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[bookmark: _Toc229082103]Introduction
This document provides a clear and detailed analysis several areas to consider when building on the proposed development including its build and sustainability. The purpose of the report is to critically evaluate how environmental design principles, sustainable technologies, and construction methods can be integrated to produce an efficient, adaptable, and environmentally responsible building on the Swansea Seafront. 
The construction industry is a major contributor to global carbon emissions, accounting for a significant proportion of both operational and embodied carbon (Pomponi and Moncaster, 2016). As a result, It is increasingly important for the need to adopt sustainable design strategies that reduce environmental impact throughout the building lifecycle. This includes consideration of building orientation, material selection, drainage systems, and construction processes.
The focus will lie on three core areas: environmental impact, façade greening and Sustainable Urban Drainage Systems (SuDS), as well buildability. These areas are explored in relation to the specific site conditions, including coastal exposure, solar orientation, and the hydrological characteristics in the area. Supporting data, including sun path analysis and greenfield runoff calculations, are included in the appendices to inform design decisions.
[bookmark: _Toc229082104]Environmental Impact
[bookmark: _Toc229082105] Orientation
Building orientation is a fundamental aspect of sustainable design due to its impact, influencing energy efficiency of the building its thermal comfort and indoor environmental quality for the residents and staff. The sun path analysis in Figure 1 below give as a good indication of the suns path. The southern aspect of the site receives the highest levels of solar radiation throughout the year so by orientating the building towards the south, it is possible to maximise passive solar gain and natural daylight this inturn can help reduce reliance on artificial heating and lighting systems (Riley and Cotgrave, 2018). 
Passive solar design can be particularly beneficial in the UK climate where heating demand typically exceeds cooling demand. A South facing building or alternatives having most for the glazing facing south will allow low-angle winter sunlight to penetrate the building, contributing to internal heat gain. However, this must be balanced with thought as to also prevent overheating during summer months. Shading devices such as brise soleil, overhangs, and façade treatments can be used to limit excessive solar gain when the sun is at a higher angle (Emmett, 2023). The Orientation of the building due to its location must also be considered, In this case south facing orientation would work well due to the best view being in the same direction. 
[image: ]
Figure 1 showing the sun path the picture orientation is showing north up south down.  
As well as the solar considerations the wind plays a significant role in building orientation, particularly in coastal environments such as Swansea and on the site proposed. Prevailing south westerly winds can increase heat loss through infiltration and impact occupant comfort. This can however also be used and harnessed for natural ventilation if openings are strategically positioned. Cross ventilation can be achieved by aligning windows and openings with wind direction reducing reliance on mechanical ventilation systems (CIBSE, 2015).
The challenge lies in balancing exposure and protection. While natural ventilation is favourable excessive wind exposure can lead to discomfort for occupants and increased structural loading on the building. Wind forces must therefore be carefully considered in the design process, as they can significantly influence both structural performance and user comfort. Building massing and orientation should be designed to deflect or buffer strong winds while still enabling controlled airflow through the structure. This is particularly important as the built form directly affects airflow patterns, ventilation efficiency, and wind pressures around buildings (Gao et al., 2012). This demonstrates the importance of integrating environmental factors such as wind behaviour into early design decisions to achieve a balance between performance, comfort, and structural resilience.
[bookmark: _Toc229082106] Life Cycle
A life cycle approach is essential in assessing the sustainability of the proposed building, as it considers environmental impacts from construction through to demolition. Material selection plays a critical role in determining durability, maintenance requirements, and embodied carbon (Riley and Cotgrave, 2014).
In the initial design proposal developed in Assignment 1, a glulam and cross-laminated timber (CLT) structural system was selected. This was a deliberate choice to improve the building’s environmental performance when compared to traditional materials such as reinforced concrete and steel but also due to its Coastal Location. Timber is a renewable resource and acts as a carbon store, reducing overall embodied carbon within the structure (Hammond and Jones, 2011).
Glulam elements provide high structural strength and can span large distances making them suitable for the building’s needs.  CLT panels offer excellent load-bearing capacity and dimensional stability, while also enabling rapid on-site assembly due to their prefabricated nature (Emmett, 2023).
timber construction also contributes towards the improved life cycle performance by reducing construction waste and enabling easier disassembly at end-of-life. This aligns with circular economy principles and supports sustainable construction practices. Careful consideration must however be given to durability, fire performance, and moisture protection to ensure long-term performance of timber-based systems.
[bookmark: _Toc229082107]Aesthetics
Aesthetic factors play an important part in ensuring that the building looks fitting with its surrounding environment and being a nice place for the occupant to be and for their wellbeing. The sites characterised by residential development, green spaces, local amenities and proximity to Swansea Bay looking straight out on to the sea. The design must respond to both the natural and built context to work aesthetically.
The use of materials, colours, and forms that reflect the local environment can enhance visual integration. For example, natural materials such as stone or timber cladding can complement the coastal landscape. At the same time, modern architectural elements can be incorporated to create a distinctive yet contextually appropriate design, like the copper cladding suggested in assignment 1 see figure 2 below. 
[image: ]
Figure 2 Swansea Arena, Swansea Bay showing aluminium cladding used close by to the proposed site.(MCS Ltd, 2023)

Green façades are particularly effective in enhancing aesthetics by introducing vegetation into the building envelope. This softens the visual impact of the structure and creates a connection between the built environment and nature. Research has shown that exposure to greenery can improve mental wellbeing and productivity, highlighting the importance of biophilic design principles (Kellert, 2018).
As well as visual appeal, aesthetics contributes to social sustainability by creating attractive and liveable environments. Well-designed buildings can enhance community identity and encourage social interaction, demonstrating that aesthetics should be considered alongside functional and environmental performance (Gehl, 2011).
[bookmark: _Toc229082108] Green Facades
Green façades provide both environmental and aesthetic benefits by integrating vegetation into the building envelope. In combination with the structural system a green façade can further enhance the sustainability of the development, creating a building that is both low-carbon and environmentally responsive. 
The use of a timber construction also supports biophilic design principles which aim to connect occupants with natural materials and environments. When combined with green façades, this creates a visually and environmentally integrated design that can enhances the occupant wellbeing (Kellert, 2018).
Green façades can also provide protection to timber structures by acting as a buffer against direct weather exposure see figure 3, particularly in coastal environments such as Swansea. This may help reduce surface weathering and improve the longevity of external elements, as vegetation layers can shield building surfaces from solar radiation, temperature fluctuations, and environmental pollutants (De Groeve et al., 2024). However, appropriate detailing and ventilation must be maintained to prevent moisture build-up, which can negatively affect timber durability. In addition, the additional load of a green façade system must be considered in the structural design, along with ongoing maintenance requirements for vegetation.[image: ]
Figure 3 showing two different method of vegetation growth (De Groeve et al., 2024) 

[bookmark: _Toc229082109]Sustainable Urban Drainage Systems (SuDS)
Sustainable Urban Drainage Systems (SuDS) are a critical component of sustainable development, designed to manage surface water runoff in a way that mimics natural drainage processes. Their primary objective is to control both the rate and volume of runoff to reduce flood risk and environmental impact (CIRIA, 2015).
The proposed site has an area of approximately 2.3 hectares, and greenfield runoff calculations establish baseline discharge rates that must be maintained post-development. The calculated difference between peak runoff and allowable discharge is approximately 30.5 l/s, resulting in a required storage volume of approximately 110 m³.
This storage can be achieved through a combination of SuDS features, including permeable paving, swales, detention basins, underground attenuation systems and blue Roofing systems. These components work together to slow down water flow, allowing it to infiltrate or be released gradually. See Appendix 1 For green field run off calculation 
To manage the water quantity, SuDS should also improve water quality by filtering pollutants through natural processes. Vegetated systems such as swales and bio-retention areas remove sediments and contaminants before water is discharged into watercourses.
SuDS also provide additional benefits, including improved biodiversity, enhanced landscape design, and increased amenity value. According to CIRIA (2015), effective SuDS design should integrate water management with urban design to create multifunctional spaces.
The implementation of SuDS on this site demonstrates a proactive approach to flood risk management and environmental sustainability, ensuring compliance with best practice guidance and regulatory requirements.
[bookmark: _Toc229082110]Buildability
[bookmark: _Toc229082111]Construction Methods 
The buildability of the proposed development is strongly influenced by the selection of construction methods and materials. As established in Assignment 1, the building utilises a glulam frame with CLT floor and wall panels, which provides a highly efficient and sustainable construction solution.
Timber-based construction systems can offer significant advantages in terms of buildability. These elements are typically prefabricated off-site under controlled conditions, ensuring high levels of accuracy and quality. As a result, on-site construction time is reduced, and the overall programme can be shortened (Riley and Cotgrave, 2014).
The lightweight nature of timber also reduces foundation loads compared to concrete or steel structures, which can be particularly beneficial on sites with challenging ground conditions. the use of prefabricated CLT panels allows for rapid assembly, often described as a “kit-of-parts” approach, which improves efficiency and reduces labour requirements. The need for careful detailing to ensure fire resistance, acoustic performance, and protection against moisture ingress must also be Considered. Despite these challenges, modern engineered timber systems are widely used in medium-rise buildings and are recognised as a key solution for reducing carbon emissions in the construction industry (Emmett, 2023).
[bookmark: _Toc229082112]Site Logistics
The site’s coastal location can present several logistical challenges. Access for construction vehicles must be carefully managed to minimise disruption to surrounding residential areas and access to the nearby hospital. Limited onsite storage may require just-in-time delivery of materials, increasing the importance of efficient supply chain management.
Ground conditions may also present challenges, particularly in relation to drainage and foundation design. The proximity to the coast may result in higher groundwater levels, requiring appropriate waterproofing and drainage solutions.
[bookmark: _Toc229082113] Construction Challenges
Key construction challenges include exposure to strong winds, which can impact crane operations and site safety. Weather conditions must therefore be carefully monitored, and construction activities planned accordingly.
The integration of SuDS within the site layout also requires coordination between different construction stages. Drainage systems must be installed at the appropriate time to avoid conflicts with other works.
The use of a glulam and CLT structural system also introduces specific construction challenges that must be addressed. Timber elements must be protected from moisture during transportation and installation, particularly in exposed coastal environments where weather conditions can be unpredictable. This may require temporary weather protection measures during construction. the benefits of reduced construction time, lower embodied carbon, and improved sustainability make timber construction a viable and effective solution for the proposed development.
[bookmark: _Toc229082114]Site layout 
The proposed site layout has been developed in response to both environmental conditions and construction considerations, this is to make sure an efficient and sustainable design is proposed. The buildings positioning will be in the northwestern corner of the site see in orange figure 4.  This will allow the front façade to face south to southeast. This orientation gives the front of the building maximum solar gain and natural daylight in line with the sun path analysis. This may also help to reduce direct exposure to prevailing south westerly coastal winds. The buildings mass will also acts as a buffer, improving external comfort conditions and enhancing passive environmental performance.
Vehicle access is provided from Sketty Lane along the eastern boundary, where the main parking area is located shown in purple. Positioning parking along this edge allows for efficient access while maintaining a clear and functional building frontage. The parking area incorporates permeable paving, which contributes to the Sustainable Urban Drainage System (SuDS) by allowing surface water to infiltrate and reducing runoff rates. underground attenuation tanks are also located beneath the parking area, making efficient use of space while providing the required storage capacity of approximately 110 m³ to manage peak runoff marked in blue.
A comprehensive SuDS strategy has been integrated across the site to manage surface water effectively. Swales are positioned along the eastern and southern boundaries, adjacent to roadways, to capture and convey runoff from impermeable surfaces such as parking and access routes  These swales direct water towards a detention basin located at the south eastern corner of the site, which represents the lowest point and provides a safe location for temporary water storage before controlled discharge, also marked in blue.
At roof level, a blue roof system is incorporated into the glulam and CLT building design, allowing rainwater to be temporarily stored and released gradually. This reduces the burden on ground-level drainage systems and contributes to overall water management efficiency marked in green.
The integration of these SuDS components demonstrates a holistic approach to drainage design, combining surface and sub-surface systems to replicate natural water processes. By coordinating building placement, parking layout, and drainage features, the proposed design achieves both environmental sustainability and practical buildability.

[image: ]
Figure 4 Showing a crude illustration of the positions of the building parking and subs systems in place. 
[bookmark: _Toc229082115]Construction Sequence Plan
The construction sequence plan for the proposed site development has been planned to make a safe, efficient and sustainable project delivery while making sure to fulfil UK and Welsh construction standards. A clear construction sequence is essential in reducing delays, communication between trades, and minimising health and safety risks throughout the build process (Illingworth, 2013). The sequencing strategy also looks at the integration of Sustainable Urban Drainage Systems (SuDS) the engineered timber construction and site logistics specific to the area.
The sequencing approach follows guidance associated with structured construction planning where activities are organised into phases based on dependencies, resource availability and site constraints. In Wales drainage and environmental considerations must align with Schedule 3 of the Flood and Water Management Act 2010 and Welsh SuDS Standards. This will require surface water to be managed sustainably throughout both construction and operational phases.
	Phase
	Construction Activity
	Site-Specific Considerations
	Relevant Standards / Guidance

	1
	Site establishment and preparation
	Establish access from Sketty Lane, welfare, fencing, safety setup
	CDM Regulations 2015 (Health and Safety Executive, 2023)

	2
	Site clearance and enabling works
	Vegetation removal while protecting surrounding areas
	BS 5837:2012 (British Standards Institution, 2012)

	3
	Primary drainage and temporary SuDS installation
	Temporary swales to manage runoff during construction
	Welsh SuDS Standards (Welsh Government, 2019); CIRIA C753 (CIRIA, 2015)

	4
	Groundworks and foundations
	Foundations designed for glulam/CLT loads and coastal conditions
	Approved Document A (Wales) (Welsh Government, 2024)

	5
	Underground attenuation tank installation
	Tanks located under parking area (approx. 110 m³ storage)
	CIRIA SuDS Manual (CIRIA, 2015); Welsh SuDS Standards (Welsh Government, 2019)

	6
	Glulam structural frame erection
	Prefabricated timber system installed via crane
	BS EN 14080 (British Standards Institution, 2014); Eurocode 5 (British Standards Institution, 2014); Swedish Wood guidance (Swedish Wood, 2024)

	7
	CLT floor and wall panel installation
	Rapid installation improves buildability and reduces waste
	Eurocode 5 (British Standards Institution, 2014); Swedish Wood guidance (Swedish Wood, 2024)

	8
	Roof construction and blue roof system
	Rainwater storage at roof level to control runoff
	Welsh SuDS Standards (Welsh Government, 2019); Approved Document L (Wales) (Welsh Government, 2022)

	9
	External envelope and façade installation
	Moisture protection critical for timber structure
	BS 5250 (British Standards Institution, 2021)

	10
	Mechanical and electrical services
	Integration of ventilation and energy systems
	Approved Document F (Wales) (Welsh Government, 2022); Approved Document L (Wales) (Welsh Government, 2022)

	11
	Construction of swales and detention basin
	Located along boundaries directing water to basin
	CIRIA SuDS Manual (CIRIA, 2015); Welsh SuDS Standards (Welsh Government, 2019)

	12
	Parking and permeable paving installation
	Permeable paving above attenuation tanks
	Welsh SuDS Standards (Welsh Government, 2019)

	13
	Landscaping and green façade planting
	Enhances biodiversity and sustainability
	Well-being of Future Generations Act (Welsh Government, 2015)

	14
	Testing, commissioning and completion
	Final inspection of systems and compliance
	Building Regulations Wales (Welsh Government, 2024)



Early drainage installation have been integrated into this Sequencing to ensure that surface water is controlled throughout the construction process. This is particularly important due to the exposed coastal conditions of the site and the risk of heavy rainfall. Installing underground attenuation systems and temporary swales during the early phases can help to reduce flood risks as well as protect the ongoing works.
The use of a glulam and CLT structural system significantly improves buildability due to the prefabricated nature of the components. When compared with traditional steel or concrete construction, engineered timber systems allow for faster erection, reduced on-site labour in turn reducing the embodied carbon. The lighter weight of timber elements can also reduce foundation loads and crane requirements improving overall construction efficiency.
The proposed sequencing strategy demonstrates a coordinated approach that integrates sustainability, buildability, drainage management, Building regulations, Health and Safety and Welsh environmental standards into a practical construction process.
[bookmark: _Toc229082116] Conclusion
This report displays that the proposed development can successfully integrate sustainability and buildability considerations using careful orientation and passive design strategies to reduce energy consumption and also improve environmental performance and the enjoyment of the occupants.
The incorporation of green façades and SuDS enhances the building’s sustainability by improving thermal performance, managing surface water runoff, and supporting biodiversity whilst also fulfilling regulatory requirements. These features contribute to a resilient and environmentally responsible design.
Buildability considerations ensure that the design can be constructed efficiently and safely with appropriate construction methods and sequencing. Overall, the development represents a balanced approach that aligns with modern construction practices and sustainability objectives.
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