[bookmark: _Hlk184654257]
SWANSEA MUMBLES ROAD DEVELOPMENT 
REPORT

Prepared for
ACBA4022
Fundamentals of Construction Technology
University of Wales Trinity St David
Swansea


Prepared by
Emma Mackay
2410357


January 11, 2025







[bookmark: _Toc186701754][bookmark: _Toc188135898]TABLE OF CONTENTS
TABLE OF CONTENTS	ii
TABLE OF FIGURES	ii
SECTION 2: SITE DETAILS	2
SECTION 3: HISTORICAL APPRAISAL	5
SECTION 4: GEOLOGICAL APPRAISAL	10
SECTION 5: ENVIRONMENTAL APPRAISAL	22
SECTION 6: ARCHEOLOGY APPRAISAL	24
SECTION 7: CONCEPTUAL GROUND MODEL	25
SECTION 8: SITE SUMMARY	27
REFERENCES	28

[bookmark: _Toc186701755][bookmark: _Toc188135899]TABLE OF FIGURES
Figure 1: Satellite view of the site and its surroundings (Google Maps, 2024).	2
Figure 2: Screenshot of Ordnance Survey Digimap of site and surrounding areas (Digimap, 2024).	3
Figure 3: AutoCAD sketch showing boundaries of the site (2024)	4
Figure 4: Image taken during site visit of a Gas Installation unit located at the site car park (2025)	4
Figure 5: Screenshot of Historic Digimap of site and surrounding areas in the 1910s (Digimap)	5
Figure 6: Aerial Photography of site area in 1969 (DataMapWales).	6
Figure 7: Screenshot of Historic Digimap of site and surrounding areas in the 1950s (Digimap, 2024).	6
Figure 8: Aerial Photography of site area in 1992  (DataMapWales).	7
Figure 9: Map of Swansea and the Mumbles Railway. Including other railways and the Swansea tramway lines (1804-1960) (Metrophil).	8
Figure 10: The South Dock in 1923 (Coflein).	9
Figure 11: Screenshot of BGS 625k Geology Dashboard of site area (British Geology Survey, 2022c).	10
Figure 12: Previous borehole log on site (British Geological Survey, 2024b).	12
Figure 13: Previous borehole log on site (British Geological Survey, 2024b).	13
Figure 14: Previous borehole log on site (British Geological Survey, 2024b).	14
Figure 15: Previous borehole log on site (British Geological Survey, 2024b).	15
Figure 16: Previous borehole log on site (British Geological Survey, 2024b).	16
Figure 17: Previous borehole log on site (British Geological Survey, 2024b).	17
Figure 18: Screenshot of BGS Borehole Records of site previously (British Geological Survey, 2024b).	18
Figure 19: Screenshot of Borehole Report made for Tesco in 1999 (British Geological Survey, 2024b).	18
Figure 20: Mining Remediation Authority Map Viewer (Mining Remediation Authority, n.d.).	20
Figure 21: Natural Resources Wales map showing Flood Risk at the site (Natural Resources Wales, 2022).	22
Figure 22: Natural Resources Wales map showing Coastal Erosion (Natural Resources Wales, 2022).	23
Figure 23: Natural Resources Wales map showing Flood Warning and Alert Areas (Natural Resources Wales, 2022)	23
Figure 24: Unexploded Bomb Risk Map of site (Zetica UXO, 2024)	25
Figure 25: Screenshot of the site on UK Radon Map (UK Radon, n.d.).	26
[bookmark: _Toc186204445][bookmark: _Toc186204553][bookmark: _Toc186204652][bookmark: _Toc186204773][bookmark: _Toc186204916][bookmark: _Toc186204995][bookmark: _Toc186701756]


2

2


SECTION 1: INTRODUCTION
It is proposed by the City and County of Swansea and Jarvis Hotels to construct a new five storey hotel, bar, restaurant and conference centre on the site of the Tesco superstore and car park. The current site is set to be demolished and cleared. 
At the instruction of the City and County of Swansea, a Phase 1 preliminary study has been requested to provide information on the subsoil conditions and relevant ground parameters pertinent to the future construction as part of the feasibility stage of the project. 
This report outlines details of the existing site, historical background, geological and environmental appraisal, any archaeology, and ground models.

[bookmark: _Toc188135900]SECTION 2: SITE DETAILS
The proposed site’s location is Swansea Marina, Albert Row, Oystermouth Rd, Swansea SA1 3RA, with the present land used as a Tesco Superstore with a car park. The grid reference is SS 65523 92649 (UK Grid Reference Finder, 2024), and the elevation is approximately 7m. The land ownership and tenure of the Tesco Superstore are under leasehold (Carbon & Place, 2024).
The site is bordered by roads including Oystermouth Rd (A4067), West Way, Wellington St, and Albert Row. Surrounding structures include the Quadrant Shopping Centre and its multistorey car park to the north, Swansea Arena to the south/east, the Copr Bay Bridge and LC Swansea to the east, Amy Dillwyn Park, and the Tawe Basin to the south, and local houses to the west. (Figure 1 and Figure 2). 
[image: A map of a city

Description automatically generated]
[bookmark: _Toc188134630][bookmark: _Toc188135908]Figure 1: Satellite view of the site and its surroundings (Google Maps, 2024).

[image: A map of a city

Description automatically generated]Current vehicle access to the site is via the Wellington St entrance or a large vehicle entry at the back of the building through Wellington St or Albert Row. The car park access is tight, which should be considered when planning for ground investigation equipment.[bookmark: _Toc188134631][bookmark: _Toc188135909]Figure 2: Screenshot of Ordnance Survey Digimap of site and surrounding areas (Digimap, 2024).

Before conducting the ground investigation, precautions should be taken to avoid damaging adjacent structures. There are no height restrictions like overhead cable risks, but multiple maintenance holes across the site must be identified and avoided. Additionally, root protection zones for the scattered trees should be established and calculated.
There is a unit that is located on the site’s car park that is not included in the site’s boundaries (Figure 3). A site visit to the location identified the unit as a gas installation (Figure 4). 
[image: ][bookmark: _Ref188094419][bookmark: _Toc188134632][bookmark: _Toc188135910]Figure 3: AutoCAD sketch showing boundaries of the site (2024)
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[bookmark: _Ref188084855][bookmark: _Toc188134633][bookmark: _Toc188135911]Figure 4: Image taken during site visit of a Gas Installation unit located at the site car park (2025)

[bookmark: _Toc186204446][bookmark: _Toc186204554][bookmark: _Toc186204653][bookmark: _Toc186204774][bookmark: _Toc186204917][bookmark: _Toc186204996][bookmark: _Toc186701757][bookmark: _Toc188135901]SECTION 3: HISTORICAL APPRAISAL
Tesco
In February 2000, Tesco built a new store on the former gas works site. 
Gas Works
The site has a history dating back to 1841, starting as a gas production facility. It ceased gas production in 1922 but continued as a gas distribution centre until 1949, when it became a gas operations hub (Dalling, 2020).
As there is a possibility of contaminated/gas affected land, according to the British Standards Publication (2020), appropriate training and safety precautions are required for the geotechnical operatives, and appropriate protective equipment for the possibility of toxicity and other hazards.
Although the site appears clear of visible structures, there may still be remaining foundations like piles, engine beds, pits, and storage tanks, which could obstruct redevelopment. The ground may also be contaminated from previous chemical spills, leaking sumps and drains, or buried waste (BSI Standards Publication, 2020). 
[image: A map of a city

Description automatically generated]Figures 5-8 show historical Ordnance Survey maps and aerial images of the site from the 1910s to the present. They highlight developments such as the removal of the Mumbles Railway, replaced by the LC Swansea building, and the transformation of Swansea Marina from copper smelting and coal storage to boat storage.[bookmark: _Toc188134634][bookmark: _Toc188135912]Figure 5: Screenshot of Historic Digimap of site and surrounding areas in the 1910s (Digimap)




[image: A satellite view of Nazca Lines

Description automatically generated][image: ][bookmark: _Toc188134635][bookmark: _Toc188135913]Figure 6: Aerial Photography of site area in 1969 (DataMapWales).
[bookmark: _Toc188134636][bookmark: _Toc188135914]Figure 7: Screenshot of Historic Digimap of site and surrounding areas in the 1950s (Digimap, 2024).



[image: ]The Mumbles Railway[bookmark: _Toc188134637][bookmark: _Toc188135915]Figure 8: Aerial Photography of site area in 1992  (DataMapWales).

Figures 5-7 show a railway was present to the south of the proposed development from 1910-1960’s. This was known as The Mumbles Railway (Figure 9). The railway, which opened in 1807, was initially horse-drawn until 1877, then steam-powered until 1928, and later electrified until its closure in 1960. While discussions about reopening the railway or tramway have occurred, none have advanced. Remnants of railway lines and infrastructure may still be present on the southern edge of the site, and most of the stone revetment walls built in 1863 for the Great Western Railway South Dock Branch are believed to still exist (Carradice, 2011).
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Description automatically generated][bookmark: _Ref188128525][bookmark: _Toc188134638][bookmark: _Toc188135916]Figure 9: Map of Swansea and the Mumbles Railway. Including other railways and the Swansea tramway lines (1804-1960) (Metrophil).

LC Swansea
The LC Swansea leisure centre is located to the east, across the A4067 road. In the 1960s, the UK’s railway network, including Swansea Victoria station, was planned for transformation. The tracks were removed, the station closed, and the area was demolished, remaining unused until 1977.
In 2003, the venue closed for a safety survey, revealing risks of electrocution, fire, and asbestos contamination, in the swimming pool area. The leisure centre was later refurbished, incurring excessive costs for site cleanup, removal of the old pool, and contaminated soil (Williams, 2019).
Given the history of asbestos nearby, there is a potential for asbestos to be present during site redevelopment. Loose asbestos fibres or materials in the ground can pose health hazards. Workers involved in ground investigations that may disturb asbestos should receive proper information, instructions, and training to ensure safety (BSI Standards Publication, 2020).

Copr Bay district
The Copr Bay district in Swansea is a regeneration area featuring the Swansea Arena, a new coastal park, and the Copr Bay Bridge, located to the east above Oystermouth Road. The arena's car park is situated beneath the coastal park. The bridge, with a height of 7.5 meters, does not pose any restrictions for ground investigation vehicle access to the site (Swansea Council, 2022).
Swansea Marina
The marina is situated on the site of the former South Dock, west of the site, and opened in 1859 for copper smelting and coal importation. The North and South Docks were developed and improved for the South Wales Railway in 1863.
The 1923 aerial photo (Figure 10) shows the South Dock and the city centre, along with the Swansea Gas Light Company site. The South Dock closed in 1969 and was redeveloped in 1982 to serve boat owners. Since then, additional berths, flats, a restaurant, shops, and a museum have been added (History Points, 2024). 
[bookmark: _Ref188128840][bookmark: _Ref188095949][bookmark: _Toc188134639][bookmark: _Toc188135917]Figure 10: The South Dock in 1923 (Coflein).
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[bookmark: _Toc186701758][bookmark: _Toc188135902]SECTION 4: GEOLOGICAL APPRAISAL
Bedrock geology
The South Wales Middle Coal Measures Formation, according to the British Geological Survey, spans the Duckmantian and Bolsovian Substages. It consists of grey, coal-bearing mudstones, siltstones, seatearths, and minor sandstones. The formation thickness ranges from about 120m in the eastern part of the coalfield to 240m in the Swansea area (Figure 11).
The lower boundary of the formation is defined at the bottom of the Vanderbeckei (Amman) Marine Band, where grey, marine, fossiliferous mudstones overlie the Amman Rider Coal or its equivalent. In the stream exposures at Cwm Gwrelych – Nant Llyn Fach, the boundary is located at the top of a 0.8m thick coal, beneath 0.10m of grey mudstone containing lingulids and fish fragments (British Geological Survey , 2024a).
The upper boundary is defined by the top of the Cambriense (Upper Cwmgorse) Marine Band, where grey marine mudstones are overlain by non-marine mudstones marking the base of the South Wales Upper Coal Measures, or by Pennant sandstones indicating the base of the Pennant Sandstone Formation (British Geological Survey , 2024a).
Superficial deposits
[image: A screenshot of a computer screen

Description automatically generated]Blown sand - The age range of the blown sand noted on the site is the Quaternary Period, where the sand – according to the BGS (n.d.), “has been transported by wind, or sand consisting predominantly of wind-borne particles.”[bookmark: _Ref188133048][bookmark: _Toc188134640][bookmark: _Toc188135918]Figure 11: Screenshot of BGS 625k Geology Dashboard of site area (British Geology Survey, 2022c).

Previous Ground Investigations
Across previous borehole logs obtained of the site in 1999 (Figures 12-17), it is evident that the site contains a range between 0.4 - 3.7m of artificial or made ground. The BSI (2020) note that made ground may frequently contain asbestos, so site workers should at least have asbestos awareness training.
Boulders and cobbles were at depths of approximately 4m, 8m, and 9m can obstruct drilling and sampling, potentially being mistaken for bedrock. When selecting an excavation method, coarse particles like boulders and cobbles should be prioritized over finer materials. Dry excavations are recommended for inspecting ground structure and obtaining disturbed samples, though this method is less economical as it requires excavation below the groundwater table (BSI Standards Publication, 2020).
Previous boreholes show gravel and some grey sand at depths of 4m and between 8-10m. Larger soil particles provide better aeration and drainage. If a borehole sample is taken, temporary lining is needed to prevent collapse due to the coarse, non-self-supporting soils. Water strikes typically occur at 1m and 5-7m depths. Precautions are needed when sand is below the water table, as it can blow up the hole and loosen the ground (BSI Standards Publication, 2020). 
Borehole logs indicate the presence of silt at depths of 4-5m. Excavation stability must be considered, as finer silt behaves like clay and coarser silt like sand. Silty clay has been commonly found across the boreholes. Due to its low permeability, the samples can reliably reflect water content, even if water has entered the borehole.
Firm clay is found at depths of 3-5m, and undisturbed tube samples should be collected for testing strength, compressibility, and permeability, which is crucial due to the weight of the proposed hotel. The fine-grained clay has low drainage, making it difficult to work with, and it may swell or shrink with changes in water content, potentially caused by nearby trees, drains, or temperature fluctuations. This could damage buildings or surrounding structures and requires investigation.
Peat is present at depths of approximately 2.85-7m on the site. The thickness of the peat needs to be determined for engineering solutions involving excavation and replacement. Excavation may be challenging due to the instability of peat, which may not support typical excavating equipment.

[bookmark: _Toc188134641][bookmark: _Toc188135919]Figure 12: Previous borehole log on site (British Geological Survey, 2024b).
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Description automatically generated][bookmark: _Toc188134642][bookmark: _Toc188135920]Figure 13: Previous borehole log on site (British Geological Survey, 2024b).

[bookmark: _Toc188134643][bookmark: _Toc188135921]Figure 14: Previous borehole log on site (British Geological Survey, 2024b).
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[bookmark: _Toc188134644][bookmark: _Toc188135922]Figure 15: Previous borehole log on site (British Geological Survey, 2024b).

[bookmark: _Toc188134645][bookmark: _Toc188135923]Figure 16: Previous borehole log on site (British Geological Survey, 2024b).
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Description automatically generated][bookmark: _Toc188134646][bookmark: _Toc188135924]Figure 17: Previous borehole log on site (British Geological Survey, 2024b).

[image: A blueprint of a site layout

Description automatically generated][image: A map of a city

Description automatically generated]The locations of previous boreholes are seen in Figure 18 and Figure 19. The site boundaries and layout for the store and car park can be seen, along with areas of remediation, excavation and backfill.[bookmark: _Ref188133683][bookmark: _Toc188134647][bookmark: _Toc188135925]Figure 18: Screenshot of BGS Borehole Records of site previously (British Geological Survey, 2024b).
[bookmark: _Ref188133672][bookmark: _Toc188134648][bookmark: _Toc188135926]Figure 19: Screenshot of Borehole Report made for Tesco in 1999 (British Geological Survey, 2024b).


Future Ground Investigations
Investigation points, including geophysical measurements, boreholes, sampling, pits, and probing, should be strategically placed to ensure a comprehensive geological overview of the entire site (BSI Standards Publication, 2020).
It would be advised that specific tests to understand settlement characteristics of the material would be conducted to see what the affects the hotel building would have on the soil immediately and over a prolonged period. It would be beneficial to produce a ground investigation sample at the location where the hotel will be built on, so that appropriate measures can be done in terms of analysing sample results. It may not be possible to locate underground structures in this area unless a sampling is conducted in the area.
For buildings or structures, sampling points should be placed at critical locations based on the structure's shape, behaviour, and load distribution, such as foundation corners. The arrangement should minimize risks to the structure, construction activities, and the surrounding environment, considering potential changes in ground and groundwater conditions (British Standards Institution, 2010).
Cable Percussive Boreholes (CPB) are recommended for the site and proposed construction, as they use a mobile rig with a 1-2 tonne winch, driven by a diesel engine and a 6m derrick. The rig is transportable, with foldable derrick legs allowing it to be towed by light vehicles. It can drill through various soil and rock types, with borehole casings typically ranging from 150mm to 200mm. The maximum borehole depth is 60 meters, but 25 meters is more suitable for this site, with 30-40m spacing between boreholes. Water should be added to prevent hole "blowing," and CPB is effective for softer soils and rocks, with disturbed material retrieved for strata identification (BSI Standards Publication, 2020). 
Two boreholes and one Cone Penetration Test (CPT), or four boreholes and a few Window Samples, would provide a practical site overview. CPT is effective for alluvial soils, dense sands, stiff clays, gravelly clays, and weaker rocks present on the site. Penetration is typically stopped when dense gravel, rock, or cobbles are encountered, making it complementary to CPB. Electric sensors in the cone measure the load, and since the process does not extract soil samples, it provides undisturbed in-situ data without significantly altering the soil structure.
Window samples are sampling tubes, typically 1m, 2m, or 3m in length and 5 or 6 nominal diameters, allowing partial viewing of the recovered material. The contents are placed into a plastic channel, making the material highly disturbed (BSI Standards Publication, 2020).
A Piled Foundation would be efficient for the proposed site, as it transfers building loads to deeper, stronger soil or rock, improving resistance to horizontal loads. A Continuous Flight Auger, a bored pile method, is suitable for this site as it removes spoil and fills the hole with concrete in-situ. This method is ideal for cohesive subsoils, forming friction piles, and when constructing pile foundations near existing buildings due to minimal vibration. Piles vary in length, and casing would need to be provided to support the unstable hole in the ground (Nantel, 2025)
Mining
The Mining Remediation Authority map (Figure 20) indicates that the site is within a Coal Mining Reporting Area, defining the known extent of coal mining activity and determining the need for a coal mining report. However, it does not represent the full range of geological coal reserves (GOV.UK a, 2024). 
The area is also a Surface Coal Resource Area, identifying coal resources suitable for extraction through surface or 'opencast' mining. Local Planning Authorities use this data to protect minerals from unnecessary sterilization (GOV.UK b, 2014).
The mining map shows Coal Outcrops, marking locations where viable coal seams are exposed at or near the surface, indicating past mining activity. While it highlights areas with shallow underground workings, it may also include locations with unviable coal seams (GOV.UK c, 2024). Since the mine is a sufficient distance away from our development, there is no impact on the ground investigation for the site by nearby mining.
The area is classified as a high-risk development zone due to potential surface instability or hazards from past coal mining operations. Any new development must demonstrate safety and stability, fully considering the impact of these past activities (GOV.UK d, 2014).[bookmark: _Ref188134199][bookmark: _Toc188134649][bookmark: _Toc188135927][bookmark: _Toc186701599][bookmark: _Toc186702415][bookmark: _Ref188120395]Figure 20: Mining Remediation Authority Map Viewer (Mining Remediation Authority, n.d.).






[bookmark: _Toc186203752][bookmark: _Toc186203834][bookmark: _Toc186203867][bookmark: _Toc186203913][bookmark: _Toc186204096][bookmark: _Toc186204174][bookmark: _Toc186204448][bookmark: _Toc186204556][bookmark: _Toc186204655][bookmark: _Toc186204776][bookmark: _Toc186204919][bookmark: _Toc186204998][bookmark: _Toc186701759]Tunnels or underground structures should be considered as potential concerns, as they may not all be shown on Ordnance Survey maps. Relevant information should be obtained from transport and utility infrastructure owners when needed (BSI Standards Publication, 2020).


[bookmark: _Toc188135903]SECTION 5: ENVIRONMENTAL APPRAISAL
[image: A screenshot of a map

Description automatically generated]According to Natural Resources Wales (2022), the area within 10 meters of the proposed site at Swansea Marina has an extremely minimal risk of river flooding (less than 0.1% chance annually) and a minimal risk of sea flooding (0.1% to 0.5% chance annually). However, surface water and small watercourse flooding are classified as substantial risk (greater than 3.3% chance annually). The area lacks flood defences and has no history of flooding (Figure 21) (Natural Resources Wales, 2022). [bookmark: _Ref188134379][bookmark: _Toc188134650][bookmark: _Toc188135928]Figure 21: Natural Resources Wales map showing Flood Risk at the site (Natural Resources Wales, 2022).


Figure 22 displays Flood Warning and Alert Areas, and the location of the site is near the area but is not included. Figure 23 highlights that there is no Coastal Erosion Risk with no active intervention scenario but indicates the Flood Risk from the sea. There is, however, a Shoreline Management Plan policy near the site along the shoreline of the sea.
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Description automatically generated] [bookmark: _Ref188130102][bookmark: _Ref186789395][bookmark: _Toc188134651][bookmark: _Toc188135929]Figure 22: Natural Resources Wales map showing Coastal Erosion (Natural Resources Wales, 2022).
[bookmark: _Ref188130084][bookmark: _Toc188134652][bookmark: _Toc188135930]Figure 23: Natural Resources Wales map showing Flood Warning and Alert Areas (Natural Resources Wales, 2022)





[bookmark: _Toc186203753][bookmark: _Toc186203835][bookmark: _Toc186203868][bookmark: _Toc186203914][bookmark: _Toc186204097][bookmark: _Toc186204175][bookmark: _Toc186204449][bookmark: _Toc186204557][bookmark: _Toc186204656][bookmark: _Toc186204777][bookmark: _Toc186204920][bookmark: _Toc186204999][bookmark: _Toc186701760][bookmark: _Toc188135904]SECTION 6: ARCHEOLOGY APPRAISAL
As the site’s ground has already been thoroughly cleared up for the transition between the gas works and Tesco, it is most likely that there will be no archaeology or structures underneath the ground that has not been discovered already. 
In Figure 8 – aerial photograph of the site during the 1950’s its apparent that there were ruins located on the gas works site, however in later aerial photography, the ruins have not been labelled or drawn, so suggests they possibly may have been removed. 



[bookmark: _Toc186203754][bookmark: _Toc186203836][bookmark: _Toc186203869][bookmark: _Toc186203915][bookmark: _Toc186204098][bookmark: _Toc186204176][bookmark: _Toc186204450][bookmark: _Toc186204558][bookmark: _Toc186204657][bookmark: _Toc186204778][bookmark: _Toc186204921][bookmark: _Toc186205000][bookmark: _Toc186701761][bookmark: _Toc188135905]SECTION 7: CONCEPTUAL GROUND MODEL
[image: ]Figure 24 from Zetica UXO (2024) shows that the site is in a high-density area, with 50 bombs per 1000 acres or more, indicating a potential for encountering unexploded ordnance (UXO) from World War Two bombings in Swansea. The map also indicates that the site was specifically targeted by the German Air Force (Luftwaffe).[bookmark: _Ref188130158][bookmark: _Toc188134653][bookmark: _Toc188135931]Figure 24: Unexploded Bomb Risk Map of site (Zetica UXO, 2024)

The UK Radon Map (Figure 25) indicates that the site's area is not classified as an Affected Area, with a maximum radon potential of less than 1%. This means there is less than a 1% chance of radon concentrations exceeding the Action Level of 200 Bq m-3.


[bookmark: _Ref188130196][bookmark: _Toc188134654][bookmark: _Toc188135932]Figure 25: Screenshot of the site on UK Radon Map (UK Radon, n.d.).

Existing services supply the Tesco development, and a Gas Installation Unit on-site presents an explosive atmosphere. Any work within 10 meters of the building must be reported to the company. Utility searches, including for underground gas and electric pipes, must be conducted before starting ground investigation work.
A Ground Investigation document has been created and provided in a separate document.



[bookmark: _Toc188135906]SECTION 8: SITE SUMMARY
· Future geotechnical work should be scheduled outside of operational hours to ensure safety within the live operational site.
· As there is a possibility of contaminated land for gas and asbestos from previous use or nearby sites, appropriate training and safety precautions including protective equipment are required for the geotechnical operatives.
· Ground material includes artificial ground, boulders and cobbles, gravel and grey sand, silt, firm clay, peat so appropriate excavation method needs to be chosen to ensure efficiency and safety.
· Cable Percussive Borehole is a recommendation for the site, subject to utility returns.
· Surface Coal Resource and Coal Outcrops Area but poses no risk to ground investigation.
· High-risk development zone due to potential surface instability or hazards from past coal mining operations. Any new development must demonstrate safety and stability, fully considering the impact of these past activities.
· Surface water and small watercourse flooding are classified as substantial risk. 
· Potential for encountering unexploded ordnance (UXO) from World War Two bombings in Swansea.
· Utility searches, including for underground gas and electric pipes, must be conducted before starting ground investigation work to prevent electrocution, injury, or damage.
· A Ground Investigation document has been created and provided in a separate document.
· 
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