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1.0 Geo-environmental Desktop Study 
1.1 Introduction
Sustainable Civil Solutions Ltd was instructed by our client to undertake a geo-environmental desk study report for the proposed new pedestrian footbridge linking one side of the Prince of Wales dock to the other, located within Swansea’s SA1 Waterfront Development area. This report supports the environmental impact assessment conducted on the site. 
1.2 Scope of Work
This desk study is based on information derived from a site walkover and a desk-based review of available information at the time of writing. This report includes details of the site in relation to its historical setting, hydrogeology, geology, hydrology, and environmental aspects, allowing for a geo-environmental qualitive risk assessment to identify potential contaminant linkages. 
1.3 Sources of Information 
Various sourced have been used and are detailed below.
· Information supplied by the University of Wales Trinity Saint David
· Landmark 2015 Envirocheck report 
· British Geological Survey (BGS) Geology of Britain Viewer (online)
· National Coal Authority Mining Report (2015)
· Quantum (2008a) Factual Ground Investigation
· Quantum (2008b) Factual Ground Investigation 
· White Young Green (2008) SA1 Waterfront Development 
· Wallace Evans & Partners (1990) Interpretive Report - Ground Investigation 
· Hyder Consulting (2004) SA1 Swansea Waterfront: Phase 2 Risk Assessment
· RPS and Hyder Consulting (2010) Addendum Environmental Impact Assessment 
1.4 Limitations and Expectations 
This report has been compiled from several sources, which are believed to be trustworthy. However, the accuracy of information supplied by others is no guarantee. This report is based on information available at the time of writing. 
1.5 Site Location 
The setting for the proposed construction of a pedestrian footbridge, which links one side of the Prince of Wales Dock to the other, is in the SA1 Waterfront area of Swansea. Specifically, the site is an unused dock within walking distance from UWTSD’s Swansea Campus. Bridge construction is to start just off the roundabout on Langdon Road, with road access a requirement. Currently, a car park sits on the proposed site set-up location. The bridge itself will be located just off the Langdon Road roundabout, with a solution for the berthing of 60 motorboats located on the east side of the bridge. 
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Fig 1 - Site Location
1.6 Site History
Historical Ordnance Survey (OS) maps included as part of the Landmark (2015) report and an interpretive report by Wallace and Evans Partners (1990) were used to determine the historical setting of the site and its development. 
Prior to the development of the docks in 1792, the area consisted of riverine mud flats and wharfs along the river Tawe. Railway lines were present approximately 500m north of the proposed site, which were used to export copper and coal from factories in the Tawe Valley. The development site itself was not present in 1791. 
Increased trade caused developments to begin in 1792 with the construction of piers from the foreshore and the enlargement of the Harbour of Swansea by dredging a small entrance channel for trading vessels. By 1809, two breakwaters were constructed to create a small harbour, known as Fabian’s Bay. 
In approximately 1824, a waterway was created connecting the Neath canal to Port Tenant. 
Between 1826 and 1840 the construction of the North Dock began by creating a new channel to form an enclosed dock, finishing in 1852. In the same year construction began on the South Dock by a private company known as the Swansea Dock Company. Due to financial complications the development finished in 1859 and was bought by Swansea Harbour Trust.
In 1874 the copper industry had boomed, and further railways were constructed throughout the expanding dock.
The 1884 1:10,560 scale OS map shows one area located on the North side of where the Prince of Wales Dock is today had not been reclaimed and still part of Fabian’s Bay. The south side of the dock are however present, with coal wharfs and the copper works associated with Port Tennant. An Arsenic works is present approximately 250m east of Port Tennant.
The 1900 1:10,560 scale OS map shows addition of a new dock; The Prince of Wales Dock. The Prince of Wales Dock is the proposed development area and was primarily created from reclaimed land. During this construction phase areas around the dock were reclaimed, including buildings with associated railway sidings.
Work began in 1904 of a further expansion of the port, adding 400 acres of reclaimed land, becoming the home of the King’s Dock; built in 1909. Another reclamation project to expand the King’s Dock south was completed in 1920 and is referred to as the Queen’s Dock.
The 1921 1:10,560 scale OS map shows an increase in railway sidings in the western part of the dock. The engine houses previously indicated have been removed and replaced with an electric generating station with other unnamed buildings and railway tracks to the south of the dock. The large copper works previously indicated has been removed. A dry dock has been incorporated to the east of the tidal basin, within the North of our site. 
The 1938 1:10,560 scale OS map shows no significant change when compared to the previous edition, other than fewer buildings present to the south of the dock. 
The 1951 1:10,560 scale OS map shows the addition of a hydraulic power station in the southeast of the dock and the lock between the tidal basin and the Prince of Wales Dock has been filled in as it is no longer indicated. Additional railway lines are present, and a large warehouse has also been constructed to the south of the dock.
The 1964 1:10,560 scale OS map shows the backfilling of several dry dock in the area including the one within the North of our site. The tidal basin has been replaced with landing stations and warehousing is indicated instead of the Tin Plate Sheds. 
The 1979 1:10,000 scale OS map shows the depots present within the North of the dock. A custom house and ferry port have been constructed 200m south of the Prince of Wales dock.
 The 1989 1:10,000 scale OS map shows rail access to areas south of the dock had stopped and additional structures have been added to in their place. 
The 2006 1:10,000 scale OS map shows Kings Road has been constructed, which partly runs adjacent to the dock. To the south of this road all buildings have been removed. 
The 2014 1:10,000 scale OS map shows a residential property in the north-western section of site, alongside other residential properties being developed in the area. The tidal basin has been reduced in size, leaving a contained water body. 
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Below is a table summarising the use of the area. 
	Area
	Potential Contaminative Uses on Subject Site

	North of The Prince of Wales Dock
	Railway tracks / sidings

	
	Tin Plate Sheds

	
	Warehousing / depots

	
	Hydraulic Power station

	
	Dry Dock

	
	Infilling of tidal basin

	South of The Prince of Wales Dock
	Engine Sheds

	
	Electric Power Station

	
	Coal Wharf

	
	Copper Works

	
	Railway tracks / sidings


Fig 2 - Potential Contaminant Summary Table

2.0 Physical Setting 
2.1 Geology
According to British Geological Survey (BGS) and previous reports the solid geology of the area consists of Middle Coal Measure strata of Carboniferous age. Strata on site generally comprises of mudstone, sand, and gravel. The BGS online viewer indicates that the superficial deposits to the North of the site are Blown Sand, whilst to the South Marine Beach Deposits are indicated.
2.2 BGS Borehole Logs
Approximately 300m north of the site a local borehole (SS69SE12) indicated similar strata as above with coal present at 40.53m and seat earth present beneath the coal. Available borehole logs for the site have been obtained from the BGS website. Borehole logs summarised below tables. 
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Fig 3 - Summary of Strata to the North of the Prince of Wales Dock
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Fig 4 - Summary of Strata to the South of the Prince of Wales Dock

2.3 Encountered Geology
Previous site investigations of the surrounding area of our site have been undertaken, of which most of the information is available. 
Hyder Consulting (2004)
Hyder consulting prepared an assessment report in 2004 for an area known as the Phase 2 disposal area to the south of the Prince of Wales Dock and the east of the Lock Bridge. In the disposal area the ground conditions varied due to activities associated with the construction of the dock. In the area of the previous dry dock, made ground was present to a depth of 9.7m, whilst in other locations alluvial deposits were encountered at a depth of 3.7m. The Made Ground is described as a granular fill of ash, clinker and slag.
Quantum (2008)
Quantum undertook intrusive investigations in 2008 on behalf of the Welsh Assembly Government. The investigation took place on the area on the East side of the Prince of Wales Dock. The investigation comprised of hand dug pits, trial pits and shell and auger boreholes with groundwater and gas monitoring standpipes. Two hand dug pits were undertaken to determine the extent of a 150mm cast iron pipe. Made Ground was noted in all trial pits to a maximum depth of 3.2m. Generally, the Made Ground consisted of fine, medium sandy clay with coarse gravel fragments alongside wood, bricks, rubber, glass, plastic, metals, slag, wire and chalk.
White Young Green (2008)
White Young Green prepared an assessment report for the pre-site sale assessment for development plots within the SA1 waterfront area. The assessment was undertaken for plots within the eastern part of their SA1 masterplan, located to the East of the Prince of Wales Dock, and consisted of 88 trial pits and 7 cable percussion boreholes. Overall, the general sequence of strata was Made Ground (typically brown, gravelly, ashy sand and silt with gravel of concrete, limestone, brick and clinker) over glacial deposits to a maximum depth of 14m below ground level. The maximum thickness of Made Ground was 3.7mbgl.
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2.4 Hydrogeology
Soils present on site have a high leaching potential (U), a worst-case scenario vulnerability classification (H) is currently assumed. Groundwater beneath the site is currently classified as being poor chemical quality under the River Basin Management Plan 2009 . Given the sites close proximity to the sea, the groundwater beneath the site is likely to suffer from saline intrusion and be tidally influenced, in continuity with tidal action. Due to its saline nature, it is unlikely that the aquifer will support the local water supply and may not be considered a high value receptor. 
2.5 Hydrology
The closest water bodies to the Prince of Wales Dock are the King’s Dock directly east and Queen’s Dock to the south-east. Swansea Bay is located directly south. Adjacent to the western side of the site is the River Tawe running north west to south east; which discharges directly into Swansea Bay. The Tennant Canal runs from east to west; running through the nationally designated Crmlyn Bog and ends at Port Tennant approximately 1km northeast of the site.
2.6 Mining
A review of information available from the Coal Authority indicates that the site is not within a past or present zone of physical influence from surface or underground coal workings. Coal reserves are present within the local areas which could be worked in the future, no licence has currently been issued.
2.7 Environmental Data
Public register information from the Envirocheck Report for the site and the surrounding area was obtained from Landmark 2015 study. This detailed the following:
	Data Type
	Description
	Likelihood of Significant Impact

	Radon
	The site is located within an area where <1% of 
homes are above the action level, no protection is 
required.
	Unlikely to cause significant impact.

	Contemporary Trade Directory Entries
	Commercial Industrial Businesses are located near to but not on the site. 
	Unlikely to cause significant impact.

	Landfill/Waste
	There is one landfill currently authorised within 1km of the site. This is the Cambrian Dry Dock facility located 250m to the west of the site on the opposite side of the River Tawe. There are two active licensed waste management facilities are present.
	Located enough distance away from the site to be unlikely to cause any concern. 

	Discharge Consent
	There are 15 discharge consents detailed in the area surrounding the site,
however, all have expired / been surrendered as 
they are no longer required.
	Unlikely to cause significant contamination. 

	Pollution Incidents
	A category 3 (minor) pollution indecent occurred on site in 1994. Pollutant consisted of crude sewage.
	Unlikely to cause significant contamination.
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Fig 5 - Environmental Data
2.8 Sensitive Sites 
There is an area of sensitive land use named Crymln Bog; approximately 1.5km north east of the site. Crmlyn Bog has the following designations: Site of Specific Scientific Interest, Ramsar, Special Area of Conservation and is a National Nature Reserve.
2.9 National Resource Wales
Information was obtained from National Resources Wales confirming the following details about the site: 
· One water abstraction licence currently issued to Swansea City Council until 31st July 2022 associated with power generation; 
· No discharge consents are present on site; 
· No pollution incidents have occurred directly on site; 
· One waste landfill was present in the south of the site however the licence was surrendered on the 16th July 2004. The landfill was small and had a permit of 25,000 tonnes. The facility was permitted as "A09” which means it was able to receive any type of hazardous and non-hazardous waste.
3.0 Existing Contamination Information
Previous contamination investigations have been undertaken in areas both to the North and to the South of the Prince of Wales Dock.
Hyder Consulting (2004)
Hyder undertook an assessment of a proposed disposal area to the North of The Prince of Wales Dock. This utilised data from previous investigations dating back to 1990. An assessment using commercial guidelines (those current in 2004) was undertaken and in the disposal area Copper, Zinc and PAH were identified as contaminants of concern. These were uniformly distributed across the area. Hotspot areas of Sulphur, Lead, Cyanide and Sulphide were noted where the maximum values exceeded the guideline values. The report concluded that the current risk to construction workers would be moderate however risks to future site users would be low in areas of hardstanding and moderate in areas where soils are to remain exposed. Mitigation measures suggested the removal of hotspot contamination and good construction practice on site.
White Young Green (2008)
A Tier 1 assessment was undertaken using commercial and residential (without plant) guideline values for all the individual plots considered in their concerning Phase 3 WYG report, of which the considered plots were located surrounding the Prince of Wales Dock. Analysis was undertaken on 12 soil samples which indicated elevated results of Arsenic, Barium, Lead and PAH compounds when compared to residential guideline values. These results were compared to commercial guidelines and Lead and Benzo(a)pyrene were elevated. Soil samples were subjected to leachate analysis and PAH compounds were found to be above the screening values. Groundwater samples were taken from across the investigation area and the contaminants of concern were identified as Barium, Benzene, Benzo(a)pyrene, Anthracene, and Fluoranthene.
4.0 Environmental Risk Assessment 
4.1 Conceptual Site Model
The aim of the preliminary conceptual model and risk assessment is to identify the potential risks to future site users, controlled waters, and other sensitive receptors from potential contamination on site. 
4.2 Potential Contaminant Sources
Following a review of available information, the following potential current and historical sources of contamination have been identified on the subject site. Previous site reports have been reviewed to help determine the potential contaminants for each different land use. It should be noted that it is unlikely that all these substances would be present at concentrations of concern and any contamination encountered is likely to be localised to the area where these activities took place.
	Potential Contaminant Sources
	Potential Contaminants

	Railway Tracks / Engine Shed
	Metals, Inorganic Chemicals, Asbestos, PAHs, Chlorinated aliphatic hydrocarbons and PCBs. 

	Tin Plate Works
	Metals, Semi metals and non-metals, asbestos, pH, aromatic hydrocarbons, PAH, chlorinated aliphatic hydrocarbons.

	Hydraulic Power Station
	Metals, semi metals and non-metals, inorganic chemicals, asbestos, pH, oil/fuel hydrocarbons, PAH, chlorinated aliphatic hydrocarbons and PCBs

	Dry Dock
	Metals, Semi metals and non-metals, inorganic chemicals, asbestos, phenols, Oil/fuel hydrocarbons, PAHs, chlorinated aliphatic hydrocarbons, hexacyclohexane, chlorinated aromatic hydrocarbons and PCBs.

	Electric Power Station
	Metals, semi metals and non-metal, inorganic chemicals, asbestos, pH, oil/fuel hydrocarbons, PAH, chlorinated aliphatic hydrocarbons and PCBs.

	Coal Wharf
	Metals, Semi metals and non-metals, inorganic chemicals, asbestos, PH, phenol, aromatic hydrocarbons and PAHs.

	Metal Manufacturing (Copper Works)
	Metals, semi metals and non-metals, inorganic chemicals, asbestos, oil/fuel hydrocarbons, aromatic hydrocarbons, PAHs and PCBs.

	Made Ground from Previous Developments
	Ground Gases (methane, carbon dioxide), metals, non-metals, hydrocarbons, asbestos, PAHs
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Fig 6 - Potential Contaminants
4.3 Potential Receptors 
Receptors are objects such as human beings or structures that could be affected by the source. A receptor will only be affected if a pathway connecting the source and receptor is present. Potential receptors associated with the proposed development of a pedestrian footbridge from the contaminated sources listed above are detailed below. This risk assessment does not consider current site uses. 
· Human health – Proposed users of the development such as surrounding residents, students 
 and visitors. 
· Controlled Waters – Surface water (several docks surrounding the site, inner tidal basin, 
· River Tawe, Swansea Bay) and groundwater.
· Built environment – Proposed final structures on site (foundations) utility services.
4.4 Potential Pathways 
Pathways are the routes that link the source of contamination to a receptor. The potential pathways associated with the proposed development are listed below.
· Dermal contact by humans with soil, surface water and sediment; 
· Ingestion of soil, dust, surface water and sediment; 
· Inhalation of soil, dust, vapours and ground gases; 
· Migration of contaminated sediment offsite; 
· Leaching of contaminants from soil into local water bodies; including ground water; 
· Direct contact of contaminants with structures above and below ground.
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4.5 Risk Assessment Methodology 
Risks are generally managed by isolating the sensitive receptor or by intercepting or interrupting the exposure pathway, thus no pollutant linkages are formed and there is no risk. The following risk assessment focuses on the potential contaminants identified on the site in the context of the proposed development of the site. CIRIA guidance C552 states that the designation of risk is based upon a consideration of both: 
· The likelihood of an event (probability); (takes into account both the presence of the hazard and the receptor and the integrity of the pathway).
· The severity of the potential consequence (takes into account both the potential severity of the hazard and the sensitivity of the receptor) 
Under such a classification system the following categorisation of risk has been developed and the terminology adopted as follows. 
	Term
	Description

	Very High Risk
	There is a high probability that significant harm could arise to a designated receptor from an identified hazard at the site without appropriate remedial action.

	High Risk
	Significant Harm is likely to arise to a designated receptor from an identified hazard at the site without appropriate remedial action.

	Moderate Risk
	It is possible that without appropriate remedial action, harm could arise to a designated receptor but it is relatively unlikely that any such harm would be severe and if any harm were to occur, it is likely that such harm would be relatively mild.

	Low Risk
	It is possible that significant harm could arise to a designated receptor from an identified hazard but it is likely that at worst this harm if realised would normally be mild.

	Very Low Risk
	There is a low possibility that harm could arise to a receptor. In the event of such harm being realised, it is not likely to be severe.
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Fig 7 - Risk Description Table
5.0 Contaminant Risk Assessment 
	Contaminant Source 
	Sensitive Receptor
	Pathway 
	Hazard (severity) 
	Likelihood 
	Potential Risk
	Comments

	Potential Contaminants from historic uses and made ground.
	Human Health (Site Users)
	Ingestion/Inhalation/Dermal Contact 
	Chronic Damage carcinogenic compound (Medium)
	Low to Likely 
	Moderate to Low
	Contamination encountered near surface soils. The level of mitigation requires basic cover protection in soft landscaping areas. 

	
	Controlled Waters 
	Leaching and migration into water environment 
	Reduction of Water quality 
	Low 
	Moderate to Low
	

	
	Building/Services
	Contact of Contaminants with buildings and structures
	Damage to structures
	Low
	Low
	Appropriate concrete classification must be used.

	Ground Gases
	Human Health
	Asphyxiation in confined spaces / explosion 
	Chronic damage carcinogenic compounds (severe) 
	Low
	Moderate 
	Further assessment required to determine gas protection measures


Fig 8 - Contaminant Risk Assessment
5.1 Summary of Potential Contaminant Linkages Assessment 
Based on the information known and when considering the proposed construction of a pedestrian footbridge linking one side of the Prince of Wales Dock to the other, several contaminant linkages were identified. However, as the bridge itself is situated above water, the risk to human health when considering ground gases is considered to be low, where areas constructed on either side of the bridge are considered to be at a moderate to low risk where soft landscaping is to take place. 
The risk of controlled waters is considered to be low given that the correct procedures surrounding the mitigation of leaching contaminants into the water body are followed, alongside safe construction practices when working at height/over water. The risks to surrounding buildings/services is also considered to be low as the bridge construction’s location on site is not directly on any current buildings or services. 
6.0 Conclusions 
The areas surrounding the Prince of Wales Dock have been occupied by several industrial activities, such as the tin Plate works, copper works, coal wharves, railway sidings, a tidal basin and later warehousing and depots. In recent years, the area around the site has seen the construction of many residential builds, mainly high-rise apartments, and the construction of a University Campus and associated buildings. The Prince of Wales Dock itself has not been built upon after its initial creation. The geology of the surrounding area comprises of middle coal measure strata with superficial deposits indicated as blown sand or beach marine deposits. The area surrounding the Prince of Wales Dock is mainly made ground, with depths ranging to 3.4m and 9.7m in the surrounding dry dock area. This made ground is described as granular fill of ash, clinker and slag. Gas monitoring indicated low concentrations of methane and carbon dioxide. 
When considering the proposed development of the pedestrian footbridge, a number of potential contaminant linkages were identified. As the majority of the site is over-water, risks surrounding ground gas affecting human health receptors is considered to be low. The risk to nearby buildings/services is considered to be low as the bridge itself is going to be constructed a suitable distance from nearby services/buildings, over the water course that is the Prince of Wales Dock. The recommendations made in the supporting Environmental Impact Assessment will detail how to mitigate some of the hazards identified in this Geo-environmental desktop study.  
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Fig 1 - Site Location
Source - RPS and Hyder Consulting., (2010). Addendum Environmental Assessment

	Area
	Potential Contaminative Uses on Subject Site

	North of The Prince of Wales Dock
	Railway tracks / sidings

	
	Tin Plate Sheds

	
	Warehousing / depots

	
	Hydraulic Power station

	
	Dry Dock

	
	Infilling of tidal basin

	South of The Prince of Wales Dock
	Engine Sheds

	
	Electric Power Station

	
	Coal Wharf

	
	Copper Works

	
	Railway tracks / sidings



Fig 2 - Potential Contaminant Summary Table
Produced by Author, information sourced from Hyder Consulting Technical Appendices 2 (2015)
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Fig 3 - Summary of Strata to the North of the Prince of Wales Dock
Source - Hyder Consulting Technical Appendices 2 (2015) - Phase 1 Geo-environmental Desk Study Report
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Fig 4 - Summary of Strata to the South of the Prince of Wales Dock
Source - Hyder Consulting Technical Appendices 2 (2015) - Phase 1 Geo-environmental Desk Study Report

	Data Type
	Description
	Likelihood of Significant Impact

	Radon 
	The site is located within an area where <1% of 
homes are above the action level, no protection is 
required.
	Unlikely to cause significant impact.

	Contemporary Trade Directory Entries 
	Commercial Industrial Businesses are located near to but not on the site. 
	Unlikely to cause significant impact.

	Landfill/Waste 
	There is one landfill currently authorised within 1km of the site. This is the Cambrian Dry Dock facility located 250m to the west of the site on the opposite side of the River Tawe. There are two active licensed waste management facilities are present.
	Located enough distance away from the site to be unlikely to cause any concern. 

	Discharge Consent
	There are 15 discharge consents detailed in the area surrounding the site,
however, all have expired / been surrendered as 
they are no longer required.
	Unlikely to cause significant contamination. 

	Pollution Incidents 
	A category 3 (minor) pollution indecent occurred on site in 1994. Pollutant consisted of crude sewage.
	Unlikely to cause significant contamination.



Fig 5 - Environmental Data 
Table produced by Author, information sourced from Hyder Consulting Technical Appendices 2 (2015) - Phase 1 Geo-environmental Desk Study Report

	Potential Contaminant Sources
	Potential Contaminants

	Railway Tracks / Engine Shed 
	Metals, Inorganic Chemicals, Asbestos, PAHs, Chlorinated aliphatic hydrocarbons and PCBs. 

	Tin Plate Works 
	Metals, Semi metals and non-metals, asbestos, pH, aromatic hydrocarbons, PAH, chlorinated aliphatic hydrocarbons.

	Hydraulic Power Station 
	Metals, semi metals and non-metals, inorganic chemicals, asbestos, pH, oil/fuel hydrocarbons, PAH, chlorinated aliphatic hydrocarbons and PCBs

	Dry Dock 
	Metals, Semi metals and non-metals, inorganic chemicals, asbestos, phenols, Oil/fuel hydrocarbons, PAHs, chlorinated aliphatic hydrocarbons, hexacyclohexane, chlorinated aromatic hydrocarbons and PCBs.

	Electric Power Station 
	Metals, semi metals and non-metal, inorganic chemicals, asbestos, pH, oil/fuel hydrocarbons, PAH, chlorinated aliphatic hydrocarbons and PCBs.

	Coal Wharf 
	Metals, Semi metals and non-metals, inorganic chemicals, asbestos, PH, phenol, aromatic hydrocarbons and PAHs.

	Metal Manufacturing (Copper Works) 
	Metals, semi metals and non-metals, inorganic chemicals, asbestos, oil/fuel hydrocarbons, aromatic hydrocarbons, PAHs and PCBs.

	Made Ground from Previous Developments
	Ground Gases (methane, carbon dioxide), metals, non-metals, hydrocarbons, asbestos, PAHs



Fig 6 - Potential Contaminants 
Source - Hyder Consulting Technical Appendices 2 (2015) - Phase 1 Geo-environmental Desk Study Report


	Term
	Description

	Very High Risk
	There is a high probability that significant harm could arise to a designated receptor from an identified hazard at the site without appropriate remedial action.

	High Risk
	Significant Harm is likely to arise to a designated receptor from an identified hazard at the site without appropriate remedial action.

	Moderate Risk
	It is possible that without appropriate remedial action, harm could arise to a designated receptor but it is relatively unlikely that any such harm would be severe and if any harm were to occur, it is likely that such harm would be relatively mild.

	Low Risk
	It is possible that significant harm could arise to a designated receptor from an identified hazard but it is likely that at worst this harm if realised would normally be mild.

	Very Low Risk
	There is a low possibility that harm could arise to a receptor. In the event of such harm being realised, it is not likely to be severe.



Fig 7 - Risk Description Table 
Source - Hyder Consulting Technical Appendices 2 (2015) - Phase 1 Geo-environmental Desk Study Report

	Contaminant Source 
	Sensitive Receptor
	Pathway 
	Hazard (severity) 
	Likelihood 
	Potential Risk
	Comments

	Potential Contaminants from historic uses and made ground.
	Human Health (Site Users)
	Ingestion/Inhalation/Dermal Contact 
	Chronic Damage carcinogenic compound (Medium)
	Low to Likely 
	Moderate to Low
	Contamination encountered near surface soils. The level of mitigation requires basic cover protection in soft landscaping areas. 

	
	Controlled Waters 
	Leaching and migration into water environment 
	Reduction of Water quality 
	Low 
	Moderate to Low
	

	
	Building/Services
	Contact of Contaminants with buildings and structures
	Damage to structures
	Low
	Low
	Appropriate concrete classification must be used.

	Ground Gases
	Human Health
	Asphyxiation in confined spaces / explosion 
	Chronic damage carcinogenic compounds (severe) 
	Low
	Moderate 
	Further assessment required to determine gas protection measures



Fig 8 - Contaminant Risk Assessment 
Table produced by Author, information sourced from Hyder Consulting Technical Appendices 2 (2015) - Phase 1 Geo-environmental Desk Study Report
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Area A Eight boreholes records available (SS69SE297, SS69SE208, SSE9SEA14,

'SS69SE209, SSE9SE00, SSE9SEI01, SS69SE302, SSE9SE303). These are mainly located

in the eastem part of Area A.

9 Table 3.1: Summary of strata in Area A
strata Typical Thickness (m) Typical Depth (m)
a Cclay 12-23 0-23
Q Clay and Sand 12 24
3 ‘Sand and Gravel 03-06 27-58
Blue clay 09 36
N Gravel 09-24 35-46
aQ Coarse sand and stones 18-30 85-91
Area B — One borehole record available (SS69SE296) to the north of the area, adjacent to the.
Prince of Wales Dock.
Table 3.2: Summary of strata in Area B
strata Typical Thickness (m) Typical Depth (m)
Cinder 14 14
‘Small gravel 08 25
Peat 23 49
#
‘Sand and Blue clay os 53
Clay and sand 18 71
Clay and gravel 05 91-98
Coarse gravel 12 10
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+ Area C — One borehole record available (SS69SE295) to the north of the area, adjacent to the. Strata Typical Thickness (m)  Typical Depth (m)

Prince of Wales Dock.
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