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1. [bookmark: _Toc229489737]Introduction
1.1 [bookmark: _Toc229489738]Background to the development 
This Environmental Impact Assessment (EIA) has been prepared in support of a proposed Centre of Construction Excellence located within the SA1 Waterfront Innovation Quarter in Swansea, South Wales. The proposed development comprises a specialist educational and research facility intended to support teaching, innovation and applied research associated with the construction industry and built environment sector.
The proposed facility would include teaching accommodation, laboratory space and controlled environmental testing facilities designed to investigate the performance of construction materials under varying environmental conditions. Research activities would focus on the effects of temperature, humidity and environmental exposure on construction materials, with particular emphasis on durability, sustainability and long-term structural performance.
The proposal forms part of the continuing regeneration of the SA1 Waterfront area, one of the largest urban redevelopment schemes undertaken within Swansea in recent decades. Historically, the area formed part of Swansea Docks and was characterised by industrial and port-related land uses including warehousing, dock infrastructure and shipping activities. Regeneration has transformed the area into a mixed-use waterfront environment containing educational facilities, commercial development, residential accommodation and public realm infrastructure (Swansea Council, 2019).
The proposed development site occupies previously developed brownfield land located close to existing university-related buildings and recent educational developments. Environmental management documentation prepared for the nearby Innovation Matrix development has been reviewed as part of this assessment due to the environmental similarity of the surrounding area. Key environmental characteristics identified within this documentation include reclaimed dockland ground conditions, nearby controlled waters and surrounding sensitive receptors (University of Wales Trinity Saint David, 2020).
The proposed Centre of Construction Excellence also aligns with wider Welsh Government objectives relating to sustainable development, decarbonisation and innovation within the construction sector (Welsh Government, 2021a). The facility would support research into material durability, environmental performance and climate resilience, contributing to the development of more sustainable construction practices.
1.2 [bookmark: _Toc229489739]Purpose of the Environmental Impact Assessment
The purpose of this Environmental Impact Assessment is to identify and evaluate the likely environmental effects associated with the proposed development during both the construction and operational phases.
The assessment has been undertaken in accordance with the principles established by the Town and Country Planning (Environmental Impact Assessment) Regulations 2017 (Welsh Government, 2017). Although the proposed development does not necessarily constitute mandatory Schedule 1 development, a proportionate Environmental Statement-style assessment is considered appropriate due to the environmental sensitivity of the waterfront location and the presence of nearby receptors and controlled waters.
The assessment considers a range of environmental topics relevant to the proposed development, including:
· Land use and regeneration
· Ground conditions and contamination
· Hydrology and flood risk
· Water environment
· Ecology and biodiversity
· Air quality
· Noise and vibration
· Traffic and transport
· Landscape and visual effects
· Sustainability and resource efficiency
Particular attention has been given to flood risk, pollution prevention and construction environmental management due to the site’s location within the SA1 Waterfront environment.
1.3 [bookmark: _Toc229489740]Site location and context
The proposed development site is located within the SA1 Waterfront Innovation Quarter to the south-east of Swansea city centre. The surrounding area comprises a mixed-use urban waterfront environment containing educational buildings, commercial development, residential accommodation and associated infrastructure.
The site currently consists primarily of vacant previously developed land characterised by hardstanding and disturbed ground typical of reclaimed dockland environments. Due to the historic industrial use of the area, the site is expected to contain made ground associated with former dock and industrial activities.
Sensitive receptors within the surrounding area include nearby educational buildings, residential properties, pedestrian routes and controlled waters associated with Prince of Wales Dock. Kings Road forms the principal transport corridor through the area and provides access to the wider highway network connected to Fabian Way and Swansea city centre.
The proximity of the site to dock water and tidal flood pathways represents one of the principal environmental constraints associated with the proposed development and has therefore formed a key consideration throughout the assessment (Natural Resources Wales, 2023).
Proposed Development area
Figure 1 - Site Location Plan, UWTSD campus, SA1
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Figure 2 - Wider SA1 area

1.4 [bookmark: _Toc229489741]Need of the development
The construction industry is increasingly influenced by sustainability objectives, climate resilience requirements and the need to reduce environmental impact. Welsh Government policy places significant emphasis on decarbonisation, sustainable infrastructure and innovation within the built environment sector (Welsh Government, 2022).
The proposed Centre of Construction Excellence would provide facilities for research into construction materials, environmental durability and material performance under varying environmental conditions. The development would therefore contribute to:
· Sustainable construction research
· Development of low-carbon construction solutions
· Climate resilience research
· Educational and industry collaboration
· Regional innovation and economic growth

The proposal would also strengthen the educational and research function of the SA1 Waterfront area and contribute positively to the wider regeneration objectives associated with the site.

1.5 [bookmark: _Toc229489742]Scope of the Assessment
The scope of the Environmental Impact Assessment has been informed by the characteristics of the proposed development, existing environmental conditions, published guidance and professional judgement.
The assessment focuses on environmental issues considered most relevant to the proposed development and its waterfront location, particularly flood risk, pollution prevention, construction environmental management and sustainable development.
Both temporary construction impacts and long-term operational impacts have been considered. Mitigation measures are identified where appropriate and residual environmental effects are evaluated following implementation of mitigation.
[bookmark: _Toc229489743]2. Site Description and proposed development
[bookmark: _Toc229489744]2.1 Existing site conditions
The proposed development site is located within the SA1 Waterfront Innovation Quarter in Swansea and occupies previously developed land associated with the former Swansea Dock environment. The wider SA1 area has undergone substantial regeneration in recent decades, transforming former industrial dockland into a mixed-use waterfront district containing educational facilities, commercial development, residential accommodation and associated public realm infrastructure (Swansea Council, 2019).
Historically, the site formed part of the operational Swansea Docks area and was characterised by warehousing, dock infrastructure and industrial land uses. As a result, the site contains reclaimed and previously developed ground conditions typical of regenerated dockland environments. Environmental documentation prepared for nearby developments, including the Innovation Matrix Environmental Management Plan, confirms the presence of made ground associated with historic industrial activity and the dockland reclamation works (University of Wales Trinity Saint David, 2020). The site currently remains undeveloped and consists primarily of hardstanding and disturbed ground with limited vegetation cover. The surrounding environment contains a mixture of university-related development, commercial premises and residential accommodation. Existing educational buildings associated with the University of Wales Trinity Saint David are located nearby together with pedestrian routes, parking areas and landscaped public spaces.
One of the principal environmental characteristics of the site is its proximity to dock water and the wider tidal environment associated with Prince of Wales Dock and the River Tawe system. Natural Resources Wales flood mapping identifies parts of the SA1 Waterfront area as being influenced by tidal flood risk and climate change effects (Natural Resources Wales, 2021).
Ground investigations undertaken for nearby developments identified generally manageable contamination conditions typical of regenerated dockland environments. The Innovation Matrix Environmental Management Plan noted no significant contamination except for one localised elevated lead concentration (University of Wales Trinity Saint David, 2020).

[bookmark: _Toc229489745][image: ][image: ]Figure 4 - Environmental constraints associated with the proposed development site
Figure 3 - Existing Site condition


[bookmark: _Toc229489746]2.2 Proposed Development
The proposed Centre of Construction Excellence would comprise a purpose-built educational and research facility intended to support teaching, innovation and applied research associated with the construction industry and sustainable built environment technologies.
A key component of the development is the inclusion of controlled environmental laboratory spaces designed to simulate varying environmental conditions, including changes in temperature and humidity, in order to assess the behaviour and long-term performance of construction materials and systems.
The development would include:
· Controlled environmental testing laboratories
· Material testing facilities
· Teaching classrooms
· Research and innovation spaces
· Collaborative working environments
· Office accommodation
Research activities within the facility would focus on material durability, thermal behaviour, moisture-related performance and sustainable construction technologies.
Sustainability principles are expected to form a central component of the building design and may include energy-efficient building systems, renewable energy technologies, sustainable drainage systems and low-carbon construction materials (Welsh Government, 2021b).
[bookmark: _Toc229489747]2.3 Construction Activities
Construction activities associated with the proposed development are expected to include site preparation, excavation, foundation works, structural construction, installation of building services and completion of external works and landscaping.
Due to the historic dockland nature of the site, construction activities are likely to involve excavation within made ground associated with former industrial land uses. Construction activities therefore have the potential to generate temporary environmental impacts including dust generation, construction noise and vibration, increased construction traffic, surface water runoff and temporary visual intrusion.
The Innovation Matrix Environmental Management Plan identified several construction environmental management procedures relevant to the surrounding SA1 Waterfront environment, including dust suppression, wheel washing facilities, bunded fuel storage, spill prevention procedures and waste segregation measures (University of Wales Trinity Saint David, 2020).
[bookmark: _Toc229489748]3. Policy and Legislative Context
[bookmark: _Toc229489749]3.1 Introduction
The proposed Centre of Construction Excellence is influenced by a range of national and local planning policies, environmental legislation and regulatory guidance relating to sustainable development, regeneration, environmental protection and climate resilience.
The site occupies previously developed brownfield land within the SA1 Waterfront regeneration area and is located within a sensitive waterfront environment influenced by flood risk, controlled waters and surrounding urban receptors.
[bookmark: _Toc229489750]3.2 Town and Country Planning (Environmental Impact Assessment) Regulations 2017
The Environmental Impact Assessment has been undertaken in accordance with the principles established by the Town and Country Planning (Environmental Impact Assessment) Regulations 2017 (Welsh Government, 2017).
The Regulations require likely significant environmental effects associated with development proposals to be identified, assessed and evaluated prior to planning determination.
[bookmark: _Toc229489751]3.3 Planning Policy Wales (PPW)
Planning Policy Wales (Edition 11) places sustainable development at the centre of the planning process and promotes regeneration, climate resilience and decarbonisation within Wales (Welsh Government, 2021b).
The redevelopment of the proposed site aligns with these objectives through the reuse of previously developed brownfield land within the SA1 Waterfront regeneration area.
[bookmark: _Toc229489752]3.4 Future Wales – The National Plan 2040
Future Wales identifies Swansea Bay as a strategic regional growth area and supports regeneration-led development, sustainable urban growth and investment in innovation infrastructure (Welsh Government, 2021a).
The proposed Centre of Construction Excellence aligns with these objectives through redevelopment of brownfield land and support for research into sustainable construction materials and climate resilience.
[bookmark: _Toc229489753]3.5 Technical Advice Note 15 – Development, Flooding and Coastal Erosion
Technical Advice Note 15 (TAN 15) provides Welsh Government guidance relating to development and flood risk (Welsh Government, 2021c).
Natural Resources Wales Development Advice Maps identify parts of the SA1 Waterfront area as being susceptible to tidal flooding and climate change effects (Natural Resources Wales, 2023).
Flood resilience therefore forms a central consideration within the proposed development through incorporation of raised floor levels, sustainable drainage systems and flood resilient construction measures.
[bookmark: _Toc229489754]3.6 Natural Resources Wales Guidance
Natural Resources Wales provides guidance relating to flood risk, pollution prevention, biodiversity and water quality.
Environmental management procedures identified within the nearby Innovation Matrix Environmental Management Plan include bunded fuel storage, spill prevention procedures, sediment management controls and surface water protection measures (University of Wales Trinity Saint David, 2020).
These principles are directly relevant to the proposed development due to the proximity of dock water and controlled waters associated with Prince of Wales Dock.
[bookmark: _Toc229489755]4. Methodology
[bookmark: _Toc229489756]4.1 Introduction
This Environmental Impact Assessment has been undertaken using a structured methodology consistent with established environmental assessment practice within the United Kingdom and Wales.
The methodology has been informed by Welsh Government planning guidance, Natural Resources Wales guidance and environmental management procedures associated with nearby developments within the SA1 Waterfront area.
[bookmark: _Toc229489757]4.2 Assessment Approach
The Environmental Impact Assessment process followed a staged approach involving:
· Identification of baseline environmental conditions
· Identification of sensitive receptors
· Assessment of likely environmental impacts
· Identification of mitigation measures
· Evaluation of residual environmental effects
Environmental effects were assessed using a source pathway receptor approach.
[bookmark: _Toc229489758]4.3 Data Sources and Information Review
The assessment has been undertaken using published environmental data, planning documentation and secondary information sources relevant to the proposed development site and surrounding area.
Key information sources reviewed include:
· Welsh Government planning policy and technical guidance
· Natural Resources Wales guidance and flood mapping
· Development Advice Maps
· MAGIC mapping datasets
· Planning documentation relating to the SA1 Waterfront regeneration area
· Environmental management documentation prepared for nearby developments.
The Environmental Management Plan prepared for the nearby Innovation Matrix development was particularly relevant due to the environmental similarity of the surrounding area (University of Wales Trinity Saint David, 2020).

[bookmark: _Toc229489759]4.4 Assessment of Impact Significance
The significance of environmental impacts has been determined through consideration of:
· Magnitude of impact
· Sensitivity of receptors
· Duration of effects
· Reversibility of effects
· Likelihood of occurrence
Impacts have been categorised as negligible, minor, moderate or major.







[bookmark: _Toc229489760]5. Baseline Environmental Conditions
[bookmark: _Toc229489761]5.1 Introduction
This section establishes the baseline environmental conditions associated with the proposed development site and the wider SA1 Waterfront area.
The site occupies previously developed brownfield land within a regenerated dockland environment and is therefore characterised by conditions typical of urban waterfront developments, including made ground, nearby controlled waters, flood risk sensitivity and surrounding mixed-use urban receptors.
[bookmark: _Toc229489762]5.2 Ground Conditions and Contamination
The site is underlain by made ground associated with historic dockland reclamation and industrial activity.
The nearby Innovation Matrix Environmental Management Plan confirms that investigations undertaken within the surrounding area identified conditions characteristic of regenerated dockland environments and noted no significant contamination with the exception of one localised elevated lead concentration (University of Wales Trinity Saint David, 2020).
Potential contaminants associated with the historic industrial use of the wider area may include hydrocarbons, heavy metals, industrial fill materials and reworked soils.
[bookmark: _Toc229489763]5.3 Hydrology and Flood Risk
Hydrology and flood risk represent significant environmental considerations associated with the proposed development due to the site’s location within the low-lying SA1 Waterfront environment adjacent to dock infrastructure and tidal water bodies.
Natural Resources Wales Development Advice Maps identify parts of the SA1 Waterfront area as being susceptible to tidal flooding and future climate change effects (Natural Resources Wales, 2023).
The low-lying nature of the dockland environment increases sensitivity to tidal flooding, surface water accumulation and sea level rise.




[bookmark: _Toc229489764][image: ]Figure 5 - NRW flood map for planning showing Flood Zone 2 and 3 extents within the SA1 waterfront area

[bookmark: _Toc229489765]Proposed site

[bookmark: _Toc229489766]






Natural Resources Wales Flood Map for Planning indicates that substantial areas surrounding the SA1 Waterfront environment fall within Flood Zone 2 and Flood Zone 3 associated primarily with tidal flooding from Swansea Bay and the River Tawe system (Natural Resources Wales, 2023). Flood Zone 2 identifies areas of the floodplain without significant flood defence infrastructure, while Flood Zone 3 represents areas considered to be at a higher probability of flooding.
Although the proposed development site benefits from the wider flood defence and regeneration infrastructure implemented throughout the SA1 area, the low-lying waterfront nature of the site means that tidal flood risk and future sea level rise remain important environmental considerations throughout the operational lifespan of the development. Consequently, flood resilience, sustainable drainage systems and climate adaptation measures form critical components of the proposed development strategy.
[bookmark: _Toc229489767]5.4 Water Environment
The site lies in close proximity to controlled waters associated with Prince of Wales Dock and the wider dock system connected to Swansea Bay and the River Tawe.
Potential pathways between the site and controlled waters include surface water runoff, sediment transport during construction and accidental spillages associated with construction activities.
The nearby Innovation Matrix Environmental Management Plan identified protection of controlled waters as a key environmental management priority and included pollution prevention procedures such as bunded fuel storage, spill prevention measures and controlled concrete washout areas (University of Wales Trinity Saint David, 2020).
[bookmark: _Toc229489768]5.5 Ecology and Biodiversity
The proposed development site itself possesses relatively limited ecological value due to its previously developed character and predominance of hardstanding and disturbed ground.
MAGIC mapping datasets and Natural Resources Wales ecological guidance indicate ecological sensitivity within the wider Swansea Bay area, although no statutory ecological designation is located directly within the development footprint (MAGIC, 2025).
[bookmark: _Toc229489769]5.6 Air Quality and Noise
Baseline air quality and noise conditions within the surrounding environment are typical of a mixed-use urban waterfront area influenced primarily by traffic movement associated with Kings Road and Fabian Way.
The nearby Innovation Matrix Environmental Management Plan identified dust generation and construction noise as key environmental management issues within the surrounding SA1 environment (University of Wales Trinity Saint David, 2020).
















[bookmark: _Toc229489770]6. Impact Assessment
[bookmark: _Toc229489771]6.1 Introduction
This section assesses the likely environmental effects associated with the proposed Centre of Construction Excellence during both the construction and operational phases of development.
Emphasis has been placed on flood risk, construction environmental management and protection of controlled waters due to the environmental sensitivity of the site and its waterfront location.
[bookmark: _Toc229489772]6.2 Land Use and Regeneration
The proposed development would result in the redevelopment of a currently vacant brownfield site within the SA1 Waterfront regeneration area.
The proposal would strengthen the educational and innovation function of the SA1 Waterfront area through the introduction of specialist teaching and research facilities linked to sustainable construction and environmental resilience.
Overall, the operational land use impact is considered moderate to major beneficial.
[bookmark: _Toc229489773]6.3 Ground Conditions and Contamination
Construction activities associated with excavation and foundation works have the potential to disturb made ground and any localised contamination associated with the historic dockland environment.
Potential impacts include disturbance of contaminated material, generation of contaminated dust and migration of contaminants through runoff.
Without mitigation, contamination impacts are considered moderate adverse due to the sensitivity of nearby receptors and controlled waters.
[bookmark: _Toc229489774]6.4 Hydrology and Flood Risk
Flood risk represents one of the most significant environmental considerations associated with the proposed development due to the location of the site within the low-lying SA1 Waterfront environment.
Without mitigation, flood risk impacts could be considered major adverse. However, the proposed development is expected to incorporate flood resilience measures including raised finished floor levels, sustainable drainage systems and flood resistant construction materials.
These measures would significantly reduce the likelihood and consequences of flooding and improve the long-term resilience of the development.
[bookmark: _Toc229489775]6.5 Water Environment
Construction activities have the potential to affect the water environment through sediment mobilisation, surface water runoff, fuel spillages and disturbance of contaminated material.
Without mitigation, pollution risks associated with construction could result in moderate adverse impacts on nearby controlled waters.
Implementation of pollution prevention procedures and sustainable drainage systems is expected to reduce long-term impacts on the water environment to negligible or minor significance.
[bookmark: _Toc229489776]6.6 Air Quality and Noise
Construction activities have the potential to generate dust, airborne particulates, noise and vibration through excavation, vehicle movements and material handling.
Construction air quality and noise impacts are considered moderate adverse without mitigation due to the proximity of nearby educational buildings and residential receptors.
However, implementation of standard environmental management procedures would substantially reduce these impacts.
[bookmark: _Toc229489777]6.7 Sustainability and Resource Efficiency
The proposed Centre of Construction Excellence has significant potential to contribute positively to sustainability and environmental innovation within the construction sector.
The proposed development would support research into sustainable construction materials, environmental durability, low-carbon construction approaches and climate resilience.
Overall, sustainability impacts associated with the development are considered beneficial.




[bookmark: _Toc229489778]7. Mitigation Measures
[bookmark: _Toc229489779]7.1 Introduction
This section outlines the mitigation measures proposed to avoid, reduce or manage the environmental impacts identified within the assessment.
The mitigation measures focus primarily on temporary construction impacts due to the sensitivity of nearby receptors, controlled waters and the waterfront location of the site.
[bookmark: _Toc229489780]7.2 Construction Environmental Management
A comprehensive Construction Environmental Management Plan (CEMP) should be prepared prior to commencement of development.
Environmental management measures should include:
· Dust suppression procedures
· Wheel washing facilities
· Controlled material storage
· Spill prevention and response measures
· Waste segregation and recycling
· Construction traffic management procedures
Implementation of a robust CEMP would significantly reduce temporary environmental risks associated with the development.
[bookmark: _Toc229489781]7.3 Flood Risk and Water Environment Mitigation
Flood resilience measures should include:
· Raised finished floor levels
· Flood resistant construction materials
· Sustainable drainage systems (SuDS)
· Surface water attenuation measures
· Protection of controlled waters should include
· Bunded fuel and chemical storage
· Spill prevention controls
· Sediment management procedures
· Controlled concrete washout areas
These measures would significantly reduce risks of pollution and flooding within the surrounding environment. Sustainable drainage systems should be designed in accordance with Welsh Government SuDS standards in order to manage runoff rates and improve long-term flood resilience (Welsh Government, 2019).


[bookmark: _Toc229489782]7.4 Air Quality, Noise and Traffic Mitigation
Construction dust generation should be controlled through damping down exposed ground, wheel washing facilities and covered storage of loose materials in accordance with IAQM guidance (IAQM, 2014).
Construction noise impacts should be managed through restriction of working hours, use of modern low-noise equipment and careful scheduling of high-noise activities (BSI, 2013).
Construction traffic impacts should be managed through designated delivery routes and controlled delivery scheduling.
[bookmark: _Toc229489783]8. Residual Effects
[bookmark: _Toc229489784]8.1 Construction Phase Residual Effects
Following implementation of mitigation measures, the majority of construction phase impacts are expected to reduce to minor or negligible significance.
Residual impacts associated with dust generation, construction noise, temporary visual intrusion and construction traffic would remain temporary and localised in nature.
[bookmark: _Toc229489785]8.2 Operational Phase Residual Effects
Operational impacts associated with the completed development are expected to be relatively limited and typical of a mixed-use educational facility located within an established urban environment.
Flood risk remains an inherent environmental characteristic of the wider SA1 Waterfront area. However, incorporation of flood resilience measures and sustainable drainage systems would significantly reduce long-term flood risk.
[bookmark: _Toc229489786]8.3 Beneficial Residual Effects
The proposed development is expected to generate several beneficial long-term residual effects including redevelopment of vacant brownfield land, enhancement of the waterfront urban environment and support for sustainable construction research.





[bookmark: _Toc229489787]9. Discussion
[bookmark: _Toc229489788]9.1 Introduction
The Environmental Impact Assessment demonstrates that the proposed Centre of Construction Excellence can be developed within the SA1 Waterfront environment without generating significant long-term adverse environmental impacts, provided that appropriate mitigation and environmental management measures are implemented throughout both the construction and operational phases.

The assessment identifies several environmental sensitivities associated with the site, particularly in relation to flood risk, controlled waters and historic dockland ground conditions. However, these constraints are characteristic of regenerated waterfront environments and are capable of being effectively managed through resilient design, sustainable drainage systems and robust construction environmental management procedures. 

Importantly, the proposed development represents more than a conventional educational building. The operational function of the facility directly supports wider environmental objectives associated with sustainable construction, climate resilience and low-carbon infrastructure research. This creates a positive relationship between the purpose of the development and the wider sustainability objectives promoted within Welsh planning policy (Welsh Government, 2021a).
[bookmark: _Toc229489789]9.2 Brownfield regeneration and sustainable development
The redevelopment of previously developed land forms a central principle of sustainable planning policy within Wales and the wider United Kingdom. The proposed Centre of Construction Excellence would contribute positively to the continuing regeneration of the SA1 Waterfront area through redevelopment of a currently vacant brownfield site within an established urban environment.
The wider SA1 Waterfront regeneration programme demonstrates the successful transformation of former industrial dockland into a mixed-use educational, commercial and residential district. Redevelopment of the proposed site would continue this regeneration process while strengthening the educational and innovation function of the waterfront environment.

The proposal also aligns strongly with Planning Policy Wales objectives relating to placemaking, sustainable land use and regeneration-led growth (Welsh Government, 2021b). By utilising previously developed land within an established urban area, the development reduces pressure for expansion onto undeveloped greenfield sites and supports more efficient use of existing infrastructure and transport networks.

However, while brownfield redevelopment provides significant sustainability benefits, redevelopment within constrained waterfront environments also presents inherent environmental limitations. Unlike greenfield developments, opportunities for extensive ecological enhancement are relatively restricted due to the urban character of the site and the limited availability of undeveloped habitat areas. As a result, biodiversity improvements associated with the development are likely to remain modest and focused primarily on urban landscaping and small-scale ecological enhancement measures rather than substantial habitat creation.
[bookmark: _Toc229489790]9.3 Flood risk, Climate change and Environmental Resilience
Flood risk remains one of the most significant environmental considerations associated with the proposed development due to the low-lying waterfront location of the site and its proximity to Prince of Wales Dock and the wider River Tawe system.
Natural Resources Wales flood mapping identifies areas of the wider SA1 Waterfront environment as being sensitive to tidal flooding and future climate change effects (Natural Resources Wales, 2023). Consequently, flood resilience must remain a central consideration throughout both the design and operational lifespan of the development.

The assessment demonstrates that incorporation of raised finished floor levels, sustainable drainage systems and resilient building materials would significantly reduce flood-related risks. Nevertheless, it is important to acknowledge that flood risk can never be entirely eliminated within waterfront regeneration environments. Climate change projections associated with sea level rise and increasing storm intensity mean that long-term resilience and adaptive management will remain important considerations for future development within the SA1 area (Climate Change Committee, 2021).

This creates an interesting relationship between the environmental constraints of the site and the operational purpose of the proposed building itself. The Centre of Construction Excellence would support research into environmental durability, material performance and climate resilience, meaning the facility would actively contribute to wider understanding of how infrastructure can respond to changing environmental conditions. In this respect, the proposed development not only responds to climate resilience challenges but also supports future research aimed at addressing them.

[bookmark: _Toc229489791]9.4 Construction Environmental Management
The nearby Innovation Matrix Environmental Management Plan demonstrates the importance of robust construction environmental management within sensitive waterfront regeneration environments (University of Wales Trinity Saint David, 2020).
The assessment identifies temporary construction impacts as the principal source of environmental risk associated with the proposed development. Key concerns include disturbance of made ground, dust generation, noise, runoff and pollution risks to nearby controlled waters.

However, these impacts are temporary, localised and reversible in nature. Established environmental management procedures including spill prevention controls, wheel washing facilities, dust suppression measures and sediment management procedures are widely recognised as effective methods of reducing construction-related environmental impacts (IAQM, 2014).

The assessment therefore highlights the importance of proactive construction management rather than suggesting that the environmental impacts themselves are unusually severe. This reflects the reality of many urban regeneration projects where environmental impacts are primarily associated with temporary construction activities rather than long-term operational effects.
[bookmark: _Toc229489792]9.5 Sustainability, Innovation and Long term benefits
One of the principal strengths of the proposed development is the integration of sustainability and innovation objectives within both the design and operational function of the building.

The Centre of Construction Excellence would support research into:

· Sustainable construction materials
· Environmental durability
· Low-carbon construction systems
· Climate resilience of infrastructure
· Long-term material performance under changing environmental conditions.

This creates wider environmental and industry benefits extending beyond the physical development site itself. The proposed facility therefore contributes not only to local regeneration objectives but also to broader Welsh Government decarbonisation and sustainability targets (Welsh Government, 2022). In addition, incorporation of sustainable drainage systems, energy-efficient building systems and low-carbon construction principles would improve the environmental performance of the completed development and align with modern sustainable construction practice.

Nevertheless, it is important to recognise that construction activities themselves remain carbon-intensive and resource-demanding processes. While the operational purpose of the building strongly supports sustainability objectives, short-term embodied carbon impacts associated with material production, transportation and construction activities remain unavoidable to some extent. This reflects a wider challenge faced throughout the construction industry, where long-term sustainability benefits must often be balanced against the environmental impacts associated with initial construction.

While the operational purpose of the facility strongly supports sustainability objectives, embodied carbon associated with construction materials and building activities remains an important environmental consideration within modern infrastructure development (Institution of Structural Engineers, 2020).




[bookmark: _Toc229489793]9.6 Overall Environmental Acceptability
Overall, the Environmental Impact Assessment demonstrates that the proposed Centre of Construction Excellence is environmentally acceptable subject to implementation of the mitigation measures identified throughout the assessment.
The principal environmental constraints associated with the site, including flood risk, protection of controlled waters and historic dockland ground conditions, are considered manageable through appropriate engineering design, environmental management and sustainable drainage measures.

Although temporary construction impacts would occur during the development phase, these impacts are considered reversible and capable of being effectively controlled through implementation of a robust Construction Environmental Management Plan.

The development also generates several significant long-term beneficial effects associated with:

· Brownfield regeneration
· Educational investment
· Sustainable construction research
· Enhancement of the waterfront environment
· Support for climate resilience and decarbonisation objectives

Consequently, the overall balance of environmental effects associated with the proposed Centre of Construction Excellence is considered positive.
[bookmark: _Toc229489794]10. Conclusion and Recommendations
The Environmental Impact Assessment undertaken for the proposed Centre of Construction Excellence has identified several environmental sensitivities associated with the site and surrounding SA1 Waterfront environment, particularly in relation to flood risk, historic dockland ground conditions, protection of controlled waters and temporary construction impacts.
The assessment demonstrates that these environmental constraints are characteristic of regenerated waterfront environments and can be effectively managed through appropriate mitigation measures, resilient building design and robust construction environmental management procedures. While some residual environmental risks remain inherent due to the waterfront location of the site and the long-term influence of climate change, the proposed development incorporates appropriate resilience and sustainability measures consistent with Welsh Government planning policy and Natural Resources Wales guidance.
The proposed development would also generate several beneficial long-term effects through redevelopment of vacant brownfield land, enhancement of educational and research infrastructure and support for sustainable construction innovation within the SA1 Waterfront area. In particular, the operational role of the facility in supporting research into environmental durability, low-carbon construction and climate resilience represents a positive contribution to wider sustainability objectives within the construction industry.
Overall, the proposed Centre of Construction Excellence is considered environmentally acceptable subject to implementation of the mitigation measures identified within this assessment and represents an appropriate and sustainable redevelopment opportunity within the SA1 Waterfront regeneration area.
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[bookmark: _Toc229489796]B1 – Environmental Factors
The construction industry is widely recognised as having a substantial environmental impact through carbon emissions, waste generation, high energy consumption and disruption to natural ecosystems. As a result, environmental considerations are now a core component of modern construction projects. The proposed Centre of Excellence for Construction Training at the SA1 Waterfront development in Swansea has been designed with sustainability and environmental responsibility as key priorities. The project aims to deliver a high‑quality educational facility while minimising environmental impacts and supporting the ongoing regeneration of the SA1 area.
The site is located on previously developed brownfield land adjacent to the University of Wales Trinity Saint David campus. Historically, this area formed part of Swansea Docks and was heavily industrialised. The redevelopment of brownfield land is considered more sustainable than greenfield development as it utilises existing land and infrastructure, reduces pressure on undeveloped areas and supports urban regeneration (DEFRA, 2023). The proposed development continues the wider regeneration strategy that has transformed SA1 into a mixed‑use waterfront destination.
Flood risk represents one of the most significant environmental constraints affecting the site. Natural Resources Wales flood mapping identifies the site as being located within Flood Zone 3, indicating a high risk from tidal and surface water flooding (Natural Resources Wales, 2025). Climate change projections further increase this risk due to rising sea levels and more intense rainfall events. Consequently, flood resilience has been embedded within the design to ensure the long‑term sustainability of the development.
Sustainable Drainage Systems (SuDS) are proposed to manage surface water runoff and alleviate pressure on existing drainage infrastructure. Measures such as permeable paving, attenuation storage and controlled discharge systems will assist in managing extreme rainfall events while improving runoff quality through pollutant filtration (CIRIA, 2015). In addition, finished floor levels may be raised above predicted flood levels to improve resilience during severe weather conditions.
The coastal location of the site introduces additional environmental challenges, particularly exposure to wind‑driven rain, salt‑laden air and harsh weather conditions. These factors influence material selection and detailing to prevent premature deterioration. As a result, durable and corrosion‑resistant materials are proposed to improve the building’s lifespan and reduce maintenance requirements, which is a key principle of sustainable, whole‑life design.
Ground conditions also represent an important environmental factor. Ground investigations identified variable Made Ground and underlying loose marine deposits, with limited exceedances of contaminants such as lead associated with historic dockland activity. While overall contamination risk is considered low, careful management of excavated materials will be required. Any hazardous materials encountered must be handled and disposed of in accordance with environmental regulations, with dust suppression and pollution prevention measures implemented throughout construction.
The foundation strategy responds directly to these conditions through the use of piled foundations and suspended floor slabs. Although piling operations can generate short‑term noise and vibration, they provide a robust long‑term solution and reduce the risk of differential settlement in variable ground conditions.
Reducing operational carbon emissions is another key environmental objective. In line with UK net zero targets (UK Government, 2021), the project adopts a fabric‑first approach, incorporating high‑performance insulation, airtight construction and energy‑efficient glazing to minimise heat loss. Passive design measures, including building orientation and solar shading, further enhance thermal comfort and reduce overheating risk.
Renewable technologies form a central part of the environmental strategy. Roof‑mounted photovoltaic panels will generate renewable electricity, while air source heat pumps provide low‑carbon heating in line with the UK Net Zero Carbon Building Standard (CIBSE, 2025). Mechanical Ventilation with Heat Recovery (MVHR) systems will improve indoor air quality while reducing heating demand (CIBSE, 2016).
Construction‑phase environmental impacts such as dust, noise, waste generation and traffic movements will be managed through a Construction Environmental Management Plan. The project will also follow the waste hierarchy, prioritising waste reduction, reuse and recycling (WRAP, 2022), and encourage sustainable transport through cycle facilities and electric vehicle charging.
Overall, environmental considerations have strongly influenced the design of the proposed Centre of Excellence. Flood risk, ground conditions and coastal exposure have been addressed through resilient engineering solutions, while energy‑efficient design and low‑carbon technologies reduce long‑term environmental impact. The project demonstrates how educational development can successfully balance sustainability, environmental responsibility and urban regeneration objectives.
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[bookmark: _Toc229489798]D1 – Identify the different materials and components used
The proposed Centre of Excellence for Construction Training incorporates a range of construction materials and components selected to meet the project’s structural, environmental and functional requirements. Material choices have been influenced by the waterfront location of the site, the challenging ground conditions identified within the Ground Investigation Report, and the client’s aim of delivering a modern and sustainable educational facility.
[bookmark: _Toc229489799]Foundations and Substructure
Ground investigation works identified variable Made Ground and loose marine deposits across the site, meaning shallow foundations are not considered appropriate. Consequently, a piled foundation solution has been proposed. Driven steel tubular piles will transfer building loads through weaker near‑surface soils into deeper competent strata, providing long‑term stability and adequate bearing capacity. Reinforced concrete pile caps will be used to distribute loads between the structural frame and the piling system.
A suspended reinforced concrete ground floor slab is proposed to reduce the risk of settlement associated with Made Ground and shallow groundwater conditions. Concrete is commonly used in substructures due to its high compressive strength, durability and resistance to moisture ingress (Neville, 2011). Ground gas protection measures, including gas membranes and sub‑floor ventilation systems, will be installed beneath the slab in accordance with the recommendations of the Ground Investigation Report and the requirements of BS 8485.
[bookmark: _Toc229489800]Structural Frame
The primary superstructure will consist of a structural steel frame. Steel framing systems are widely used in educational and commercial buildings due to their speed of erection, structural efficiency and capacity to achieve long spans (The Steel Construction Institute, 2020). This is particularly beneficial for the proposed teaching spaces, laboratories and flexible learning environments, as it allows open internal layouts with fewer internal load‑bearing walls.
Composite floor construction, comprising profiled steel decking with in‑situ concrete slabs, is likely to be used at upper levels. This system improves overall structural performance while reducing construction programme duration.
[bookmark: _Toc229489801]External Envelope
The building envelope will be designed to achieve high thermal performance and resilience against coastal environmental conditions. Insulated wall and roof systems will be specified to limit heat loss and improve energy efficiency. Curtain wall glazing systems will be incorporated to maximise natural daylight within learning spaces and enhance the architectural appearance of the development.
Glazing will include low‑emissivity coatings to reduce heat loss and limit solar gain, with triple glazing considered in key areas of the building to support the project’s low‑carbon objectives. The roof construction will include waterproof membranes and roof‑mounted photovoltaic panels to enable on‑site renewable energy generation.
[bookmark: _Toc229489802]Internal Components and Finishes
Internal construction materials have been selected based on durability, functional performance and ease of maintenance. Lightweight plasterboard partition walls will be used to form classrooms, offices and meeting rooms, while acoustic insulation will be provided to improve sound separation between teaching spaces.
Suspended ceilings will be installed to accommodate building services such as lighting, ventilation and fire suppression systems, while also allowing future access for maintenance. Floor finishes are expected to include vinyl and carpet tiles within circulation areas and teaching spaces due to their durability, acoustic performance and long service life.
[bookmark: _Toc229489803]External Works and Landscaping
External works will include access roads, pedestrian routes, parking facilities and landscaped areas. Permeable paving systems will be used in selected locations to support the site’s sustainable drainage strategy, reducing surface water runoff and pressure on existing drainage networks (CIRIA, 2015). Electric vehicle charging points will also be installed to encourage low‑carbon transport.
Landscaping proposals will incorporate native planting species and green spaces to improve the visual quality of the site and contribute to urban biodiversity.
[bookmark: _Toc229489804]Summary
Overall, the selected materials and construction components have been chosen to balance structural performance, durability, sustainability and cost. The proposed material strategy responds effectively to the site’s ground conditions and coastal environment while supporting the wider environmental and operational objectives of the development.
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[bookmark: _Toc229489806]D2 Identify the construction methods and machinery used
The construction of the proposed Centre of Excellence for Construction Training will require a range of construction methods and plant equipment due to the size of the development and the ground conditions identified at the site. The selected methods aim to improve construction efficiency, maintain safety standards and reduce environmental impacts where possible.
[bookmark: _Toc229489807]Site Preparation and Earthworks
The first stage of the project will involve site preparation works. This will include site clearance, temporary fencing installation, welfare setup and utility surveys. Existing hardstanding and vegetation may need to be removed before earthworks can begin.
Excavators, dumpers and rollers will be used during this stage of the works to prepare the site formation level. Due to the potential presence of contamination and made ground identified within the ground investigation report, excavated materials may require segregation and controlled disposal procedures.
Temporary drainage and groundwater management measures may also be required because shallow groundwater conditions have been identified across the site.
[bookmark: _Toc229489808]Piling Operations
Due to the weak upper ground conditions and marine deposits beneath the site, piling operations will form a significant part of the construction works. Driven steel tubular piles are proposed as the primary foundation solution.
Specialist piling rigs will be used to install the piles to the required design depth. Cranes and lifting equipment will also be required to position steel piles during installation. Pile caps will then be constructed using reinforced concrete and concrete pumps. 
Piling operations can create noise and vibration; therefore, environmental monitoring and traffic management measures may be required throughout this phase of the project.
[bookmark: _Toc229489809]Structural Frame Construction
Following completion of the foundations, the steel structural frame will be erected on site. Steel frame construction is generally quicker than reinforced concrete construction because large sections can be prefabricated off-site and assembled rapidly on-site (The Steel Construction Institute, 2020).
Mobile cranes will be used to lift steel beams and columns into position while Mobile Elevating Work Platforms (MEWPs) will allow operatives to complete bolted connections safely at height.
Steel erection will likely follow a sequential construction process where individual sections of the frame are completed before moving onto the next area of the building.
[bookmark: _Toc229489810]Envelope and Roofing Installation
Once the structural frame is complete, external wall systems and roofing materials will be installed. Cladding panels, glazing systems and roofing membranes will be fitted using telehandlers, scissor lifts and cranes where required.
Curtain wall glazing systems may be installed in prefabricated sections to improve construction speed and quality control. Roofing works will also include the installation of photovoltaic panels and drainage systems.
[bookmark: _Toc229489811]Mechanical and Electrical Installation
Mechanical and electrical installation works will include ventilation systems, heat pumps, lighting systems and internal services distribution. Mechanical Ventilation with Heat Recovery (MVHR) systems and air source heat pumps will require specialist installation contractors due to the technical requirements associated with low-carbon building systems.
Building Information Modelling (BIM) will assist with coordination between structural and service installations to reduce clashes during construction.
[bookmark: _Toc229489812]External Works
The final stage of construction will include external works and landscaping. This will involve the construction of access roads, parking areas, drainage systems and pedestrian routes.
Machinery such as mini excavators, rollers and paving equipment will be used throughout this stage. Permeable paving and sustainable drainage systems will also be installed to improve stormwater management across the site.
Overall, the proposed construction methods aim to provide a safe and efficient construction process while supporting the sustainability objectives of the project.
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[bookmark: _Toc229489814]D3 – Justification of selections
The materials, construction methods and engineering solutions selected for the proposed Centre of Excellence have been chosen to suit the site conditions, sustainability objectives and functional requirements of the development. The selected approaches aim to balance structural performance, environmental responsibility, cost and buildability.
One of the principal engineering decisions associated with the project was the selection of piled foundations. The Ground Investigation Report identified variable made ground and loose marine deposits beneath the site which created a risk of settlement if shallow foundations were used. Piled foundations were therefore considered the most suitable option because they allow structural loads to be transferred into deeper competent ground layers. Although piling systems can increase construction costs, they provide improved long-term stability and reduce the likelihood of future structural movement.
A steel structural frame was selected for the superstructure because it provides several practical and economic advantages. Steel frames can achieve long spans and flexible internal layouts which are suitable for educational buildings containing classrooms, laboratories and open learning spaces. Steel construction also allows quicker erection times compared to reinforced concrete frames because many components can be prefabricated off-site (SCI, 2020).
Reducing programme duration can lower labour costs and reduce disruption within the surrounding SA1 area. The lighter weight of steel frames also reduces loading on the foundations, which is beneficial considering the poor ground conditions identified on site.
The building envelope has been designed using high-performance insulation systems and glazing to support the project’s sustainability targets. Improving thermal performance reduces operational heating demand and contributes toward the UK Government’s net-zero carbon objectives (UK Government, 2021). The use of curtain wall glazing also improves natural daylight within teaching areas, which can improve occupant comfort and reduce reliance on artificial lighting.
Photovoltaic panels and air source heat pumps were selected to reduce operational carbon emissions associated with the building. Renewable energy systems are becoming increasingly common within modern developments because they reduce reliance on fossil fuels and improve long-term energy performance. Although renewable technologies can increase initial construction costs, they may reduce operational costs throughout the building lifecycle.

The use of Mechanical Ventilation with Heat Recovery (MVHR) systems was also selected due to their ability to improve indoor air quality while maintaining energy efficiency. Educational buildings require good ventilation to maintain comfortable learning environments, and MVHR systems provide fresh air while reducing heat loss from extracted air (CIBSE, 2016).
Sustainable drainage measures such as permeable paving and attenuation systems were selected because of the flood risks associated with the waterfront location of the site. The development lies within Flood Zone 3 according to Natural Resources Wales flood mapping. As a result, surface water management forms an important part of the design strategy. SuDS systems reduce runoff rates and help reduce pressure on local drainage infrastructure (CIRIA, 2015).
Locally sourced materials and modular construction methods have also been considered to reduce embodied carbon and improve sustainability. Off-site manufacturing can reduce construction waste, improve quality control and shorten programme durations. Reducing material transportation distances can also lower carbon emissions associated with construction activities.
The selected construction methods were also influenced by practical site constraints. The SA1 location is surrounded by existing developments, pedestrian routes and transport infrastructure which means construction activities must be carefully managed to minimise disruption. Steel frame construction and prefabricated elements help reduce on-site construction time and improve overall efficiency.
Overall, the selected materials and construction methods are considered suitable for the proposed development because they respond to the environmental conditions of the site while supporting sustainability, durability and operational performance objectives.
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Figure 4. Environmental Constraints Associated with the Proposed Development Site
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