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[bookmark: _Toc102385481]Introduction 
Alliance environmental surveyors have been instructed by Alliance Constructed Limited to undertake a Phase I and II Geotechnical and Geo-environmental assessment on the site for the proposed SA1 Student Accommodation and Retail Unit in the Swansea Dock development area.

[bookmark: _Toc102385482]Aims and Objectives 
The aims of this investigation are to determine the ground conditions in respect of the proposed new buildings and to establish the existing site configurations to make informed recommendations for the engineering design of a new structure to go on the site. Additionally, the investigation also aimed to identify any geo-environmental issues associated with the new development.

The proposed preferred development layout is presented within Figure 1. The new development is understood to comprise of a two-storey student accommodation block with commercial units with an underground car park.


[bookmark: _Toc102385483]Scope of Work   

The following scope of works was completed as part of the Phase I & II Geotechnical and Geo-Environmental Assessment: Phase I desk study, including a review of Ordnance Survey historic map extracts, consultation with Regulatory Authorities regarding ground conditions and potential contamination issues, review of geological and hydrogeological maps and a site walkover. An intrusive Phase II investigation to identify ground conditions and collect samples for appropriate laboratory testing of soil, rock, and groundwater to assess the geotechnical parameters and potential geo-environmental issues for the proposed new development. 

[bookmark: _Toc102385484]Regulatory Information and Consultations 

Regulatory Database 

The regulatory database of environmental data was reviewed to identify any significant information regarding the site.

The database has identified the following pertinent to the site:


1. [bookmark: _Toc102385485]Site Information 
	1.1 [bookmark: _Toc102385486]Site Address 
	Port Tennant, Swansea, SA1 1LY

	1.2 [bookmark: _Toc102385487]National Grid Coordinate
	

	1.3 [bookmark: _Toc102385488]Site Size
	L 95m x W 90m 
Site area: 8550m2

	1.4 [bookmark: _Toc102385489]Site Location
	The proposed development site consists of the old, reclaimed docklands in Swansea’s SA1 development area east of the city centre and approximately 3 miles south from Swansea train station and 1.5m east of the city’s main bus station. The area of investigation comprises of undeveloped grassland which currently lays adjacent to timber terminal run by ABP (Associated British Ports) and currently has four access gates two to the south of site off Langdon Road, Port Tennant which allow direct vehicle to access the site. However, a more favourable access point is located to the front of site via unnamed road and gated access which gives us direct passage to the given plot and allows for unobstructed access as the rear access passages are subject to ABP Land boundaries and could lead to right of way disputes under the Land Registration Act of 2002.
Also situated is an electrical transformer substation which is run be Western Power Distribution so local power distribution maybe obstructed by ground works. Therefore, MEP maps will need to be reviewed before commencing any ground works. WPD may need to be contacted to obtain relevant in formation. A site location plan and layout are presented in Figure 1 and Figure 2.

	1.5 [bookmark: _Toc102385490]Current Site Use
	The site is current a disused part of a docking terminal network that made up the Port of Swansea in the late 1800’s and throughout most of the 20th century, servicing the Southwest region with export of coal and copper from the many foundries and coal mines locally. The site currently lays derelict and empty like a wasteland bordered off to the local community only housing WPB substation.



2. [bookmark: _Toc102385491]Environmental Setting 

Environmental setting is referred to as a baseline, existing, background or affected environment and is an integral part of the environmental impact study (Commision, 20217) This section aims to describe the current environmental quality of the proposed site as well as, the impact on the geographical make-up of the site throughout the delivery phase of the project and after the handover of the build. 

The current geographical make up the site consists of wild shrubs and bushes and trees, the under soil is composed of filling materials such as dirt and other substances to reclaim the land to create the dock in which the plot currently sits on it compiles on a bedrock of mudstone, siltstone and sandstone which formed 2 million years ago (Survey, 2021).

Currently on the plot there is overgrown vegetation of which the species currently cannot be identified due to site access limitations. Therefore, presence of any Japanese knotweed and with Japanese knotweed being an invasive species of plant it can affect the construction phase of the project if not dealt with correctly because it can compromise the foundation work or block work.

3. [bookmark: _Toc102385492]Ground Condition 

The following section aims to highlight the current ground conditions of the site, whilst evaluating any potential change the proposed construction work would have on the given site and whether there may be a need for any remedial measures to restore current site ecology, for example any vegetation deemed native to the area will be replanted back to the site.














	3.1 [bookmark: _Toc102385493]Ground Condition

	3.1.1 [bookmark: _Toc102385494]Published Geology 
	1: 50 000 Scale Superficial Deposit 
· The site bed rock consists of south wales middle coal measures formation-which is a mixture of mudstone, siltstone, and sandstone. Sedimentary Bedrock forms approximately 310 to 318 million years ago in the carboniferous period. Local environment previously dominated by swamps, estuaries, and deltas (Survey, 2021).
· Beach marine deposits which consist of shingle, sand, silt clays. Formed around 3 million years ago.


	3.1.2 [bookmark: _Toc102385495]Flooding Risk 
	The site is situated on a high flood risk area (National Resouces Wales , 2021) according to the environment agency flood risk survey map therefore flood prevention measure needs to be taken and considerations to this should be made when selecting the foundation. See Figure A for Map.
Given that the site is situated on a potential high risk flood zone construction work should be carried in accordance with guidance provided in the national planning policy framework most recently updated document, as government advice “states that inappropriate development in areas at risk of flooding should be avoided by directing development away from away areas at highest risk.” It also states that, where development is necessary, the development should be made safe for its entire lifetime without increasing flood risk elsewhere. Given this recommendation damming the nearby docks would not be an option so therefore a more adequate and environmentally friendly solution should be put in place.


	3.1.3 [bookmark: _Toc102385496]Hydrogeology 
	The Environment Agency classifies the underlaying bedrock as a secondary ‘A’ Aquifer. Aquifers are permeable layers of bedrock 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. The 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).




	3.1.4 [bookmark: _Toc102385497]Hydrology 
	The site is situated between the Kings Dock and The Prince of Wales Dock and offers opportunities for sea views to the south and The Prince of Wales Dock to the north, alongside the docks edge. The Prince of Wales dock was constructed between 1879 and 1881 this formed a dock system connecting to the Queens and Kings Dock 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 study carried out by ARUP. It is suggested that the permeable layer in the made ground or superficial deposits allows for the ground to perch at a shallower depth. Natural Resources Wales flooding records specifies the site of the development not to be in an area of flooding which contradicts the Environmental Agencies flood risk map which place the site in area of flooding. 

	3.1.5 [bookmark: _Toc102385498]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.

	3.1.6 [bookmark: _Toc102385499]Radon 
	This section to levels of radon, which is a colourless, odourless radioactive gas. It is formed by the radioactive decay of the small amounts of uranium that occur naturally in all rock and soils. Exposure to radon poses a risk to human health as is any type of radiation (UK Health Security Agancy , 2021). 
The site assumed to have a maximum radon potential of 1-3%. This level is defined medium risk.

	3.1.7 [bookmark: _Toc102385500]Mining Sites 
	It’s reported that the site lies within the coal 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.  


Figure A Environment Agency Flood Risk Survey Map of Swansea
[bookmark: _Toc102385501]5.0 Contaminants 

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 Geo-Environmental 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 Geo-Environmental 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: _Toc102385502]6.1 Environmental Impacts to the Site 

	Project Name
	Kings Dock Retail and Student Accommodation 

	Potential Impacted Area 
	Impact 
	Resolution 

	Ecology/Biodiversity




	· Ecology would be affected by the construction works because acoustic vibrations caused by the foundation piling processes and operation of heavy machinery could cause potential disturbance to fish stock and marine mammals. Smothering of habitats and any in habiting species. 
· Construction work may affect protected species who inhabit the site during both night and day as most species hibernate during the day and roam at night therefore, the works may cause disturbance to the animal’s routine and could displace them from their habitats. Furthermore, it may cause inconveniences to program of works as the animals will need to be relocated or wait to migrate to a different area (businessandbiodiversity.org, 2021). 

· Air pollution caused by plant and machine use on the site is due to the emissions caused by the diesel soot particles released by their engines.

Furthermore, chemicals used in the concrete mixing process and paints, glues, oils, thinners that may be used produce noxious vapours that are all release into the local atmosphere, resulting in poor air quality. Posing a health hazard to local populations who may already suffer from underlining health conditions. 

· The animal’s habitat could be further impacted by pollution of air and water, hydrological impacts, disturbance, increased risk of vandalism, fires and fly tipping, unregulated access, isolation or fragmentation and the displacement of the individuals and populations of species leading to increased pressure on other sites.
	· Ecology survey-  
· Formulate an Environmental protection plan 


	Water
	· An issue that could arise during the construction of the retail and accommodation is sea water pollution and contamination, this is because dust produce by the construction processes as they could potentially end up in the docks and excess construction material could be deposited into the docks therefore, producing polluted water ways resulting in reduced water quality. Furthermore, this could cause interruption or other changes to natural coastal processes such as tidal flows, local currents, and sediment movement.

Common contaminants:
· Diesel and Oil 
· Cement 
· Glues 
· Paints 
· Toxic chemicals (Calcium Carbonate, Silicone)   


· There is potential for burst watermains during the piling which could, therefore, affect local water supply and cause a conflict where the locals oppose the development which could lead to vandalism promoting further antisocial behaviours which could be costly for all stakeholders.
	· Alliance will aim to use non-toxic paints, solvents, and other hazardous materials wherever possible to avoid the release of toxins into the water flow.
· All the drains on the site will be covered up to prevent any runoff into the drains.
· Wastewater generated from the site activities will be collected in settlement tanks, screen, discharge the clean water, and dispose of remaining sludge according to environmental regulations. 

	People 
	· Air pollution may result in poor air quality for the residents (Guzder, 2019) although they may not live near the site locals within radius of the site will be affected. Air pollutions is an important factor to monitor as it can results in several health issues for those who have been exposed to the polluted air.

Some of the followings are issues caused by air pollution:
· Coughs, wheezing and shortness of breath
· Cardiovascular and respiratory diseases
· Lung cancer (long term)
· Strokes
· Exacerbation of asthma
Consideration must be made to the amount of PM10 and other air pollutants as they are spread as airborne particles   to the surrounding area.

· Traffic may also be an issue that arises for locals due to the delivery of heavy plant and machinery to the site, as delivery times may clash with local rush hour traffic or cause congestion on roads leading to and from the site as well as on roads adjacent to the site. This may affect locals as it could potentially add to their daily commute times and increase the number of vehicles in the area which is now deemed as a quiet residential zone with the SA1 development area.
 

	· To reduce dust pollution in the air around the site we will use fine water sprays used to dampen down the site. 
· The whole site will also be screened, and fine mesh screening will be placed at the source of fine dust particles.
· Toxic substances will segregate in a separate area and tightly covered to prevent spills and possible site contamination. 





































	[bookmark: _Toc102385503]6.1 Environmental Impact Assessment
	Site: E9 
	Project: Student Accommodation and Retail Development 
	Date: 05.03.2022

	Environmental Aspect 
	Potential Environmental Impact 
	Likelihood 
	Severity 
	Control Measures 
	Relevant Legislation 

	Chemical/ Hazardous Material Use 

	Use of Cleaning Products 

	Soil and water pollution. 
Odours, spillages, and pests.
Risks to human health. VOC emissions.
	¾
	2/3
	Site inspections to cover correct storage and use of cleaning chemicals. VOC emission testing available where requested.
	Environmental Protection Act 1990. Control of Substances Hazardous to Health Regulations 2004. Clean Air Act 1993. Environmental Damage (Prevention and Remediation) Regulations 2009. Environment Act 1995. Environmental Protection (Controls on Ozone-Depleting Substances)

	Use of Fuel 
	Soil and water pollution. 
Loss of non-renewable resources. GHG emissions.
Odours, spillages, and pests.
Risks to human health.
	4/4
	2/3
	Site inspections to cover correct storage and use of fuels. Bunding where required. Plant and vehicle maintenance schedules up to date and parking / storage locations appropriately bunded where applicable. Spillage procedures and awareness training in place.
	Environmental Protection Act 1990. Control of Substances Hazardous to Health Regulations 2004. Clean Air Act 1993. Environmental Damage (Prevention and Remediation) Regulations 2009. Environment Act 1995. Environmental Protection (Controls on Ozone-Depleting Substances) Regulations 2011.

	Use of Paints, Glues 

















	Soil and water pollution. 
Odours, spillages, and pests.
Risks to human health. VOC emissions.
	3/4
	2/3
	Site inspections to cover correct storage and use of cleaning chemicals.
	Environmental Protection Act 1990. Control of Substances Hazardous to Health Regulations 2004. Clean Air Act 1993. Environmental Damage (Prevention and Remediation) Regulations 2009. Environment Act 1995. Environmental Protection (Controls on Ozone-Depleting Substances) Regulations 2011.

	Emissions and Air Pollution 

	Work force Commuting and Travel 
	Air quality and atmospheric pollution. CO2, NOx, Sox, GHG etc emissions.
Loss of non-renewable fossil fuels.
Nuisance, congestion, quality of life, health risk.
	1/4
	1/3
	Company fleet policy of no more than 120gm Co2/Km emissions on newly quired cars. Car sharing encouraged where possible. Electric vehicle charging points installed where required. All drivers sign up to the Driver Policy stating they will take charge of paying congestion charges and fines of the kind.
	Clean Air Act 1993. Environmental Protection Act 1990. Road Traffic (Vehicle Emissions) (Fixed Penalty) (England) Regulations 2002.Noise & Statutory Nuisance Act 1993, Part 3 of the Environmental Protection Act 1990 and Part 3 of the Control of Pollution Act 1974. Environment Act 1995. Environmental Protection (Controls on Ozone-Depleting Substances) Regulations 2011.

	Use of Plant and Machinery 
	Air quality and atmospheric pollution. Dust and fumes released in work area.
Loss of non-renewable fossil fuels.
	3/4
	2/3
	Maintenance of plant and machinery kept in line with schedule. Daily site inspections. Near miss / incident reporting. All PPE / RPE for activity made available. Complaints process for the public. CoSHH MSDS and assessments for fuel.
	Clean Air Act 1993. Environmental Protection Act 1990. Road Traffic (Vehicle Emissions) (Fixed Penalty) (England) Regulations 2002.Noise & Statutory Nuisance Act 1993, Part 3 of the Environmental Protection Act 1990 and Part 3 of the Control of Pollution Act 1974. Environment Act 1995. Environmental Protection (Controls on Ozone-Depleting Substances) Regulations 2011.

	Use of Power Tools and Welders
 
	Air quality and atmospheric pollution. Dust and toxic fumes released in work area.
Loss of non-renewable fossil fuels.
	2/4
	2/3
	Maintenance of plant and machinery kept in line with schedule. Daily site inspections. Near miss / incident reporting. All PPE / RPE for activity made available. Complaints process for the public. Only competent persons to use power tools and welders. CoSHH MSDS and assessments for fuel and other gases / substances used in welding.

	Clean Air Act 1993. Environmental Protection Act 1990.Noise & Statutory Nuisance Act 1993, Part 3 of the Environmental Protection Act 1990, and Part 3 of the Control of Pollution Act 1974. Environment Act 1995.

	Energy Use 

	Use of Electricity 
	Impacts on air quality and contribution to climate change.
Loss of non-renewable fossil fuels.
	1/4
	1/3
	PAT testing throughout organisation. Power tools maintenance schedule where applicable. Office inspections. Carbon footprint calculations. Monthly meter reading from all offices / sites where applicable / accessible.
	Climate Change and Sustainable Energy Act 2006. Energy Performance of Buildings (Certificates and Inspections) (England and Wales) Regulations 2007. Climate Change Act 2008 Chapter 27. Environmental Protection Act 1990. Clean Air Act 1993.

	Generation and Disposal of Waste 

	Recyclable Waste 
	Generation of methane and other Bi products during decomposition.
Loss of recyclable material and landfill space.
Odour from waste transfer stations and landfill sites.
	2/4
	2/3
	Segregated recyclables / general waste diverted from landfill. Licenced carriers and disposal facilities. Daily site inspection. Fortnightly health and safety inspection. Environmental inspection. Staff awareness training, toolbox talks.
	Waste Regulations 2011 & 2012. Environmental Protection Act 1990. Clean Neighbourhoods and Environment Act 2005.

	General waste (landfill bound waste)
	Soil and water pollution if disposed of incorrectly.
Loss of recyclable materials and loss of landfill space.
	3/4
	1/3
	All general waste sent for recycling. Minimal landfill by contractors used. Compliance with waste hierarchy through licenced carriers and disposal. Office inspections. Toolbox talks.
	Waste Regulations 2011 & 2012. Environmental Protection Act 1990. Clean Neighbourhoods and Environment Act 2005.

	Hazardous waste 
	Soil and water pollution, generation of toxic and hazardous leachates.
Loss of recyclable material and landfill space.
Health risks.
	3/4
	2/3
	CoSHH always disposed of by licenced carrier and disposal facility. Stored in lockable CoSHH container awaiting disposal. Toolbox talks.
	Waste Batteries & Accumulators Regulations 2009. Hazardous Waste Regulations 2005. Clean Neighbourhoods and Environment Act 2005.

	Waste handling and storage 



	Soil and water pollution. Odours, spillages, and pests.
	3/4
	2/3 
	Induction. Toolbox talks. Spill kits. Pest control contracts.
	Environmental Protection Act 1990. Clean Neighbourhoods and Environment Act 2005.

	Wastewater and Water Use

	Cleaning 
	Soil & water pollution if contaminated.
Impacts on treatment plant capacity.
Odours and health risks. Resource depletion
	2/4
	3/3
	Consent to discharge for flushing purposes. Daily site inspections. Fortnightly health and safety inspection. Environmental inspection. Emergency Action Plan covering spillage control. Toolbox talks. Foul and surface water drainage identified and plans available.
	Water Act 2003. Water Resources Act 1991. Water Supply (Water Fittings) Regulations 1999. Environmental Damage (Prevention and Remediation) Regulations 2009.

	Water leaks 
	Soil & water pollution if contaminated.
Impacts on treatment plant capacity.
Odours and health risks. Resource depletion
	3/4
	1/3
	Consent to discharge where applicable. Daily site inspections. Fortnightly health and safety inspection. Environmental inspection. Emergency Action Plan covering spillage and flooding control. Toolbox talks. Foul and surface water drainage identified and plans available.
	Water Act 2003. Water Resources Act 1991. Water Supply (Water Fittings) Regulations 1999. Environmental Damage (Prevention and Remediation) Regulations 2009.

	Pollution incidents 
	Soil & water pollution.
Impacts on treatment plan capacity.
Odours, spillages, and pests.
	3/4
	3/3
	Consent to discharge where applicable. Daily site inspections. Fortnightly health and safety inspection. Environmental inspection. Emergency Action Plan covering spillage and flooding control. Toolbox talks. Pest control through client. Foul and surface water drainage identified and plans available.
	Water Act 2003. Water Resources Act 1991. Water Supply (Water Fittings) Regulations 1999. Environmental Damage (Prevention and Remediation) Regulations 2009.

	Discharge ground water 
	Water pollution.
Impacts on treatment plan capacity.
Odours, spillages, and pests.
	3/4
	1/3
	Consent to discharge where applicable. Daily site inspections. Fortnightly health and safety inspection. Environmental inspection. Emergency Action Plan covering spillage and flooding control. Toolbox talks. Pest control

	Water Act 2003. Water Resources Act 1991. Water Supply (Water Fittings) Regulations 1999. Environmental Damage (Prevention and Remediation) Regulations 2009.

	Contamination of Land 

	Storage of chemicals
	Pollution of soil, air, and land if leaks or stored incorrectly.
Health risks, odours, and spillages.
	1/4
	3/3
	Legal compliance. Spill kits available in case of spillage. MSDS and CoSHH assessments available for all chemicals used on site. Daily site inspections. Environmental inspections. Fortnight nightly health and safety inspections.
	Environmental Protection Act 1990. Control of Substances Hazardous to Health Regulations 2004. Clean Air Act 1993. Environmental Damage (Prevention and Remediation) Regulations 2009. Environment Act 1995.

	Local Environmental and Community Issues

	Noise generation
	Local noise environment.
Impact of quality of life, health risks.
	2/4
	1/3
	Daily inspections. Site and office inspections. Work within noise restricted hours where applicable. Complaint process, procedure, and log.
	Noise and Statutory Nuisance Act 1993. Environmental Protection Act 1990. Clean Neighbourhood and Environment Act 2005.

	Management of green spaces          

	Not applicable to this site as green space will be add upon completion.
	0/4
	0/3
	
	Environment Act 1995.




	Key 
	


	Likelihood 
	Severity of Impact 

	1. Impossible 
	1.Low 

	2. Unlikely 
	2. Medium 

	3. Likely
	3. High

	4. Certain 
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