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1.0 Introduction
Before beginning a large project such as the demolition of a superstore and the construction of multi storey hotel, it is crucial to understand what is happening above and below ground, such as the underlaying rock strata and any existing structures with may cause harm to workers or extend the project. Prior to beginning demolition and construction, it is imperative that all personnel involved and fully informed with all the necessary information to lower risks and to understand the scope of the project and methods to be implemented (Design Buildings, 2021). Planning out the project step by step will allow it to stay within budget in a much shorter time frame. Desk top studies are one of the first steps in the construction process, being crucial as no site is the same. Every site will have different historical backgrounds with different underlaying rock strata. It is important that all sites are approached differently as risks may differ with different hinderances for workers. In this report I will be discussing all the appropriate considerations for this specific site and how issues can be manoeuvred to ensure maximum efficiency. 
 


[image: ]2.0 Site Details 
[image: ]The site investigated in this report is the land where Tesco Swansea Marina Superstore is located on Oystermouth Road. Since 2000, Tesco has occupied the land, taking up around 65,000 square feet (Dalling, 2020). However, with the proposed movement of the Tesco store, the construction of a five-storey hotel has been agreed, containing 400 rooms. This will be used to provide accommodation for the new adjacent stadium for high profile events. With it being on the main road in the city centre and in close vicinity to housing and parking, conducting demolition and construction work can cause major disruptions. With two main access points, one running along the main Oystermouth road and the other through the busy city centre and past the bus station, access for large machinery may be difficult, especially with some narrow turns into the site via the Tesco carpark. The photo above depicts the only turn into the carpark of Tesco which may be difficult for large machinery. Specialist equipment such as a bulldozer for demolition has a width of ten feet and four inches over tracks (Richie Bros, 2023), possibly being difficult to manoeuvre into the site.  Another issue of the site’s location is the relativity to housing. In the 1974 Pollution Control Act, construction near to residential areas can only occur between eight am to six pm Monday to Friday, and only between eight am and  one pm on Saturdays and no work on Sundays (Hertz Tools CO., n.d). This only gives 55 hours a week for work to take place which increases the project time.  Access to the Tesco carpark, (Perkins, 2021)
Construction of Tesco superstore (Davies, 1999)

[image: A street with cars on it

Description automatically generated]3.0 Historical Appraisal
[image: A map of the united kingdom

Description automatically generated]Before the Tesco superstore sat on the site, a five. three-acre gasworks stood (Dalling, 2018). This could mean that existing structures under the Tesco may be present from previous factories. With this in mind, it is possible that there may be previous contaminants from the works in the soil. This must be researched as it can cause potential hazards for workers on site. Due to the large coal deposits in the Swansea area, coal gas was used to fuel the growing town (Dalling, 2020). The factory begun producing coal gas in 1841.  After gas production ended in 1922, the facility became a gas distributer up until 1949 where it was a gas operations centre up until it was purchased by Tesco (Dalling, 2020). Many contaminants would have been left by the near century of coal burning. Hydrogen Sulphide (H2S) is a colourless, odourless gas which is a biproduct of burning coal (Huang et al, 2021). Gaps can form in the mineral, filling with dangerous gas (British Geological Survey, n.d). Low levels of exposure to Hydrogen Sulphide can cause a sore throat and a cough while higher levels of exposure can cause respiratory paralysis, coma, cardiac arrhythmia and even death within minutes (Gov. UK, 2024). The coal was also crucial for fuelling other industries such as the iron as coal provided it with the necessary carbon to form Steel (Gov. Wales, 2011). Coal quickly became the fuel to power South Wales due to dwindling timber supplies and the abundance of coal discovered in the local area (Gov. Wales, 2011). The use of coal helped propel Wales into the forefront of the industrial revolution and develop it into the country it is today (Gov. Wales, 2011). These gas works were strategically placed adjacent to the docks with the purpose of distribution. Alongside coal, Swansea had high levels of copper production (Swansea Museum, n.d). The first Copper works were established in 1720, less than three miles away from our site of interest. The positioning of Swansea, being close to the other copper productions in Cornwall was crucial in its development (Swansea Museum, n.d). For every tonne of copper ore smelted, around four tonnes of coal was required so it made more sense to bring the copper to Swansea than the coal to Cornwall (Swansea Museum, n.d). Entrance to the Gasworks (I Did It This Way, 2016)
Map of Carbon Capture and Storage in Wales (Jones et al, 2004) 

4.0- Geological Appraisal. 
[bookmark: _Hlk187512850]Due to the work on the site and the change in usage, there are many records published of the underlaying rock strata.  All the borehole records are from 1999, the year production began on the Tesco superstore. On all five borehole records of the site, they all mention the first layer being artificial, made, hardcore ground. This top layer is at deepest 0.4 metres. Four of the five borehole logs recorded that the second layer is also made ground, one recording clay- like sand, with high levels of gravel, while the second borehole to take place reported very sandy silt with pieces of brick and gravel, discovering made ground (British Geological Survey, 1999b). The fourth borehole dropped also found man-made ground, finding cobble-like clay (British Geological Survey, 1999d). The last borehole they dropped also found made land, finding a red brick, concrete and black ash fill (British Geological Survey, 1999e). The third borehole dropped broke into the natural rock strata, finding silty clay (British Geological Survey, 1999c). On the third layer of the rock strata, the first borehole found another man-made layer, containing gravel and sand (British Geological Survey, 1999a). The second borehole found more made strata, finding heavily gravelly and clayey sand which may be a concern due to its fragile nature (British Geological Survey, 1999b) The third borehole found natural land, containing silty clay (British Geological Survey, 1999c). Clay-like soil can be a concern for the foundations as it compacts easily whilst being very heavy, possibly causing damage to foundations (Ersek, 2020). Boreholes four and five found more made ground, being composed of boulders, and wood, concrete and rubble respectively. Only borehole four found more made ground, being composed of silt clay and boulders (British Geological Survey, 1999d). The rest of the boreholes found substances such as gravel, peat, and clay, many of them being alluvium, which is a type of rock not yet bedded into the rock strata, usually being loose and near a water source, such as the ocean which is particularly relevant to this site (British Geological Society, n.d) the deepest the boreholes penetrated was to ten metres below the surface. The borehole logs will be included in full in the bibliography in order of date. 
[image: A map of a valley

Description automatically generated]The area of our site does have a history of existing mines locally. Not many mines were situated right on the site due to its proximity to Swansea Bay and the docks. A few miles out of the busy town centre, many coal mines were in production. In 1903, The Clyne Valley Colliery Company was formed and only one year later over 100 men were working in the mine (Clyne Valley Community Project, n.d). However, by 1916, all coal production had finished due to the vein drying up (Clyne Valley Community Project, n.d). Clyne Valley Collery (Hayman, 1919).


5.0 Environmental Appraisal
Oystermouth road, the road where the site is situated, has history of flooding and storm damage. In the aftermath of storm Isha in 2024, Swansea council reported the winds had caused the road to become “a sand covered highway” (Swansea Council, 2024) due to its proximity to the beach. Instances such as this may cause some delay to the proposed project. Swansea has a low laying coastline (Natural Resources Wales, n.d) which is more susceptible to flooding due to low pressure, possibly causing a ‘storm surge’ and causing water levels to rise and causing rapid rock erosion (Jenkins et al, 2008). This, along with global warming fears, has caused some worries about the future of Swansea. In 2021, Wales Online reported that parts of Wales, including the lowest laying parts which include Oystermouth road, could be underwater by the year 2050 (Owen, 2021). This may cause concern for the long-term viability for the project. One consideration that must be taking for the site is the proximity to any Site of Special Scientific Interest, also known as SSSI’s. The nearest site is around 3 miles further down the coast, Blackpill beach. Since 1986 Blackpill beach has been a SSSI due to the high migration of birds, traveling here from Africa, Greenland, and Russia (Swansea Council, n.d). This means that there must be noise pollution consideration so the natural wildlife is not disturbed. With winds battering the Swansea coastline, sand can be blown onto the roads and into the sites ground. The sand in Swansea has potential for contaminants (Waters et al, n.d). Due to its heavy industrial past, there may be traces of copper, lead, silver, arsenic, and zinc in the sand (Waters et al, n.d). Heavy metals such as these can have severe health consequences for anyone encountering them. Less severe symptoms include dehydration, weakness and vomiting. However, more severe symptoms include kidney damage, liver damage and some forms of cancer (Cleveland Clinic, n.d). This is why it is pivotal to complete soil investigations before demolition of existing structure on the land.  Furthermore, with the sites history of burning coal, there is a high probability that the soil has been contaminated on site, possibly hence the high levels of made land. Some heavy metals found near coal sites include strontium, mercury, cobalt and nickel (George, 2015) which will have similar side effects to other heavy metals and can cause heavy metal poisoning. It is crucial to keep all workers safe by ensuring all soil has been deeply investigated as illness to workers will increase the projects time or even derail it entirely. 

[bookmark: _Hlk187430624]6.0- Archaeology Appraisal.
[image: ]With Swansea’s long history of industry, archaeologists have found many artifacts and structures. With the proximity to Oystermouth castle, there may be artifacts found around the site. Some artifacts found in the general vicinity include Bronze age railways which are believed to be around five thousand years old, anchor chains found by the coast from the 19th century, and old Viking jewellery (The Story of Mumbles, n.d). This means that there is a possibility of more ancient artifacts from the industrial revolution or even before. If artifacts were found on a site such as the one relevant to this report, work may be paused for months for a full excavation to examine artifacts (Dunbar, 2023). This can be even worse for delays if human remains are found as the site manager may have to contact the relevant authorities (Dunbar, 2023). However, there are ways to mitigate this. By keeping clients, contractors and authorities informed, work should be able to resume as soon as the excavation is complete.   Anchor chains found on the foreshore, Mumbles, (The Story of Mumbles, n.d)
Anchor chains found on the foreshore, Mumbles


[bookmark: _Hlk187430668]7.0- Risk Assessment.                   
[bookmark: _Hlk187415086]One of the biggest concerns during the construction of the hotel and demolition of existing structures is Radon gas. Radon gas is naturally occurring gas made up of many radioactive particles (Welsh Government, n.d). Being colourless, odourless and tasteless, it is incredibly difficult to detect (Welsh Government, n.d). after inhalation, Radon poisoning can cause damage to lungs, with repeated exposure causing lung cancer (Welsh Government, n.d). Before exposing any existing structures remaining from the coal gas works, it is important to check the radon levels in the area. Another health and safety consideration for workers is the soil which was discovered in the borehole logs. Further down in the rock strata, alluvium soil is discovered. One issue with alluvium soil is its nature to shrink and swell. In 1991 following on from a draught, the shrinking and expanding nature of the alluvium soil cost the economy £540 million (British Geological Survey, n.d). This could possibly be an issue for the structural integrity of the foundations to the structure. Furthermore, alluvium soils often contain contaminated sediments that have come from rivers or oceans (Cappuyns and Swennen, 2007). Much of the contaminated alluvium soil comes from areas with high mining and industry, containing high levels of heavy metals (Dlouhá et al, 2013). The dangers regarding contact with heavy metals has been previous mentioned in this paper so it is imperative that any workers in contact with the alluvium soil wear the correct personal protective equipment, including ventilators and ensuring skin is covered in case the soil is contaminated. 

8.0 Foundations
[image: ]Due to the poor conditions of the soil, containing lots of clay, sand, silt and gravel, is it important that the structures foundations are right. The two recommendations for foundation model for[image: ] this site would be a raft foundation or a deep pile foundation. A raft foundation includes spreading the weight of the structure out evenly, usually made of concrete (UWE Bristol, n.d) whereas the deep pile foundation consists of long, thin rods that can transmit the structures bearing through soil and deep into the underlaying rock strata where is has a greater capacity for weight bearing (UWE Bristol, n.d). Due to the instability of alluvium soil, constantly contracting and expanding, these two foundation types would be most appropriate compared to strip foundations as they aren’t able to bare heavily loads (Reinforcement, n.d). The biggest concerns in this project are the soil conditions and the sites proximity to the city. With being close to a city, the work may cause delays and would cause shopping concerns. Closing one of the biggest stores in Swansea could cause pedestrian disruptions. Deep Pile Foundations (Namita, 2016)
Raft Foundation (Speedeck, 2024)


9.0 Site Summary and Conclusions
To conclude, the project must be excavated carefully with many considerations to worker safety. Delays are to be expected but by planning in advance, these risks can be mitigated, and the project can stay in budget. With a project where demolition and reconstruction are involved, plans may change. It is important that all parties involved are update as it will keep the project moving smoothly. With soil issues and high levels of made land, the ground may be unstable and may cause structural damage. This is one concern highlighted and must be maintained throughout the project and after completion. Due to the building having more centralised force compared to the current structure, it is imperative that there is no activity in the unstable underlaying strata. 
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11.0 Appendix
[image: ]First Borehole Log of Oystermouth road, Swansea (British Geological Survey, 1999a)




[image: ]
Second Borehole Log of Oystermouth road, Swansea (British Geological Survey, 1999b)



 [image: ][image: ]Third Borehole Log of Oystermouth road, Swansea (British Geological Survey, 1999c)
Fourth Borehole Log of Oystermouth road, Swansea (1999d)




[image: ]Fifth Borehole Log of Oystermouth road, Swansea (1999e)

2

image1.png




image2.jpeg




image3.jpeg




image4.jpeg




image5.png
B

Areas of interest for CBM in Wales
.
Sedon 865 oMapaso s
e oot
ontoe e
[ st s
o oecC

Uence s sd




image6.png




image7.jpeg




image8.png




image9.png
—





image10.png
)

2w Em

| Young' Ly fisbhiorisia amene et Numper
Grcen oun Tctnologies snd st
P ——— Sneet 1o 1
T 50

Project _Oystermouth Road, Swansea

Client_Tesco Stores Ltd

Method _Cable Percussive.

Desrpton

b _...““-5‘.‘» e





image11.png
1omE S SN e W . L e

E

X OmN O S K

'WHITE YOUNG GREEN
ENVIRONMENTAL
‘Ground Technologies and Investigation

Yoo, 6 G o, o 207
T e o o 1 00

White
Young,
Greco,

Borehole
Number

BH301

Sheet of 2
150

Project__Oystermouth Road, Swansea

Client__Tesco Stores Ltd

Method _Cable Percussive Ground Level s B
Toazs] = e
Description |v-‘ ek [o] S| Notes

TR RS GROND) e

S vy Sty i G s i s
SRR

Vo 3y ey oy SN O
bt e

o 27w e ety sy LAY i st
el B

S oy eyt FERT A v
e e LN,

Sy ey ST L

w80 ot baccmeg ey ety -
e o s g e

Corse vy st ok e oo e e GAEL
e R S M e
R B Fcee oSt

T
|
|

in
|
g_ g

!
K





image12.png
ENVIRONMENTAL

Tel. 0208 653 9950 Fax 0208 6769568

Project _Oystermouth Rd, Swansea

WHITE YOUNG GREEN

Client

Ground Technologies and Investigation
Yeaman Hoise €3 Croyéon Rod,Lorion SE20TTS

Number

150

Britannia Construction Ltd

Sheet 1 of 1

Borehole

BH504

Method _Pilcon 150

Ground Level

o TA0G
Foutoue 14106199

e

Borahole somieed o 8 00mg

, e |2 e
Description kG Tl Notes
‘ardeore (MADE GROUND) |
ooy (DS GO
‘Boulders (MADE GROUND) - 1
oo e e WADE GO i
——— 0
| [
| |
e e SRS ; |
{ {
i !
i I
|
| |
|
b | 1
{




image13.png
WHITE YOUNG GREEN Borehole

ENVIRONMENTAL e BHS501
Ground Technologies and Investigation
cruronme e Sheet1 012
ppedpert e 1:50
Project _Oystermouth Rd, Swansea Client _ Britannia Construction Ltd
Method _Pilcon 150 [ cround Lever e e
Description e | o | B Notes

Faricore, tes, uEbla i (MADE GROUND)

Grey Back green motted sty LAY

Vellow brown matied sify GLAY wih aige rounied cossies

‘Gobely GRAVEL wih grey cosree sard

ooty GRAVEL





image14.png
ENVIRONMENTAL Number BH502

Ground Technologies and Investigation

' WHITE YOUNG GREEN Borehole

‘Yecman House, 53 Croydon Road, Loadon SEZ07TS. Sheet 1 of 1
Yoo s Fa o 70 e 1:50
Project _Oystermouth Rd, Swansea Client_Britannia Construction Ltd
P
Method __Pilcon 150 Ground Level s Owe_ 18106199
T P
Description o | o | | SRR | Notes

Tarieo WAGE GROAD) |

R conrte 304 S o 1 (A0E GROUR)

2

B

0

R

Woad corcrete a4 ool il (ADE GROUND)

R

5

2%

ot e iy ALLVN

==y

oy AL i i o e

g runies COBBLES

AREL i s 0

e e cretac s A





