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[bookmark: _Toc187148420]Introduction
Sustainability has become a significant concern in every aspect of modern construction, especially regarding housing. A sustainable housing development integrates a plethora of principles that focus on reducing the carbon footprint while improving residents' living standards. This assignment will seek to investigate the concept of sustainability in the Saint Sannans Fielding housing development; a focus to look at it from environmental, economic, and social perspectives. This assignment will further investigate how such sustainable practices as are to be applied could be included in the planning, design, and construction of houses for long-term durability, affordability, and wellbeing of its residents.  The purpose of this assignment is to provide an assessment of the main principles of sustainable housing development, identify a number of key challenges and opportunities, and demonstrate how a well-planned eco-conscious housing project can help to contribute to broader societal goals, such as carbon emission reduction, inclusive communities, and better residential living. We will also critique the development and identify the possible changes the developer could make to improve the development’s sustainability whilst utilising frameworks such as BREEAM. This case study will be great example of how different sustainability strategies, ranging from energy-efficient building materials to community engagement, have been applied and impacted the overall success of the development.








[bookmark: _Toc187148421]Saint Sannans Fielding
The case study this assessment will be based on is the Saint Sannans Fielding development in Aberbagoed. The stunning  site is situated next to the Aberbargoed Town centre which will feature “67 new homes, ranging from two to four-bedroom properties designed to meet the needs of a variety of buyers. Additionally, Llanmoor will construct eight one-bedroom walk-up apartments designated as affordable housing. These homes will be sold to and managed by Caerphilly County Borough Council, continuing our recent partnership from the Bedwellty Field development.” (Llanmoor Homes, 2024)
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[bookmark: _Toc187148422]The Site’s Current Sustainability
Llanmoor Homes claim that their homes are far more energy efficient than a older home and that they are designed to minimise waste and kinder to the environment. Some of the sustainable features to the homes are cavity wall and loft insulation and modern double-glazed windows. (Llanmoor Homes, 2024) Cavity wall insulation is a good example of energy efficiency due to the fact that it improves the thermal efficiency in the home therefore resulting in reduced need for energy to provide heart to the home. A popular and arguably the most sustainable material used for cavity wall insulation is mineral fibre. This is made from almost completely recycled materials. It can also be recycled which can reduce the cost to replace it. A new innovative material being used for cavity wall insulation is spray foam insulation. This is a mixture of polyol resin and isocyanate that create a foam, this is then sprayed into cavity walls and expands to fill the space. (Lewis, 2024) Cavity wall insulation is sustainable because it reduces carbon emissions. Cavity wall insulation indirectly lowers the building's carbon footprint since it uses less energy, particularly when that energy comes from non-renewable sources like coal or natural gas. The greenhouse gas emissions linked to energy production can be considerably reduced by lowering the need for heating. Air Source Heat Pumps (ASHPs) are a sustainable heating and cooling technology for buildings due to their low environmental impact and higher efficiency compared to conventional systems, such as electric heaters or gas boilers. Instead of producing heat through combustion which the site currently is set to have, Air Source heat pumps transmit heat from the outside air to the interior of the building, making them extremely efficient. Heat pumps are 300% efficient because they can usually provide 3 units of heat (or more) for every unit of electricity they use. In comparison, traditional fossil fuel heating systems typically have efficiencies of 80–90%, which is rather low (Thirty 3 Renewables, 2023). While heat pumps are powered by electricity, the renewable heat that they utilise is taken from the external air, a natural, infinite energy source. This makes them a renewable heating option that reduces dependence on fossil fuels, especially when used in conjunction with renewable electricity sources-such as wind or solar.Loft Insulation is another eco friendly solution. Loft insulation usually doesn't need to be changed for many years, even several decades. Because of its long lifespan, the initial energy savings from lowering heat loss are maintained over time. Loft insulation doesn't need to be maintained often once it's installed, which eventually lowers the total demand for labour and materials. (Simple Green Energy Ltd, 2024) In order to be awarded sustainability certifications like the UK's Code for Sustainable Homes, BREEAM (Building Research Establishment Environmental Assessment Method), or LEED (Leadership in Energy and Environmental Design), loft insulation is crucial. Loft insulation is frequently a crucial element of these certifications, which supports waste reduction, energy efficiency, and a lesser environmental impact.
Llanmoor Homes has implemented other products in their homes to improve their sustainability such as 
· Central Heating boilers with an ‘A’ Energy rating. The boiler is at least 90% energy efficient. Heating systems can also be dual zone time and temperature controlled so that you can regulate the heat in different parts of your home at different times of the day.
· Floors, ground floor slab, cavity walls and roof spaces are installed with high levels of insulation..
· All windows and external doors are double glazed with Ultra Low ‘E’ energy efficient glass.
· Every new home is given an Energy Performance Certificate (EPC). Llanmoor homes are generally ‘B’ rated energy efficient. 
· Llanmoor homes are fitted with smart metering to help you understand how energy efficient you are and how you can maybe save energy and reduce your bills. (Llanmoor Homes, 2024)
[bookmark: _Toc187148423]BREEAM
Sustainability certification like BREEAM may be used for marketing certain developments, however the requirements may be too lenient or fail to take into account all relevant sustainability considerations. Even when a building has a "green" label, it may still use a lot of energy, have poor waste management, or have poor indoor air quality. BREEAM is a method for assessing a project's sustainability and environmental impact. The Building Research Establishment Environmental Assessment Method is known as BREEAM. This tool is used to help a project achieve its sustainability requirements. 
BREEAM can be achieved at many levels. Pass, Good, Very Good, Excellent, and Outstanding are the possible grades. Local planning authorities set the minimal standard for a project as "Excellent." Nine different criteria are used to evaluate the rating. It assesses a building's performance in nine areas related to sustainability: energy, water, materials, pollution, land use, health and well-being, innovation, management, and ecology. It is assessed during the planning stage, design, construction, post construction and certification stages. The project is evaluated twice for BREEAM. stage 1, a design evaluation, is when the interim certificate is given out. Stage 2 is the post-construction evaluation, during which the final certificate and outcome are issued. A building's BREEAM accreditation assures all parties involved—clients, tenants, and occupants—that it complies with strict environmental regulations and promotes a sustainable built .
An EPC (energy Performance Certificate) is generated at the completion of a project to confirm that it meets or exceeds the necessary environmental standards.
[bookmark: _Toc187148424]Possible Changes to the Development
There are numerous things that the client should consider changing to the development which will aid in improving its sustainability. 
[bookmark: _Toc187148425]Water
A factor to consider for sustainability is water, a good technology to introduce into the development would be Sustainable Urban Drainage Systems (SuDS). SuDS are a collection of methods intended to control surface water and rainfall in a manner that resembles natural drainage processes. SuDS can significantly increase a housing development's sustainability by boosting biodiversity, lowering the risk of flooding, improving water quality, and promoting sustainability in general. (Local Government Association, 2024). A good example of where this could be used is in parks which will attract more younger people to use them.
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As mentioned earlier, the development already contains some good building methods for energy efficiency such as cavity wall insulation and central heating systems. However, a change that would benefit the development could be Solar Panels. Solar energy is becoming more and more appealing to homeowners and have chosen renewable energy as there have been 283,000 solar panel installations since February 2022, which has grown the proportion of UK households with solar panels from 3.5% to 4.5%. This equates to 1.28 million households in the UK with solar panels. (Jackson, 2024) 
The site contains walk-up apartments for affordable housing. Combining solar power with social housing is a compelling option that addresses social and environmental issues as nations work toward equitable growth. We have been able to create advanced technology over time that could eventually enable us to rely only on solar energy for our energy demands because it is the largest source of energy on Earth. Incorporating solar energy systems into social housing not only reduces energy costs for residents, but also contributes to environmental protection and community resilience. Residents of social housing can feel more empowered through solar energy projects that involve them in the development, execution, and administration of renewable energy programmes. Participation in solar projects and community involvement can increase citizens' sense of pride and ownership, enhancing social cohesiveness and bolstering community resilience. (IGINI, 2023) Therefore, it would be a great change to make to the development.
[bookmark: _Toc187148427]Transport & Pollution
It is evident that to influence travel pattern, thorough planning needs to be done in advance of infrastructure installation to meet the future demands of the community. Software for destination analysis and planning enables developers to predict travel patterns as well as trip creation. To promote active transportation and reduce the dependency on private vehicles, create walkable communities with convenient access to bike lanes, pedestrian walkways, and public transportation (Department for Transport, 2008). The site is connected to the town centre so it would be very convenient to the residents. Another addition to the site which will promote the use of low-emission transportation options, provide EV charging stations. Housing associations can further facilitate EV Charger installations to promote electric vehicle ownership, given that the former emits lower levels than those from traditional combustion engines. This meets the broader goals of the environment, thus contributing to the 'green' credentials of this association in proving to all that they care about 'greener' initiatives to enhance their reputation in society. (CITA EV Charger, 2024). Furthermore, encourage car-sharing programs or offer shared mobility options such as electric scooters and bikes to lessen the demand for private vehicle ownership

[bookmark: _Toc187148428]Health & wellbeing
Llanmoor Homes should Integrate health and wellbeing considerations into the developments as it is crucial for creating environments that promote physical and mental health while also being environmentally responsible. A good example of this is improving the indoor air quality. The quality of indoor air depends on proper ventilation. Allergies, respiratory disorders, and other health problems are associated with poor air quality. To guarantee fresh air circulation and maintain a healthy indoor environment, Llanmoor Homes should include technologies like mechanical ventilation with heat recovery (MVHR). MVHR systems function by recovering and reusing heat from the outgoing air to warm the incoming air while removing stale air from a building's interior and replacing it with fresh, filtered outdoor air. The best indoor air quality , which is necessary for comfort, productivity, and health, is maintained by this ongoing ventilation process. By recovering and reusing heat from the outgoing air, MVHR systems increase a building's energy efficiency. As a result, less heating and cooling is required, which lowers energy costs without sacrificing indoor comfort. Residents may feel more secure and at ease knowing that their homes are sustainable and healthy thanks to the energy savings. (Pullen, 2022)
[bookmark: _Toc187148429]Land use & ecology
A feature that could be incorporated into the Saint Sannans development that would benefit the ecology is rainwater harvesting. Rainwater harvesting benefits people, communities, and businesses in a number of practical, environmental, and financial ways. Rainwater harvesting can decrease the amount of stormwater leaving a site. Removing runoff can lower levels of fertiliser and pesticide contamination of surface water. In addition, reducing stormwater runoff can lower the volume and velocity of a storm's peak flow in local creeks, streams, and rivers, which reduces the potential for streambank erosion. (Maxwell-Gaines, 2024)

[bookmark: _Toc187148430]Materials
As briefly touched on earlier, the choice of materials can greatly have an impact on a building’s sustainability. A change to propose is to build a portion of the homes with modular construction. Modular construction is becoming more and more popular in housing developments as shown in a development in Coed Darcy, Neath by Beacon Cymru Group, (formerly known as Coastal Housing Association). “modular homes include a shorter construction time as well as reducing carbon emissions by half of site built homes.” (Beacon Cymru Group Ltd, 2024). The innovative method of construction catches the eye of potential homeowners and also governments who are more likely to back it with Funding. Proof of this is from the Coed Darcy scheme receiving a grant from the Welsh Government. Further to this, the use of timber frame can be implemented. An idea to propose would be to use reclaimed wood from the existing site which adds character to the building but also is locally sourced in effect, reduces the carbon footprint. 

[bookmark: _Toc187148431]Waste
The developer should promote a zero-waste design. The Zero Waste Alliance was formed in 2003 and states that “Zero Waste means designing and managing products and processes to systematically avoid and eliminate the volume and toxicity of waste and materials, conserve and recover all resources, and not burn or bury them. Implementing Zero Waste will eliminate all discharges to land, water or air that are a threat to planetary, human, animal or plant health.” (Zero Waste International Alliance, 2024) Introducing designs such as zero waste would be a starting point in the area of Aberbargoed to then branch out and become more popular in housing developments in Wales.
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