area. According to the Royal Geographical Society four tonnes of coal is needed to smelt one ton of copper ore. These facilities were boosted by the arrival of the South Wales Railway in Swansea High Street and in 1863 a branch line extended to the South Dock. (Hughes, 2000). Other industries were attracted to the area and the railways transported materials, not only relating to copper and coal, but to zinc and nickel, iron, tinplate and steel.  Transport became a vital element in the industrial boom in Swansea due to the high demand for the materials linked to ship building and later for conducting electricity. (Morley and Ferguson, 2001). Transport was needed from Swansea to countries all over the world. The railways in this area played a significant part in the delivery of materials between the south and north docks (Royal Geographical Society, n.d.).
[image: ]
Figure 4 – Victorian Ordinance Survey 51.610598, -3.951035 (1888- 1913). Old map of Swansea Bay.
[image: ]
Photograph 1 – Engine Sheds on the site of the current Civic Center Car park 



2.2  The 20th Century

In the 20th century the natural resources in the area started to decline and together with globalization and rising competition from overseas competitors, the copper and coal industry declined. In the 1960’s Swansea Council attempted to clean up the land.  
Areas close to the site can be seen in Photographs 2 and 3 below. The areas in the photographs are now occupied by the Civic Center, Mariott hotel and the car parks.


[bookmark: _GoBack][image: ]

Photograph 2 – Paxton Street and Sloane Street are demolished in the 1970’s



[image: ]
Photograph 3 – the railways demolished 1960s


3. Geological Appraisal
Following on from sections 2.1 and 2.2 above as a result of the demolition and the previous land-use, there land is mainly ‘made ground’ and ‘raised fill’. This is where natural ground has been replaced or added to by artificial and man- made materials. From the heavy industrial past and 20th century demolition, the proposed site will be composed of soil, rock, ash, brick and concrete as well as colliery spoil and metal spoil. According to Waters et al. (2005) this type of ground is common in the area. Waters et al. noted in their study that there have been “several generations of land use and associated deposition”. The image in figure 5 shows that the area to the west of the docks is ‘raised fill’ which includes land raising fill, reclamation fill and domestic refuse fill.

[image: ]
Figure 5 Distribution of Artificial deposits (Waters et al, 2005) 
[image: ][image: ]Middle coal measures 


Proposed site                                 Figure 6 – shows the stratigraphy of the bedrock


According to Trenbirth (2016) “The bedrock of the Swansea is dominated by Devonian and Carboniferous sedimentary rocks” formed around 300 million years ago, the middle coal measures form part of this rock. Identifying the bedrock is vital in construction as it will be used to support the buildings and other structures. The depth of the bedrock can be ascertained by using site investigations. (see section 6 below). 

4. Environmental Appraisal 

4.1 Pollutants
The Environment & Hazards Directorate (British Geological Survey) supported research by Waters et. al. ( 2005) in a study they used available geological data to classify areas of potential contaminated land.
According to Waters et. al. (2005) spoil from industrial works have potentially contaminated the area in Swansea and the Swansea Valleys.  Their study suggests that slag would have been used as hardcore and during the 1960’s development outlined above (2.2) and spoil would have been used as part of the 20th century re-developments. 
Waters et. al.(2005) also note that processing plants smelted silver and lead and arsenic as well as  cobalt which was used for colouring glass and paint.
As can be seen from figure 4, above, the 19th century map shows a saw mill. In research provided by Waters et. al. (2005) they claim that  the Timber Works to the west of the docks would have included chemical treatment including  “Arsenic, Boron, Chromium, Copper, Zinc, Tin, toluene, xylene, halogenated solvents, phenols and polycyclic aromatic hydrocarbons”.  This is supported by Morley and Ferguson (2001) who report that there were elevated chemical traces in the area as it would have exported all of Swansea’s industrial products.
According to the Tidal Lagoon Swansea Bay environmental statement (2017) “Atrazine and simazine herbicides were used to keep railway tracks clear of vegetation which may have accumulated in trackside drainage”. Furthermore, hydrocarbons, diesel, oils and grease from the trains would have entered the water systems and soil. 

4.2 Hydrogeology and hydrology 

According to National Resources Wales Development Advice Map, the proposed site is in Zone A, which is “considered to be at little or no risk of fluvial or coastal/tidal flooding”.  (National Resources Wales, 2021). This can be viewed in figure 7 below. 
[image: ]
Figure 7 – Flood Risk Assessment map.

[image: ]As the site area is in the middle coal measure (see fig. 6) it will have low permeability meaning it will resist water flow. (Robins & Davies, 2016).
The Swansea area is characterised by Carboniferous silesian strata and is part of the coal measures group. According to Robins and Davies 2016 “These consist of a coarsening upwards sequence of mudstones, siltstones and fine-grained sandstones, which are succeeded by coals”. Furthermore, they report that the impact of the sea deposited mudstone and marine bands.

Figure 8 – Geology in Wales 

5. Archaeological appraisal 
Trenbirth in 2016 conducted an audit of potential Regionally Important Geological and Geomorphological (Geodiversity) Sites (RIGS) in the Swansea area. The author notes that Sites of Special Scientific Interest (SSSIs) which are protected by the Wildlife and Countryside Act of 1981 do not include the area by the site proposed in this case study.
Furthermore figure 9 Shows that there are no regionally important sites in the proposed area/
[image: ]
Figure 9  RIGS sites of priority interest in the Swansea area (Trenbirth, 2016)



6. Recommendations for a site investigation:

The investigation should follow code of practice BS5930 which will help assess the sites suitability for construction. It will help the team to gather the correct details on site to preserve the safety of adjacent properties and the environment. By following the BS5930 the benefits will be:

· Avoidance of delays
· Avoidance of excess costs
· Obtain accurate information about the soil and rocks.
· Efficient use of equipment for testing and measuring 
· Efficient reporting of exploration for others in the supply chain to use. 

(British Standards Institution, 2020)

6.1 Borehole
· The strata type will influence the drilling types. The ground on site is mainly made up of raised fill; railways and building waste spoil (see figure 5.), this means that material has been brought in from elsewhere to make up ground or was previously a dumping ground for waste material. (See section 3). 
· A borehole investigation is required to determine the strength and makeup of the ground.
· The water table depth will have to be determined so that the right choice of drilling method can be used due to the materials behaviour when saturated or unsaturated.

· The chemistry of the ground water will need to be considered to check whether it is hazardous to health. 

6.2  Soil confined compression test
 A test will be required to find out the compressibility of the soil. 
Based on BS5930, the likely soil group in this site is sand, gravel, cobbles and boulders, with a mix of composite soils and made ground and rocks. (Environment Agency, 2006).
· These tests are essential in the site investigation as they determine what type of foundations will be required and to what depth they are to be dug, also it highlights what kind of bearing capacity the foundations will take, to give the building its strength and stability, therefore preventing sinking and subsidence. These tests are also very important for testing things like lateral pressure of the ground for structures like retaining walls and braced cuts.   

· These tests will also determine the drilling technique of the borehole. The rate of drilling and any requirements for borehole wall support will depend on the strength of the geology.

These tests are especially important in this case as the ground is made up of a mix of stone, coal, dirt and potentially other unknown materials, meaning that some areas will be more stable than others and hold water differently. 

6.3 Water testing 

[image: ADLib Glossary (S) - Soil texture diagram]Water is also a major factor the geotechnical contractor will have to consider, testing the soils water content and how the soils react to water is an essential step towards a constructing a solid foundation. Being so close to the sea it’s important that these steps are taken as soils near the sea can be very sandy (loamy).   Things they will need to test for is: 
· Water Content test
· Specific Gravity of soil 
· Grain Size test (sieve method)
· Grain size test (hydrometer)
· Shrinkage/swelling of soil 
						Figure 10 – soil texture triangle
6.4 Soil Contamination Test 
Because of the sites industrial past, a soil contamination test is also essential. The borehole investigation could be used to test the areas of suspicion (see 6.1).  Tests will need to be taken at various depths and locations to test the levels and types of contamination. 
According to the Environmental Protection Act 1990 and the European Waste Framework Directive, the types of contamination that need treatment include copper, arsenic, nickel, lead and zinc as well as oil. Research detailed in 4.1 above, shows that these contaminating materials are likely to present on the site. 



6.4 Foundations
Foundations are incredibly important to the structural integrity of a building, and if they are not installed correctly, if not they can affect the strength and rigidity of the building once it is built. Without a solid foundation, a building will not be reliable or last a very long time. Piled foundations are normally the most economical solution for sites where loadbearing support is several metres below the surface, such as made up ground. The piles need to be imbedded into the load bearing strata of the soil (bedrock).
[image: http://3.bp.blogspot.com/-WyIyjAI7vFI/VK2Ie9YpQ4I/AAAAAAAAOUU/Pkx8c1lVCdI/s1600/1.gif]












Figure 11 Short Bored pile Foundations


7 – Building Regulations and codes of practice

When conducting ground investigations and soil testing it is important to follow good codes of practice and the British building standards. The Building Regulations are intended to protect people's safety, health and welfare in and around buildings. They are also in place to improve conservation of fuel and power, protect and improve the surrounding environment and promote sustainable building. Following BS 5930:2015+A1:2020 Code of practice for ground makes sure sites are for construction and civil engineering. They also highlight best practice recommendations to the contractor to make sure they have the right information on features of a site that might affect the design and construction of these works, as well as making sure the works do not affect neighboring land and property.
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Made Ground Made Ground is deposited upon natural rock or superficial deposits. It is common

P throughout the study area, but most extensive in the Swansea, Neath and Port Talbot Waters et al.
e Urban geology of Swansea and Port Talbot 5 urban centres (Fig. 2.2). In these urban areas, the

topographic features associated with specific areas of Made Ground, especially colliery and metal
works spoil, have been smoothed over during subsequent development. Commonly, within the
urban areas there have been several generations of land use and associated deposition of Made
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The geology of Wales is extraordinarily diverse; the
geological descriptions in this report are based on those
presented in the regional geochemistry atlas for Wales
(BGS, 2000) although some terminology has  since
changed. The stratigraphical sequence in Wales extends
from the Precambrian through to recent. The oldest rocks
occur in north Wales and are mainly metamorphic and
igneous Precambrian and Cambrian rocks (Figure
P841814). Central Wales is dominated by Lower
Palacozoic age sediments (Ordovician and Silurian)
trending south-west to north-cast. The Precambrian and
carly Lower Palacozoic rocks are overlain by Devonian
sandstones, mudstones and conglomerates in cast Wales
and the Welsh Borderland. Carboniferous strata are
present in south Wales and parts of the north, Triassic
strata occur in the Vale of Clwyd and Jurassic deposits
occur in the Vale of Glamorgan. Till and associated
glacial material are widespread on the lower-lying
ground but tend to be absent in many upland arcas.
Alluvium and glacial outwash material occur in many
valleys and there are several large groundwater
dependent peat bogs. Soil cover is typically thin on the
higher ground, particularly in parts of Snowdonia where
outcrop is extensive.
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5. Archaeological appraisal
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