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[bookmark: _Toc187151551]Introduction 
Saint Sannas Fields, a residential development by Llanmoor Homes located in Aberbargoed, Wales, showcases a new home builder’s effort to integrate sustainability into modern housing, featuring energy-efficient technologies such as air source heat pumps and Sustainable Urban Drainage Systems (SUDS). However, the transition to sustainable housing is critical to meet the Welsh government's goal of reaching net zero by 2050, and the industry is witnessing an increase in the use of contemporary and eco-friendly methods to achieve eco-conscious living. 
This report aims to evaluate Saint Sannans Field as a sustainable development and propose improvements to future-proof the site by meeting or exceeding current sustainable frameworks such as One Planet Development, Passive House, or BREEAM, by exploring opportunities to utilise more advanced practices, such as renewable energy generation, passive design principles, and greater integration of circular economy practices with the aim of setting a benchmark for future projects.  
[bookmark: _Toc187151552]Site layout and design 
Reducing the number of homes, incorporating more terraced properties, and widening plot sizes would enhance the environmental and social benefits of the development and allow for more green spaces throughout the entire site rather than limiting them to the two current planned areas.
Prohibiting on-road parking, reducing allocated spaces to one per dwelling, and providing smaller communal parking spaces throughout the site would free up more space and improve the aesthetic. 
The large green space at the core of the site would remain and act as a Sustainable urban Drainage System (SUDS), additional measures will be later explored to reduce water waste reliant on this system. 
The additional green space to the West would be allocated as a communal garden offering residents a shared space to connect with nature, cultivate plants, strengthen community ties, as well as encouraging sustainable living practices such as growing food locally.
[bookmark: _Toc187151553]Existing Sustainable Frameworks and Developments 
[bookmark: _Toc187151554]Building Research Establishment Environmental Assessment Method (BREEAM)
Launched in 1990, BREEAM was the world’s first green building rating system (Revis, n.a ); a globally recognised sustainability assessment framework for buildings; it evaluates buildings by their energy efficiency, water usage, occupant health, construction, waste management, and operation. (BREEAM, n.a) 
BREEAM has played a major role in promoting sustainable development by setting a benchmark for standards and encouraging the industry to adopt eco-friendly practices, by providing certification. However, BREEAM gets criticized for being too rigid, and often gets referred to as ‘Greenwashing’ (University College of Estate Management, 2024), as its one-size-fits-all approach may not always be the most suitable for every project and essentially become a box-ticking exercise; developers might solely focus on gaining certification rather than prioritising true sustainability. (University College of Estate Management, 2024) A study by Sheffield Hallam University concluded that while BREEAM was unanimously regarded as a successful model for an environmental assessment method, as it is currently used, BREEAM fails to address key aspects of sustainability. (Jack Sewell, 2019) Despite its critiques, BREEAM remains a pivotal tool in expanding sustainable developments worldwide. 
[bookmark: _Toc187151555]Passive House (or Passivhaus) 
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Description automatically generated]Originating in Europe, Passive House is a tried sustainable construction concept that can be applied by anyone, to create buildings with minimal energy requirements for heating and cooling while remaining comfortable and affordable.(Passive House Institute, n.a ) To achieve this, buildings should be designed and built using the five Passive House principles of thermal insulation, airtightness, high-performance windows, and controlled ventilation with heat recovery. (Passive House Institute, n.a)[bookmark: _Toc187146290]Figure 1 The five basic principles of Passive House (Passive House Institute, n.a)

Passive House has had a major influence on sustainable building by demonstrating that homes can use significantly less energy while still being comfortable to live in. it is now considered a benchmark for energy-efficient design (Passivehaus Trust, n.a ) and has inspired building codes around the world. (The Chartered Institute of Architectural Technologists, 2023) 
[bookmark: _Toc187151556]One Planet Living 
One Planet Living was a framework created in 2019 to help people, communities, and businesses thrive within the planet's ecological limits, whilst allowing nature to recover. (One Planet, n.a) It is based on ten principles offering a holistic approach to sustainable living. One Planet Living has been instrumental in inspiring developments that boost community well-being while reducing its ecological footprint. (Bioregional , n.a) 
[bookmark: _Toc187151557]One Brighton
One Brighton was the first One Planet Community to be completed in the UK (Bioregional, n.d.) An apartment complex with 54 homes, community space, and café, it is a great example of sustainable living. It provides allotments to residents, is a car-free development, and has its own community energy company, which oversees the biomass boiler and maintenance of solar panels on the roof, resulting in net zero carbon. (Bioregional, 2021)
[bookmark: _Toc187151558]Emlsbrook, Bicester 
[image: A row of houses with a fence and grass

Description automatically generated]An innovative ‘eco-town’, built to be the UK’s first zero carbon community, utilising the One Planet Living framework to demonstrate a holistic approach to sustainability. (Bioregional, 2022) The estate features a Passive House Plus standard and BREAAM Excellent rating (Green Building, 2019) eco-business centre which provides a hub and co-working space for residents, boosting the sense of community, and reducing the need for transport and car usage. (Going Green, 2021) Elmbrook was also sponsored by the NHS under the Healthy New Towns programme, to encourage healthier and more active communities. (NHS England, 2016)  [bookmark: _Toc187146291]Figure 2 – Elmsbrook (Fabrica, n.a)

[bookmark: _Toc187151559]Building Materials and Construction Methods
[bookmark: _Toc187151560]Sustainable and low-carbon materials 
Before focusing on energy usage, we need to consider energy consumption in the fabric of the building. We can do this by adopting a ‘fabric first’ approach and steering away from traditional construction methods. As a sustainable developer, it is also imperative to consider the whole life cycle of the homes, and the materials used in their construction and assess the environmental impact at every stage. 
Concrete is traditionally used for building foundations but has a significant impact on the environment due to its embodied carbon; the production of cement, a main component of concrete is responsible for approximately 8% of the global carbon dioxide emissions. (ABC Anchors, 2024) An eco-friendly alternative to traditional foundations is the adoption of screw pile foundations, this innovative approach offers many ecological benefits and has a significantly lower carbon footprint when compared with concrete, their manufacture involves less energy intensive processes, less excavation and transportation resulting in lower emissions. (ABC Anchors, 2024) They leave behind a clean, unpolluted site which allows for preservation of the natural surroundings. (Design Build Space, n.a)  
The homes on Saint Sannans Field are built with traditional cavity wall brick and block construction, (Llanmoor Homes, n.a ) and Llanmoor Homes highlights the use of energy-efficient insulation blocks made from pulverized fuel ash (PFA), but is this enough? Bricks are associated with high energy consumption and significant CO2 emissions. (Ukpanah, 2024)
Llanmoor Homes confirms the reuse of stone walling as a landscape feature on the site (LLanmoor Homes, n.a), but have they considered incorporating it into the properties themselves? Transforming the existing stone into decorative features, such as brick slips combined with a sustainable lime render, could provide a keen sense of identity and a connection to the site's history and local environment. Using reclaimed materials instead of new bricks would reduce the need for raw materials and preserve the area's character.
Timber is a naturally renewable material and should be considered as the material for the building structures; timber not only has lower production emissions, it also stores carbon dioxide throughout the lifetime of a building and can be repurposed or recycled at the end of its life. (Brown, 2023) To lower the buildings' embodied carbon even further, the timber should be sourced locally. Using heat-treated timber reduces the use of chemicals, provides resistance to rotting, improves insulation and long-term maintenance, and allows the timber to be recycled sustainably. (NORClad, 2023) 
Welsh slate is an excellent roofing option. An alternative to manufactured tiles, slate is a natural and durable material offering a lifespan of over 100 years. (Llandudno.com, 2023) Less frequent replacement results in less waste generation and can be recycled and repurposed at the end of its life. Welsh slate can also be reclaimed, the use of which would further reduce its carbon footprint. (Slate Roof Professionals, n.a) 
A more sustainable alternative to PFA insulation blocks is a locally sourced sheep’s wool insulation. Wool Insulation Wales Ltd offers a traceability scheme to ensure transparency towards providing a low embodied carbon product. (Celtic Sustainables, 2024) 
To achieve true carbon-zero status, it is essential to adopt a sustainable approach when selecting the building's fixtures and fittings; this includes avoiding non-recyclable carpets, prioritising the use of natural materials, and opting for energy-efficient A+-rated appliances as well as advanced eco-technologies. 
[bookmark: _Toc187151561]Construction Method
As environmental awareness increases, so does the demand for sustainable homes; By embracing modern sustainable building practices, the embodied carbon in the structure of the building could be significantly reduced. 
Prefabricated modular homes are being designed with energy efficiency in mind and off-site construction would further enhance sustainability by generating less waste, using fewer resources and reducing on site disruption; with less noise and traffic it will minimise the impact on the surrounding environment. (Autodesk, n.a) 
SO Modular in Neath, South Wales are leading the way in Wales with producing sustainable modular homes. (Builder Master Construction News, 2022) Sourcing from a local supplier minimizes transport-related emissions, reduces the time frame of the build phase, the disruption to the local ecology as well as a reduction in the on-site energy use. 
To protect and reduce heat loss through the fabric of the building, it is recommended that Llanmoor Homes ensures each home is constructed with airtightness measures that comply with the Passive House standards of ≤ 0.6 ACH @ 50 Pa. (Passiv Haus Trust UK , 2020) To meet this standard it is recommended to fit airtight membranes throughout the internal fabric of the homes. 
Llanmoor Homes states that their homes undergo random air testing to ensure that they are airtight, ensuring precious heat is not lost. (Llanmoor Homes, 2022) To guarantee airtightness, each individual house will be air tested. 
[bookmark: _Toc187151562]Energy 
[bookmark: _Toc187151563]Heating
Llanmoor Homes states that each property will be heated with the use of individual Air Source Heat Pumps (ASHP). (Llanmoor Homes, 2024) While ASHPs are being widely promoted as the way forward, there are alternative options that may offer greater sustainability and long-term benefits. 
Bluestone National Park Resort in South West Wales, are pioneers in the use of biomass fuel (Bluestone, n/a), using two on-site energy centres to provide heat for 60 lodges and resort site facilities. (Bluestone, n/a) 
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Description automatically generated with medium confidence]By mirroring this approach and reducing the number of homes to be built from 65 to 50, sufficient space would be gained to allow Saint Sannans Fields to generate its own energy by way of a central biomass plant, as well as adequate on-site storage of biomass fuel, such as woodchip. Woodchip biomass is carbon neutral and offsets CO2 emissions due to being part of a closed carbon cycle (Lucas Lira, n.d.); trees absorb carbon dioxide as they grow which is then released when combusted. (Vitelli, 2023)  
Derived from waste materials such as offcuts and sawdust, woodchip biomass is a byproduct of the wood industry, making it a sustainable energy source. The BSL-approved biomass wood for Saint Sannas Fields could be sourced locally, under ten miles away, from Dragon Wood Products (Dragon Wood Products, n.d.); sourcing locally not only supports the local economy but also minimises transportation carbon emissions. [bookmark: _Toc187146292]Figure 3 Closed Carbon Cycle of Biomass Woodchip (Lucas Lira, n.d.)

[bookmark: _Toc187151564]Heat Loss Recovery & Ventilation
To take the development's sustainability a step further, each dwelling would be equipped with a Mechanical Ventilation with Heat recovery (MVHR) system installed to assist with the capture of waste heat. MVHR systems can recover up to 95% of the heat from outgoing air. (Ventilation Megastore, n/a) An adequate ventilation strategy will help meet Passive House criteria, improve the home's air quality, and reduce the amount of energy needed to heat or cool the space. 
[bookmark: _Toc187151565]Electricity
Llanmoore Homes does not address the sustainability of the electricity used to power the development; they could take action in this regard by ensuring all electricity supplied from the grid is certified as renewable or explore the avenues of harnessing on-site renewable energy.
Saint Sannans Field could operate a community solar project by installing solar photovoltaic arrays on the roofs of its 50 dwellings. This initiative could create a renewable energy co-operative that not only supplies clean energy to power the homes but also generates income from the sale of electricity to the grid. 
Community solar projects have demonstrated success worldwide, with a notable example being Brixton Energy Solar 1, (Repowering London , n.d.) the UK’s first inner city, co-operatively owned renewable energy project. (Brixton Energy, 2019) 
These initiatives not only provide clean energy to those who may lack the resources to install solar systems but also strengthen community ties (The Renewable Energy Institute, n.a)
[bookmark: _Toc187151566]Land use and ecology 
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Description automatically generated]Site of Special Scientific Interest 
The site sits less than a mile north of the Site of Special Scientific Interest (SSSI), Aberbargoed Grasslands, which is protected for its large population of Marsh Fritillary butterflies and Purple Moor grass, and lush pasture. (visitwales.com, 2024) 
A scheme for residents, such as community-led conservation, could involve residents in decision-making processes regarding the management and protection via a local advisory board; this would benefit both the site's conservation and provide residents with a connection between the community and their local environment. [bookmark: _Toc187146293]Figure 4 - SSSI Highlighted in Pink and site location marked in Red. (datamap.gov.wales, 2024)

[bookmark: _Toc187151568]Protecting local ecology 
Protecting the ecology in Aberbargoed is imperative in ensuring the health of the local environment; building fewer homes allows for more green spaces which will act as habitats for wildlife and assist with protecting biodiversity. Adding meadow turf roofs on garages and the biomass plant will provide additional habitats for wildlife, whilst also improving the air quality by absorbing CO2 and acting as a natural water management system for rainwater. (D'Souza, 2024)  
[bookmark: _Toc187151569]Water management and conservation
SuDS will be implemented to comply with planning regulations to effectively manage surface water runoff; incorporating additional rainwater harvesting on-site could further reduce the demand on the SuDS system as collecting and storing the rainwater would reduce runoff whilst minimising the risk of flooding. 
Harvested rainwater would be stored and reused to support the green spaces, communal garden and allotments. Additionally, the rainwater could be used for non-potable purposes such as flushing the toilets, washing machine supply, and car washing, which would further reduce the demand on mains water supply, reducing residents' bills (Rain Harvesting, n.a) and create more efficient and eco-conscious water management, reducing the impact on the environment. 
[bookmark: _Toc187151570]Health and wellbeing 
Saint Sannas Field has the potential to lead the path with Sustainable living in Wales by promoting community-focused sustainable living; residents should be incentivised to make eco-conscious choices through initiatives such as providing top-quality public transport options, a free bike scheme with each property purchase to encourage cycling, electric car charging points, and the limit of parking provisions would reduce the reliance on cars and encourage healthier and active lifestyles. Saint Sannans Field should adopt a similar waste management system as Elmsbrook to avoid sending waste to landfills. Residents must be equipped with appropriate and convenient recycling measures; food waste could be collected in shared compost facilities to create nutrient-rich soils for use in the communal gardens. 
Llanmoor Homes should focus on designing the homes to support physical and mental health; incorporating the recommended MVHR systems will ensure cleaner air quality to breathe, as well as meeting thermal comfort levels that align with Passive House Standards.
During the COVID-19 pandemic, we witnessed how the lack of sufficient outdoor space had an impact on people's mental well-being (Bruno Marques, 2022) The communal gardens and allotments will provide residents with a connection to nature and an education on sustainable practices. Communal gardens have proven to create thriving communities and enhance mental well-being by reducing stress levels and increasing social interaction. (Way Inn Koay, 2020)
Creating strong community bonds should be at the forefront of the planning stages by recognising that people thrive when connected. (Walker, 2020) We must ensure that an ecofriendly lifestyle is available to everyone and reshape the perceptions of sustainable living.   
[bookmark: _Toc187151571]Conclusion
While we have seen successful sustainable developments within inner cities and on the outskirts of larger towns, areas like the Welsh valleys present an excellent opportunity to expand eco-conscious and sustainable lifestyles in smaller, less-established towns.
Llanmoor homes are already making a commendable effort by using recycled and locally sourced materials where possible, recycling on site and incorporating ASHP’s, however, the company is not setting its sights high enough to meet standards required for compliance with the existing sustainable frameworks
When researching ‘Sustainable new-build homes,’ many sources emphasize minimal measures like air source heat pumps, solar panels, and renewable energy as the path forward; this raises the question: Are we greenwashing sustainability? There are far more innovative strategies to consider. This report merely scratches the surface of the potential advancements we can pursue to truly transform future developments and push for stringent building standards.
Saint Sannas Field has the potential to set a precedent for sustainable living. By integrating renewable energy sources, energy-efficient buildings, and green spaces, it will improve its residents' quality of life, reduce the financial cost of owning and maintaining a home and contribute to the growing demand for a more eco-conscious construction industry and lifestyle. 








References
ABC Anchors, 2024. Harnessing Sustainability: The Eco-Friendly Advantages of Screw Piles Over Concrete. [Online] 
Available at: https://www.abcanchors.co.uk/post/harnessing-sustainability-the-eco-friendly-advantages-of-screw-piles-over-concrete
[Accessed 30 December 2024].
Autodesk, n.a. Modular housing design: Embracing the future of construction. [Online] 
Available at: https://www.autodesk.com/solutions/modular-housing-design
[Accessed 28 December 2024].
Bioregional , n.a. One Planet Living: making it easier to live happily and sustainably. [Online] 
Available at: https://www.bioregional.com/one-planet-living
[Accessed 20 December 2024].
Bioregional, 2021. One Brighton - bringing sustainable living to the mainstream. s.l.:s.n.
Bioregional, 2022. Webinar one: Sustainable living - learn from the world’s leading One Planet Living® communities. s.l.:s.n.
Bioregional, n.d. Mainstreaming One Planet Living. [Online] 
Available at: https://www.bioregional.com/one-planet-living/one-planet-living-leaders/one-brighton-one-planet-living-leader
[Accessed 17 December 2024].
Bluestone, n/a. Sustainability and our Environment. [Online] 
Available at: https://www.bluestonewales.com/sustainability-and-our-environment/energy
[Accessed 18th December 2024].
BREEAM, n.a. A guide to how BREEAM works. [Online] 
Available at: https://breeam.com/about/how-breeam-works#:~:text=A%20BREEAM%20assessment%20uses%20recognised,criteria%20from%20energy%20to%20ecology.
[Accessed 19 December 2024].
Brixton Energy, 2019. Brixton Energy Solar 1. [Online] 
Available at: https://brixtonenergy.co.uk/projects/our-first-project/
[Accessed 19 December 2025].
Brown, M., 2023. Why Timber is Crucial to Achieve Net Zero in Construction. [Online] 
Available at: https://tgescapes.co.uk/why-timber-is-crucial-to-achieve-net-zero-in-construction#:~:text=Standing%20in%20sharp%20contrast%20to,building%2C%20after%20which%20it%20can
[Accessed 17 December 2024].
Bruno Marques, J. M. C. M. a. K. H., 2022. The Importance of Outdoor Spaces during the COVID-19 Lockdown in Aotearoa—New Zealand. Sustainability, 14(12).
Celtic Sustainables, 2024. ​Wool Insulation Wales Ltd – Smart Insulation Naturally. [Online] 
Available at: https://www.celticsustainables.co.uk/blog/wool-insulation-wales-ltd-smart-insulation-naturally/?srsltid=AfmBOooGwAKmDn7J0-9S1y1SGjr9DbnkTkSrdGAm4CXtIUn3-H-iMuvL
[Accessed 18 December 2024].
datamap.gov.wales, 2024. datamap.gov.wales. [Online] 
Available at: https://datamap.gov.wales/maps/new?layer=inspire-nrw:NRW_SSSI#/
[Accessed 18 12 2024].
Design Build Space, n.a. Ground Screw Pile Foundations: An Eco-Friendly Boost for Modular Construction. [Online] 
Available at: https://designbuildspace.co.uk/eco-friendly-groundscrew-foundations/#:~:text=One%20such%20game%2Dchanger%20in,garden%20rooms%20and%20modular%20extensions.
[Accessed 28 December 2024].
Dragon Wood Products, n.d. [Online] 
Available at: http://www.dragonwoodproducts.com/#:~:text=Established%20in%202016%2C%20Dragon%20Wood,chip%20and%20wood%20pellets%20Fuel.
[Accessed 19th December 2024].
D'Souza, S., 2024. Green roof guide – everything you need to know. [Online] 
Available at: https://www.granddesignsmagazine.com/self-build/construction/green-roof-guide/
[Accessed 22 December 2024].
Fabrica, n.a. Elmsbrook - The #1 place to live in Oxfordshire. s.l.:s.n.
Forest Research, 2012. Woodfuel: social and economic dimensions - How will expansion of the woodfuel sector change society?. [Online] 
Available at: https://www.forestresearch.gov.uk/tools-and-resources/fthr/woodfuel-social-and-economic-dimensions/
[Accessed 18th December 2024].
Going Green, 2021. The First Eco Town | Elmsbrook Zero Carbon Community. s.l.:s.n.
Green Building, 2019. First UK Passivhaus Plus certified development. [Online] 
Available at: http://greenbuilding.co.uk/first-uk-passivhaus-plus-certified-development/
[Accessed 18 December 2024].
Jack Sewell, D. F., 2019. A Study of the Effectiveness of BREEAM as an Assessment Tool for Sustainability by Interview of Practitioners. The Sheffield Hallam University Built Environment Research Transactions.
Llandudno.com, 2023. Welsh Slate Properties. [Online] 
Available at: https://www.llandudno.com/the-benefits-of-welsh-slate-roofing/
[Accessed 18 December 2024].
Llanmoor Homes, 2022. Inside our energy-efficient new homes. [Online] 
Available at: https://www.llanmoor-homes.com/inside-our-energy-efficient-new-homes/
[Accessed 17 December 2024].
Llanmoor Homes, 2024. Energy Efficiency. [Online] 
Available at: https://www.llanmoor-homes.com/energy-efficiency/
[Accessed 18th December 2024].
Llanmoor Homes, n.a . Energy Efficiency. [Online] 
Available at: https://www.llanmoor-homes.com/energy-efficiency/
[Accessed 17 December 2024].
LLanmoor Homes, n.a. Phase I at Saint Sannans Field. [Online] 
Available at: https://www.llanmoor-homes.com/development/saint-sannans-field/
[Accessed 17 December 2024].
Lucas Lira, P. S. R. K. U. o. S., n.d. Biomass Installation Feasibility Too. s.l.:s.n.
NHS England, 2016. Putting Health Into Place. [Online] 
Available at: https://www.england.nhs.uk/wp-content/uploads/2019/09/phip-executive-summary.pdf
[Accessed 18 December 2024].
NORClad, 2023. Thermowood – The Ultimate Guide to Thermowood in 2023. [Online] 
Available at: https://www.timbercladdingsolutions.co.uk/thermowood-the-ultimate-guide-to-thermowood/
[Accessed 18 December 2024].
One Planet, n.a. ONE PLANET LIVING FRAMEWORK. [Online] 
Available at: https://oneplanet.com/about/one-planet-living-framework/
[Accessed 20 December 2024].
Passiv Haus Trust UK , 2020. Demystifying Airtightness Good Practice Guide. [Online] 
Available at: https://www.passivhaustrust.org.uk/UserFiles/File/Technical%20Papers/Good%20Practice%20Guide%20to%20Airtightness%20v10.6-compressed(1).pdf
[Accessed 17 December 2024].
Passive House Institute, n.a . About Passive House - What is a Passive House?. [Online] 
Available at: https://passiv.de/en/02_informations/01_whatisapassivehouse/01_whatisapassivehouse.htm
[Accessed 19 December 2024].
Passive House Institute, n.a. Passive House requirements. [Online] 
Available at: https://passiv.de/en/02_informations/02_passive-house-requirements/02_passive-house-requirements.htm
Passivehaus Trust, n.a . Camden Passivhaus. [Online] 
Available at: https://www.passivhaustrust.org.uk/projects/detail/?cId=14
[Accessed 20 December 2024].
Rain Harvesting, n.a. How A Rainwater Harvesting System Can Help Save You Money With Your Housing Development. [Online] 
Available at: https://rainharvesting.co.uk/rainwater-harvesting-system-can-help-save-money-housing-development/#:~:text=With%20sufficient%20storage%20and%20the,50%25%20on%20their%20water%20bills.
[Accessed 27 December 2024].
Repowering London , n.d. Case study of renewable energy co-operatives: Brixton Energy. [Online] 
Available at: https://www.repowering.org.uk/wp-content/uploads/2020/05/Brixton-Energy-case-study.pdf
[Accessed 19 December 2024].
Revis, D., n.a . BREEAM, LEED, SKA & WELL environmental assessment methods. [Online] 
Available at: https://www.ie-uk.com/blog/breaam-leed-ska-well-environmental-assessment-methods
[Accessed 18 December 2024].
Slate Roof Professionals, n.a. Preserving the Past: Recycling Slate Roofs. [Online] 
Available at: https://www.slateroofprofessionals.com/recycling-slate-roofs/#:~:text=That's%20right%E2%80%94with%20proper%20removal,prized%2C%20timeless%20look%20of%20slate.
[Accessed 18 December 2024].
The Chartered Institute of Architectural Technologists, 2023. The Passivhaus influence, too ambitious or now the norm?. [Online] 
Available at: https://www.designingbuildings.co.uk/wiki/The_Passivhaus_influence,_too_ambitious_or_now_the_norm%3F
[Accessed 20 December 2024].
The Renewable Energy Institute, n.a. Successful Community Solar Projects Around the World. [Online] 
Available at: https://www.renewableinstitute.org/successful-community-solar-projects-around-the-world/
[Accessed 19 December 2024].
Ukpanah, I., 2024. Are Bricks Bad for the Environment?. [Online] 
Available at: https://www.greenmatch.co.uk/blog/are-bricks-bad-for-the-environment
[Accessed 19 December 2024].
University College of Estate Management, 2024. It’s not easy, being green – are green building certifications just greenwash?. 24 January.
Ventilation Megastore, n/a. Can MVHR Heat or Cool a Property?. [Online] 
Available at: https://ventilationmegastore.co.uk/mvhr-blog/can-mvhr-heat-or-cool-a-property/#:~:text=The%20system%20can%20recover%20up,constant%20flow%20of%20fresh%20air.
[Accessed 19th December 2024].
visitwales.com, 2024. Aberbargoed Grasslands NNR. [Online] 
Available at: https://www.visitwales.com/attraction/nature-or-wildlife/aberbargoed-grasslands-nnr-1948449
[Accessed 17 December 2024].
Vitelli, A., 2023. How Does Biomass Help the Climate?. [Online] 
Available at: https://www.czapp.com/analyst-insights/how-does-biomass-help-the-climate/#:~:text=If%20we%20plant%2C%20or%20grow,keeping%20the%20carbon%20cycle%20closed.
[Accessed 19th December 2024].
Walker, B., 2020. Why Community Is At The Heart Of Everything. [Online] 
Available at: https://medium.com/nuevo-fisica/why-community-is-at-the-heart-of-everything-e835423cf250
[Accessed 21 12 2024].
Way Inn Koay, D. D., 2020. Community Gardening: Stress, Well-Being, and Resilience Potentials. Internation Journal of Environmental Research and Public Health, 16 September.

[bookmark: _Toc187151573]Appendix 
[image: A map of a neighborhood

Description automatically generated]Saint Sannans Field Site Plan 

2

image3.jpeg




image4.jpeg
S 4
- -
4 .

Atmospheric carbon dioxide, water and sunlight

0-63

Converted into new plant material

Carbon released through photosynthesis

back in to the atrmosphere

Low

Which is harvested and burnt




image5.png




image6.png
Saint Sannans Field aberbargoed

0

»

=
=
-
.-
B
-
-
L |

ui
pr 2
L.
=
04

[-{ilafep]-[o]

=

IERE

Eam





image1.png




image2.png
qeRouse
%,

ol insu
> %,

@

<l>/_

\oridge ey,
&

&




