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SA1 Waterfront 
EXECUTIVE SUMMARY

	Site Information

	Client 
	University of Trinity Saint David Swansea

	Project 
	SA1 seafront Student Residence Hall and multi-function retail space.

	OS Co-ordinates 
	SS 67221 92792

	Site Size 
	Approximately 9500m2

	Proposals 
	It is proposed to develop the land into a new three-storey Student Residence Hall in the SA1 development (seafront): the top two floors will be for student accommodation, and the ground floor will be multi-function retail spaces. A fully landscaped for community use and provided space for parking vehicles. 
 

	Site Description 
	
The site is approximately 9500m2 in area, and rectangular in shape with 
Slope of the site being moderately flat from viewing. 

	Date 
	Historical Development of Site, recorded from historic Digi maps.

	County series 1903-1950
	It shown on the western area of the proposed site of an electrical generating system. Railway train tracks located from west of the site across to the east.

	County Series 1922-1969
	Extra train tracks constructed across the west to east of the site, unknown building south of the proposed development site.

	National grid 1944-1993
	Between the electrical generating system building and the proposed development site, a medical centre and chapel of the convoys is present.

	National grid 1969-1996
	Unknown building on the south of the site, is named as the goods shed. Ariel photograph shows little change of the site.

	2006
	The surrounding areas has been developed with new buildings.

	Ground Conditions

	Published Geology 
	1:50 000 scale superficial deposit
· Beach Marine Deposits. Which consists of shingle, sand, silt and clays. Formed around 3 million years ago.
1:50 000 scale bedrock geology description: 
· The bedrock geology is South Wales Middle Coal Measures Formation, formed approximately 310 to 318 million years ago. Consisting of Mudstone, Siltstone and Sandstone.

	Boreholes available at the site
	
Reference: SS69SE12
Name: DAN-Y-GRAIG, SWANSEA. ENGINE SHEDS
Length (m): 48.160000
Date: 1900
Easting: 266960
Northing: 193140
Record: Scan

· Dug hole 0-7.5m
· Concrete 7.5-8m
· Sand 8m-8.5m
· Shingle 8.5m-10m
· Clay and sand 10m-16m
· Sand 16m-18m
· Clay and Peat 18m-20m
· Stone and Clay 20m-23m
· Grey Sandstone 23m-25m
· Grey Rock 25m-29.5m
· Sand and stone 29.5m-34.5m
· Grey rock (very ragged) 34.5m-37m
· Permanent rock (core of) 37m-39m
· Coal and Shale 39m-40.5m
· Fine clay 40.5m-42m
· Rock 42m-42.5
· Fine-clay, shale, and coal 42.5m 45m
· Rock 45m-48m

	Hydrogeology  
and Hydrology
	▪ The Environment Agency (natural resources wales) classifies the bedrock as a Secondary ‘A’ Aquifer. ▪ Superficial deposits have been classed as mainly unproductive with small area of the top of the side being Secondary A.
▪ The site is not within or near a groundwater Source Protection Zone (SPZ). 
▪The simplified ground water vulnerability is low. 



	Ground  
Conditions  
Encountered
	Digi maps identifies the soil as made ground; this is ground subjected to anthropogenic involvement. Ground potentially consisting of fill material (structural or landfill), reworked soils or variety of materials from demolition previously. 

	Radon 
	Maximum radon potential of 1-3%. This level is defined medium risk

	Mining Sites
	Coal report authorities’ area, not designated in a high-risk area.

	Landfill sites
	No active current landfills sites located within 500m of the site boundary. “Cambrian Dry Dock” is a historic landfill which is located west of the site.

	Potential unexploded ordnance
	Located in a high-risk area reported on Zetica, with the site area being a Luftwaffe target area.

	Geo-environmental Assessment 

	Contamination  
Risk 
Classification
	Low to moderate risk.


































[bookmark: _Toc89936996][bookmark: _Toc89937871]1 Introduction  
[bookmark: _Toc89936997][bookmark: _Toc89937872]1.1 Commission  
Alliance Construction Ltd are commissioned to provide geotechnical services for proposed to develop the E9 SA1 waterfront land into a new three-storey Student Residence Hall in the SA1 development (seafront): the top two floors will be for student accommodation, Alliance Construction Ltd are to undertake a supplementary geotechnical and geo-environmental assessment of the ground conditions, incorporating previous ground investigation information from the site.
The report represents supplementary ground investigation assessment for the proposed SA1 development and provides geotechnical guidance.
[bookmark: _Toc89936998][bookmark: _Toc89937873]1.2 Objectives 
The objectives of this assessment are: 
▪ To investigate and determine the ground conditions at the site, geotechnically analysis the soil. Identify any geotechnical issues which may affect the proposed development. 
▪ Evaluate any potential environmental or geotechnical hazards, identify any potential contamination risks of the site.
[bookmark: _Toc89936999][bookmark: _Toc89937874]1.3 Scope, Sources & Limitations 
•Limitations, no geotechnical works carried out by Alliance Construction Ltd. Information gathered from pervious ground investigation, historic and geological information available.
•  Inspection and assessment of the existing demolition materials should be carried out, including further tests for asbestos materials in the ground.
• Rotary boreholes should be drilled in ground conditions of site to check the ground and conditions and to check any presence hazardous material. 
[bookmark: _Toc89937875]1.4 UK legislation & regulatory guidance for site investigations.

 This report has been carried out in accordance with the following UK legislation and regulatory guidance for site investigations:  
▪ BS EN 1997-1:2004 +A1:2013 Eurocode 7 Geotechnical design – Part 1 General rules; ▪ BS EN 1997-2 (2007) Eurocode 7 Geotechnical design – Part 2 Ground Investigation and testing; ▪ NA+A1:2014 to BS EN 1997-1:2004 +A1:2013 UK National Annex to Eurocode 7: Geotechnical design – Part 1: General rules,  
▪ NA to BS EN 1997-2:2007 UK National Annex to Eurocode 7: Geotechnical design – Part 2: Ground investigation and testing.  
▪ BS 5930 (2015) Code of Practice for site investigations.  
▪ BS 10175 (2011) + A2: (2017) Investigation of Potentially Contaminated Sites – Code of Practice; ▪ CLR 11 (2004) Contaminated Land Research Report, Defra/EA - Model Procedures for the Management of land contamination.  
▪ BS EN 14688 – 1 (2002) + A1 (2013) Geotechnical investigation and testing. Identification and classification of soil. Identification and description.  
▪ BS EN 14688 – 2 (2004) + A1 (2013) Geotechnical investigation and testing. Identification and classification of soil. Principals for a classification.  
▪ BS EN 14689 – 1 (2003) Geotechnical investigation and testing. Identification and classification of rock.  Identification and description. 
[bookmark: _Toc89937000][bookmark: _Toc89937876]     2 Site Setting 
[bookmark: _Toc89937001][bookmark: _Toc89937877]2.1 Site Location  
The site is in the SA1 postcode area of Swansea’s waterfront development on plot E9 as part of Swansea's redevelopment area. E9 plot is shown on appendix A. The site sits between The Kings Dock and The Prince of Wales dock and gives opportunities for views of the sea to the south and of The Prince of Wales dock to the north, alongside the docks edge. The outline of the site is shown in appendix B. 
[bookmark: _Toc89937002][bookmark: _Toc89937878]2.2 Site Description  
The site is approximately 1.5km away from Swansea's city centre and is easily accessible by vehicle and by foot. Two bridges to the west of the site, one being a swing bridge, connect the quayside walk along Swansea’s beachfront with the waterfront development, which are separated by The River Tawe. This meaning that the site offers plenty of foot traffic, regarding the commercial aspect of the design. Directly opposite to the site is a depot currently owned by The Port of Swansea ABP. The entire area in which the site sits within the docks, is off limits from the public at this current time due to The King and Queens Docks being active. However, this is expected to change as the area is part of Swansea's Local Development Plan (LDP) to use the land for residential purposes. Additionally, the site faces residential buildings The Prince of Wales dock and is part of the out edge of the docks water.
[bookmark: _Toc89937879]2.3 Site Proposals 
It is proposed to develop the brownfield site a new three-storey Student Residence Hall in the SA1 development (seafront): the top two floors will be for student accommodation, and the ground floor will be multi-function retail spaces. A fully landscaped for community use and provided space for parking vehicles. 
[bookmark: _Toc89937003][bookmark: _Toc89937880]3.0 Summary of Ground Investigation Information  
The following information offers a summary of the ground investigation information available for the proposed development by investigating the historic, geotechnical, environmental information from UK & Welsh Government information portal and Natural Resources Wales.
[bookmark: _Toc89937004][bookmark: _Toc89937881]3.1 Site History 
The Prince of Wales Dock was constructed firstly on the east side of the river, it opened in 1881 and was expanded in 1898 due to the increases of industrial output in trading in copper, zinc and iron and tinplate for developments in shipping. Reviewing historic ordnance surveys indicates on the county series maps that an electrical generating system was present around 1903 and begin of railway tracks being constructed from the west to the east of the site. In 1922 roughly its shown extra train tracks constructed across the western to the eastern of the site, with an unknown building constructed south of the site. Historic information gathered from national grid maps indicates a medical centre and chapel of the convoys buildings presents between the electrical generating system and the development site. Ariel photograph from national grid around 1969 indicates the unknown building south of the shit to be the ‘goods shed’. 
Appendix C figures 1 – 6 indicates historic history of the site from Digimap Historic Data Download.
(Digimap, Historic Data Download)
(Swansea Council, “Plot A1, SA1 Swansea Waterfront Geotechnical and GeoEnvironmental Desk Study”)

[bookmark: _Toc89937005][bookmark: _Toc89937882]3.2 Published Geology 
1:50 000 scale superficial deposit:
A review of the Digi maps geological plan indicates that the site is overlain by made ground which is shown on BGS 1:50 000 scale superficial deposit, that it’s underlain by Beach Marine Deposits. Which consists of shingle, sand, silt and clays. Formed around 3 million years ago in the Quaternary period, shorelines previously dominated the local environment.
1:50 000 scale bedrock geology description: 
The bedrock geology is identified as a South Wales Middle Coal Measures Formation, formed approximately 310 to 318 million years ago. Consisting of Mudstone, Siltstone and Sandstone in the Carboniferous period. Deltas, estuaries and deltas previously dominated the local environment.
Appendix D - figure 1 & 2 illustrates the superficial deposit and bedrock from British Geological survey Map.
(British Geological Survey, “GeoIndex - British Geological Survey”)
(British Geological Survey, “BGS Lexicon of Named Rock Units - Result Details”)

3.3 Borehole information available
The borehole is located on reference SS69SE12 and called DAN-Y-GRAIG, SWANSEA, ENGINE SHEDS. It was bored in 1900 to the depth of 48m. This borehole was chosen due to borehole sheets being clear to read and been bored to greater depth to the rest of the boreholes in the area.
[image: Graphical user interface, application

Description automatically generated]Reference: SS69SE12
Name: DAN-Y-GRAIG, SWANSEA. ENGINE SHEDS
Length (m): 48.160000
Date: 1900
Easting: 266960
Northing: 193140
Record: Scan

[bookmark: _Toc89937883]3.4 Hydrogeology 
The Environment Agency classifies the bedrock as a Secondary ‘A’ Aquifer. Aquifers are permeable layers capable of supporting water supplies at a local rather than strategic scale, and in some cases forming an important source of base flow to rivers. These are generally aquifers formerly classified as minor aquifers. 
Superficial deposits have been classified as unproductive by the Environment Agency groundwater vulnerability map and database. The site is not within or near a groundwater Source Protection Zone (SPZ).
Appendix E, figures 1 & 2 support this information on Secondary ‘A’ aquifer bedrock and unproductive superficial deposit.
(GOV.UK, “Protect Groundwater and Prevent Groundwater Pollution”)
[bookmark: _Toc89937884]3.5 Hydrology  
 The site sits between The Kings Dock and The Prince of Wales dock and gives opportunities for views of the sea to the south and of The Prince of Wales dock to the north, alongside the docks edge. In 1879 and 1881 the Prince of Wales dock was constructed; this forms a dock system connecting to the Queens and King’s Docks to the south-east. It’s recorded that the groundwater level is approximately +3.5mAOD and dock level is maintained at 4.5mAOD during a previous Arup study. It is suggested that the permeable layer in the made ground or superficial deposits allows for the groundwater to perch at a shallower depth. Natural Resources Wales flooding records specifies the site of the development not to be in an area of risk to flooding. Subsequence assessments on flood consequences in the area recommended any residential development to have a minimum level of 7.5mAOD.
(Swansea Council, “Plot A1, SA1 Swansea Waterfront Geotechnical and GeoEnvironmental Desk Study”)

[bookmark: _Toc89937885]3.6 Landfill Sites 
 It’s recorded on the Lle Geo-Portal of historic landfill that there are no active current landfills sites located within 500m of the site boundary. The “Cambrian Dry Dock” is a historic landfill which is located west of the site on the west side of the River Tawe. It’s recorded that no waste management facilities are within the site area, while on the east of the site there’s a few waste transfer stations numbered in the area. 
Appendix F is an image captured from the Lle – Map, which was created from the Welsh Government & Natural Resources wales, it shows no active current historic landfills located within 500m of the site boundary and indicates the position of the “Cambrian Dry Dock”.
(Welsh Government & Natural Resources Wales “Lle – Map”)
(Swansea Council, “Plot A1, SA1 Swansea Waterfront Geotechnical and GeoEnvironmental Desk Study”)

[bookmark: _Toc89937886]3.7 Mining Sites 
It’s reported that the site lies within the Coal Authorities Reporting area, not designated in a high-risk area. No mining activity has been reported across the site and it is anticipated that a significant superficial soil thickness will overly the bedrock.
Appendix G is a GOV.UK Coal Mining Reporting Area map indicating the site is not designated in a high-risk area.
(GOV.UK, “Coal Mining Reporting Area Metadata”)

[bookmark: _Toc89937887]3.8 Radon Risks 
A review of the UK radon and British Geological Survey viewer maps suggest the site to be an area with a maximum radon potential of 1-3%. This level is defined medium risk with testing advised across the site, it’s not building control regulations required according to GOV.uk UK Radon although recommended by Alliance Construction LTD this is shown on Appendix H figures 3.
Appendix H figures 1 – 2 are figures captured from GOV.UK – UK Maps of Radon and the British Geological Survey onshore radon viewer, which represents the maximum radon potential of the site.
(GOV.UK, “UKradon - UK Maps of Radon”)
(GOV.UK, “UKradon - Radon Searches”)
(British Geological Survey, Geoindex onshore radon viewer)

[bookmark: _Toc89937888]3.9 Potential for Unexploded Ordnance 
The site is in a high-risk area reported on Zetica, this is due to the old Swansea Dock area been targeted during the World War II, this is shown on Appendix I figure 1. The likelihood is that any bombs dropped would have exploded on impact with hard ground surface, been either cleared or discovered during multiple redevelopments works since World War II. 
It’s recommended upon Zetica and Alliance Construction that a UXO desk study and risk assessment is undertaken on the site, with the site area being a Luftwaffe target area, additional detailed research is obligatory. It is recommended that any contractors involved with ground excavations for the proposed development are to receive safety briefings from potential risk of UXO encounters, this can be seen in Appendix I figure 2.
(Zetica, Risk Map)
(Swansea Council, “Plot A1, SA1 Swansea Waterfront Geotechnical and GeoEnvironmental Desk Study”)

[bookmark: _Toc89937889]4.0 Preliminary Risk Assessment (Contamination) 
The Preliminary Risk Assessment (PRA) section provides information of potential contamination at the site, and it will develop an initial Conceptual Site Model (CSM) to determine any unacceptable risks associated with the proposed development at the site.
The CSM outlines potential sources of contamination, identifies the potential receptors that may be impacted and provides a method to characterise potential site risks.
A preliminary CSM has been derived from an assessment of the sites’ environmental setting, site history, and review of previous reports.
The Risk Assessment Methodology and Definitions are set out into this report. 
[bookmark: _Toc89937890]4.1 Potential Sources of Contamination  
The potential contaminants described below have been identified from a study of the site history. The principal contaminative sources are as follows: 
· Made Ground – Ground investigation must be undertaken to confirm presence, nature and thickness of the site. Potential historic structures could facilitate the made ground, presence could be sources of materials and contamination from surrounding industries previously using the area. Historic rail tracks could contain old sleepers and ballast type materials, petroleum, hydrocarbons – fuel oils, lubricating oils, heavy metals, phenol, cyanide and volatile compounds. Asbestos is commonly known to being used to fill in made ground. It is historically suggested that herbicides could have been used to control the growth on tracks and sidings.
(Swansea Council, “Plot A1, SA1 Swansea Waterfront Geotechnical and GeoEnvironmental Desk Study”)

· Timber yard- Contaminates may have included pH with alkaline or acidic. Organotin compounds, organic solvents, hydrocarbons, volatile or semi volatile organic compounds, asbestos, dioxins and furans incorporated with some tasks below. 
· Large timber yard may have undertaken or used land for preservation works, deliveries, storage, blending and transfer areas, storage areas for treated wood, underground storage tanks and pipelines, drainage systems or soakaways, waste storage and disposal areas.
(Swansea Council, “Plot A1, SA1 Swansea Waterfront Geotechnical and GeoEnvironmental Desk Study”)
· Ground gas – made ground considered potential ground gas.
· Contaminated groundwater. 
· Electrical substation; and 
· Copper – Copper works building (made ground)
· Radon 
· Japanese Knotweed


[bookmark: _Toc89937891]4.2 Potential Receptors  
The following potential receptors have been identified, based on the ‘at the time’ proposed residential development end-use: 
▪ Ground workers and construction workers. 
▪ Future site users; site visitors, members of the general public, students within the accommodation, maintenance workers.
▪ Nearby rivers (i.e., River Tawe). 
▪ Groundwater – natural superficial deposits and bedrock strata (Secondary ‘A’ Aquifer); and 
▪ Building materials used in new development
Vegetation around landscape of the new site.
Perched shallow groundwater – potentially present within made ground
(Swansea Council, “Plot A1, SA1 Swansea Waterfront Geotechnical and GeoEnvironmental Desk Study”)
































[bookmark: _Toc89937892]Appendix Section

[bookmark: _Toc89940747]Figure A - SA1 Development Plan
[image: ]
[bookmark: _Toc89940748]
Figure B- Site location plan
A site location plan and aerial photograph are reproduced in Appendix A. The Ordnance Survey grid reference at the centre of the site is SS 67221 92792
[image: ]
[bookmark: _Toc89940749]
Figure C- Site History
Figure 1 - County series 1903-1950
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Figure 2 – County series 1922-1969
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Figure 3 – National Grid 1943-1993
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Figure 4 – National Grid 1944-1993[image: ]

Figure 5- National Grid 1946-1993
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Figure 6 – National Grid 1948-1997
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[bookmark: _Toc89940750]


Figure D- Published Geology
Figure 1 – 1:50 000 scale, Marine Beach Deposits
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Figure 2 – 1:50 000 scale, South Wales Middle Coal
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[bookmark: _Toc89940751]Figure E- Hydrogeology
Figure 1 – Aquifer maps - Bedrock
[image: Map
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Figure 2 Aquifer maps – Superficial 
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Figure 3- Groundwater vulnerability level in the site area
[bookmark: _Toc89940752][image: Map
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Figure F- Landfill sites
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[bookmark: _Toc89940753][bookmark: _Toc89940754]Figure G- Mining Sites[image: Diagram
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Figure H- Radon
Figure 1- Geological survey radon risk map
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Figure 2 - 
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Figure 3 – Radon risk table 
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[bookmark: _Toc89940755]Figure I- Potential Unexploded Ordnance
Figure 1 – Zetica Bomb risk Map of the proposed site.
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Figure 2 – Zetica risk map of the area, with recommendations on further actions to take for unexploded ordnance.[image: ]
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Reference: UK legislation & regulatory guidance for site investigations.
1. BS EN 14688 – 2 (2004) + A1 (2013) Geotechnical investigation and testing. Identification and classification of soil.  Principals for a classification.  
2. BS EN 14689 – 1 (2003) Geotechnical investigation and testing. Identification and classification of rock.  Identification and description. 
3. BS EN 14688 – 1 (2002) + A1 (2013) Geotechnical investigation and testing. Identification and classification of soil.  Identification and description.  
4. BS EN. (2007). 1997-1 Eurocode 7 Geotechnical design – Part 1 General rules. BSI Standards Limited. 
5. BS EN. (2007). 1997-2 Eurocode 7 - Geotechnical Design - Part 2: Ground Investigation and testing. BSI Standard Ltd. 
6. BSI. (2015). BS5930 Code of Practice for Ground Investigations. 
7. NA to BS EN. (n.d.). 1997-1:2004 UK National Annex to Eurocode 7: Geotechnical design - Part 1: General Rules.  BSI Standards Limited. 
8. NA to BS EN. (n.d.). 1997-2:2004 UK National Annex to Eurocode 7: Geotechnical design - Part 2: Ground investigation and testing. BSI Standards Limited. 
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Radon General Affected Test Building Control Regulations?

potential risk area? advised?
band (%) England & Scotland Northern
Wales Ireland
0-1 No No# No# No# No#
1-3 Yes Yes No# Yes - Stage 1 Yes - Zone 1
3-5 Yes Yes Yes - Basic Yes - Stage 1 Yes - Zone 1
5-10 Yes Yes Yes - Basic Yes - Stage 1 Yes - Zone 1
10-30 Yes Yes Yes - Full Yes - Stage2  Yes-Zone2
Over 30 Yes Yes Yes - Full Yes - Stage2  Yes-Zone2

# Testing existing buildings and fitting radon prevention in new buildings might still be considered,
particularly if there is a high risk location such as a routinely occupied basement.
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