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1.0   Executive Summary

1.1 This aim of this desk study report is to present all necessary information surrounding our site at the docklands SA1, for construction of the newest development of the UWTSD campus; The Innovation Matrix.
This desk study is a preliminary measure, prior to a full site investigation by specialist ground contractors.

1.2 A detailed history of the site and the surrounding area will be included to give the contractors an understanding of past uses of the site, and an idea of what may be expected in their findings.

1.3 The primary focus of the report will be to evaluate each element of the proposed site investigation, and the risks that are involved in the project, highlighting the highest risk factors, and advising the contractors.

1.4 A recommendation will be made to the specialists as to what foundation type should be used, considering every aspect of the desk study and a draft technical drawing provided.
It is possible that the recommendation made at the preliminary stage may change based on findings from the full ground investigation.





2.0 Site Location

2.1 [image: Graphical user interface

Description automatically generated]The site for the Innovation Matrix expansion is located at the University of Wales Trinity Saint David campus in Swansea SA1.
The university is situated on the coast surrounded by docks and accesses to harbours by private and industrial marine vehicles.
The general area surrounding the university has residential locations, majorly high-rise blocks of flats and student accommodation, commercial locations including restaurants and supermarkets, numerous office spaces and industrial buildings.


Image from Google Earth

2.2 The coastal land near the university is used by Associated British Ports, primarily for commercial shipping purposes.
A location east of the existing campus is of interest for future developments, land historically used by Associated British Ports where railways were in place to transport cargo from ships to the highways.


2.3 The Innovation Matrix is not the only development planned in the docklands area. Pobl Group and Coastal Housing have both submitted plans to Swansea Council for their own schemes. Between them they intend to build 180 new properties around the Prince of Wales Dock in 2023.
It is important to consider that a high volume of works in the area overlapping with the ground investigation may cause issues with access. The only access to the campus is along Kings Road to the north-west. Use of numerous heavy construction vehicles could potentially affect the schedule of the investigation, however this does not appear to be a serious issue.


3.0 Historical Appraisal

3.1 The Swansea docklands were constructed in the seventeenth century for the purpose of transporting coal from local mines, and in the eighteenth century copper, iron and tin. Due to the large scale of metal production at the time, many of the areas around the docks were connected through railways.
Steelworks, copperworks and tin plate industries all resided on and around where the campus stands today. 

3.2 It is possible that such a use over a long period of time, may have resulted in contamination from biproducts of what was manufactured, especially due to the fact that industries of the time would not have had to adhere to modern regulations such as the Environmental Protection Act (1990). In the case of the Innovation Matrix development, contamination should be a high priority in the investigation, considering the historical use of the land, and that a tin plate manufacture / export buildings existed on the same ground as the campus.

3.3 [image: A picture containing outdoor, several

Description automatically generated]The evolution of the infrastructure of the docklands means there had been construction projects built on top of old / existing buildings. The ground on site will have been disturbed, excavated and backfilled numerous times. Old foundations laid in close proximity to one another may present the issue of voids in the ground. 




       Image of the Prince of Wales Dock – 1930
From swanseadocks.co.uk
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       Map of Swansea Docks – 1969
From swanseadocks.co.uk
       Map of the Prince of Wales Dock following completion – 1898
From swanseadocks.co.uk


4.0 Geological Investigation

4.1 The Coal Authority has reported that the site is not in proximity of any recorded underground works, and that it is not a location of interest for future works. There is no record of any harmful or dangerous gasses in the area, or any other potential related hazards.

4.2 The records of British Geological Survey state that the superficial strata of the docklands are composed of the following:

· Clay
· Silt
· Sand
· Gravel
· Marine deposits of sand and silt
· Peat
· Glaciofluvial Contact Deposits
· Till - Diamicton

According to the information from BGS, the immediate area surrounding the investigation is primarily a sand type composition.

4.3 Further supporting the BGS survey are borehole records conducted at the Prince of Wales dock.
The records show that there is a consistent presence of clay, primarily within 10m of the surface, appearing as deep as 27m. There is also a variety of other ground types with varying depths and thicknesses including: 

· Peat
· Sand
· Gravel
· Mixtures of sand and stones 

A nearby borehole at the site of Swansea County Hall, although further inland, yielded similar results with a gravel, sand and clay until 8m, then reporting a thick layer of boulder clay then grey mudstone at 19m.

4.4 The bedrock in the docklands area is a “Grey, (productive) coal-bearing mudstones/siltstones, with seatearths and minor sandstones” - British Geological Survey (2022).
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Image showing the composition of the superficial strata under site location
from bgs.ac.uk














5.0 Archaeology

5.1 There is a possibility that the Swansea docklands possesses some archaeological significance due to its use through history.
There are two listed buildings in the docklands area: the Flag Ship Building and the J-Shed Warehouse, both currently in commercial use.

5.2 Due to the site’s proximity to these listed buildings and the city centre, it is advised that some caution is used before beginning any intrusive sampling.
An archaeological investigation is necessary as a preventative measure, to avoid potentially causing damage to anything that may be of historical and educational value.
Advice and services regarding the subject can be requested from an organisation such as the Glamorgan-Gwent Archaeological Trust who specialise in heritage protection by means of desk studies, geophysical surveys and evaluation trenching.



6.0 Environmental 

6.1 Taking consideration of the environment around the site we must look at potential effects of the project during and after construction.
Record of discharges into the tidal waters, freshwater streams and land surrounding have been made and supplied by Envirocheck.

6.2 Dating back to the 1980s, Associated British Ports have made a significant number of discharges, primarily into the tidal waters of unspecified material.
Dwr Cymru have had discharge reports in their name due to storm sewage overflows.
There are multiple other reports of trade effluent discharged into the docklands are by various organisations.
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Description automatically generated]Image from Envirocheck report




6.3 The history of Swansea and the docklands and its industrial use, particularly the use of coal, through the 18th century has taken significant effect on the local environments ground, air, and waters. 

“The conurbation of Swansea–Neath–Port Talbot is one of the main centres of industrial development in South Wales. A long history of mineral extraction and processing, which stoked the initial growth of the towns, declined during the 20th Century. Many of these former industries have left a legacy of groundwater, watercourse and land contamination.” – Waters et al (n.d.)

In the present, the traditional methods of energy production and manufacturing have been phased out and replaced with modern, greener solutions. For example, Swansea Drydocks have established a more environmentally sustainable pathway for their ship recycling and repair. They practise hazardous chemical surveys, asbestos removal, reusable material recovery and fuel system investigations.
UWTSD are utilising a sustainability plan with electric vehicle charging stations and plans to install solar panels.
Despite efforts to manage pollution throughout the docklands, completely reversing contamination made through history seems unlikely.

6.5 Being aware of existing contamination sources is important before beginning our ground investigation.

6.6 UWTSD campus and its numerous student accommodation buildings in the area will contribute to the contamination of the site’s environment.
The university has in place a waste and water management plan with the focus to favour waste prevention over disposal and recycling. 

6.7 Although likely not an immediate contamination issue for the Innovation Matrix, local organisations including Associated British Ports and various other shipping services use the docklands at present, and will likely be responsible for a portion of the contamination of the environment.

6.8 The Innovation Matrix site will not require any site clearance regarding removal of trees or flora, and will not result in destruction of habitats or threaten the preservation of any protected species of fauna.

6.9 The City and County of Swansea consider the docklands to be in a flood risk area, however it is classed as low risk in their report of 2015. It is important to note that with the steady rise of sea levels, a natural event such as a storm could increase that risk.
[image: Map
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City and County of Swansea Flood Risk Area Map 2015



7.0 Ground Related Hazards

7.1 A thorough utilities search has been conducted prior to the ground investigation as to minimise risk during intrusive sampling.


7.1.1 Dwr Cymru
[image: Diagram

Description automatically generated]There are surface water drainage locations on the roads to the north and west of the site draining to gullies situated on both sides of each road
There are below ground foul water drainage locations on the roads to the north and west of the site, draining away to the west.
No surface water drainage or pipes intersect the site.

Data from gisportal.dwrcymru.com supplied by Dwr Cymru






7.1.2 Wales & West Utilities
Low pressure gas mains run below ground on the roads to the north and west of the site but do not intersect it. A gas pipe end cap is situated midway along the western site boundary, caution is advised here given its close proximity to the site.
[image: Diagram

Description automatically generated]
Data from lsbud.co.uk supplied by Wales & West Utilities


7.1.3 [image: Diagram

Description automatically generated]National Grid

High voltage 11kV electric cables run along the roads to the north and west of the site but do not intersect it. The high voltage cables travel around the north side of the IQ building to supply power from the rear.
Low voltage cables run along the roads to the north and west of the site but do not intersect it.

Data from lsbud.co.uk supplied by National Grid


7.1.4 [image: Diagram

Description automatically generated]Openreach

Data from Openreach shows that they have multiple underground utility lines on the north and west roads, as well as lines running beneath the site at the locations shown on the map.
Caution is advised when conducting intrusive sampling, and it is recommended to contact Openreach prior to any beneath ground works.

Data supplied by Openreach


7.2 Unexploded Ordinance

Unexploded ordinance can be a problem for a construction project that is anywhere near somewhere that:

· Has had military training in the area
· Has had explosive ordinance manufactured or transported in its area.
· Has been a target for bombings through history
· Has had Anti-aircraft weapons in its area.
During the Swansea Blitz in 1941, Luftwaffe bombers targeted Swansea docklands dropping explosives on locations of major industry, which is now ground surrounding the King’s Dock, the Queen’s Dock, and the Prince of Wales Dock.

A report from the Earth Science Partnership claims that unexploded ordinance can behave as such:
“If they did not detonate on impact, depending on the ground conditions they could penetrate the ground by some distance (in excess of 10m below ground level in certain conditions) forming a ‘J’ penetration shape from its momentum and the resistance the soils within the ground.” – Earth Science Partnership (2022)

It is possible, given the correct conditions such as the weight of the explosive and properties of the ground that explosives may still exist beneath the surface. This is a concern regarding the safety of the team working on our project during borehole sampling and excavation given the site’s proximity to the impacted locations.
[image: Graphical user interface, application

Description automatically generated]Image and data from earthsciencepartnership.co.uk

7.2 


8.0 Summary

Based on the data and information in this report, a summary of the concerns deemed the highest risk will be presented.


8.1 Underground Cables

The presence of Openreach’s underground cables beneath the site is considered high risk. No intrusive sampling should begin until Openreach are informed of the planned works and exact locations of cables are confirmed with Openreach. If necessary, arrangements are to be made to relocate the cables prior to works.
Failure to take the necessary precautions before the start of the investigation could result in damages to property, risk of injury or loss of life.

8.2 Contamination of Site

The potential contamination of the site given its history of heavy industrial use is considered high risk.
Much of the ground contained in the docklands contains built ground, much of which was built through the eighteenth and nineteenth century. Due to the risk of asbestos, radon gas or any other harmful material or substance being present in the ground, a geotechnical investigation should be carried out prior to deep intrusive sampling.
(During the construction of the Fforwm building, the top 1.8m of contaminated ground was removed and replaced).
Risks involved with the project without a proper investigation for contaminants could result in a risk to human health or loss of life.

8.3 Unexploded Ordinance

As detailed above, the possibility of unexploded ordinance being present below surface is considered high risk.
There should, prior to any intrusive sampling, be conducted a thorough investigation to ensure no unexploded ordinance are present below the site. If unexploded ordinance is found, local authority and police should be notified immediately and no further works are to be undertaken.
Risks involved with working with unexploded ordinance present include risk of injury, loss of life and catastrophic damage to infrastructure.




 
9.0 Foundation Recommendation

Until a full ground investigation is complete, an accurate plan of the foundations cannot be made. However, a recommendation of foundation type based on the data gathered in this report and European code of practice is as follows:

The location of the site being coastal suggests that the ground type below surface will contain some water. Any foundation not supported with piling may, due to the potential retention of water, and data shown in the borehole records being somewhat ununiform, cause some differential settlement in the structure.

The structure of the Innovation Matrix is closely adjacent to the main IQ building so there is a risk of an overlap of pressure bulbs through transmission of loads through the ground.
The ground floor is approximately 1886 square metres whereas its height is only 11.3m at the roof apex. Advantage can be taken of the large surface area with reinforced steel raft foundations with shear reinforcement where the vertical beams join the ground level.

Due to the proximity to the IQ building and the risk of bulb pressure overlap, I recommend a reinforced concrete raft foundation to evenly distribute the dead and imposed loads to minimise conflict with those of the IQ building, and due to the properties of the ground and the heavy weight of the steel frame structure, I recommend the raft foundations are paired with pile foundations driven down to more solid, predictable ground.

[image: ]Code of practice BS8004:2015 for pile foundations align with the recommendations made in this report.

Information from geotechnicaldesign.info

[image: ]



10.0 Technical Appendices


10.1 Borehole Records
[image: Diagram, timeline
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4..3 Pile foundations
4.1.3.1 The design of pile foundations should conform to 4.1.1.1 and Clause 6.

NOTE Pile foundations are generally suitable in, but not limited fto, the following design
situations:

on compressible strata overlying bedrock:

«  on compressible strata overlying coarse soils of adequate density, there being no other beds of greater
compressibility below the coarse soils;

«  where the strata consist of fine soils of great thickness capable of supporting the piles by friction;

«  where there is a need to minimize movements of a structure owing to swelling or shrinkage of surface soils; and

«  where the addition of a foundation load would cause instability of the existing ground (e.g. at the crest of an
existing slope)

4.1.32 Deep foundations, such as piles, should be considered when no adequate bearing
stratum exists at shallow depths to permit economic construction of spread foundations.
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