


Table of Contents
Table of figures	2
1.Introduction	2
2. Materials Used in construction	2
2.1 Superstructure	2
2.2 Traditional Masonry Construction	2
2.3 Timber Frame Construction	3
2.4 External wall construction	3
2.5 Windows and Doors	4
3. Land Use and Ecology	4
3.1 Benefitting Ecology	5
4. Water	5
4.1 Sustainable Underground Drainage Systems	5
4.2 Rainwater Harvesters	5
5. Energy	6
5.1 Electricity (Solar)	6
5.1.2 Advantages of Solar Panels	6
5.1.3 Disadvantages of solar Panels	7
5.2 Central Heating	7
6. Waste	7
7. Conclusion	9
8. References	10











[bookmark: _Toc187178454]Table of figures 
	Image No.
	Page No.
	Definition 

	1
	6
	Solar panel system

	2
	8
	Construction waste 



[bookmark: _Toc187178455]1.Introduction 
A new construction project is currently being developed by Llanmoor Homes at Bedwellty Road, Aberbargoed, CF81 9AN. The development consists of 2-4 bedroom units. There are 67 units in the development. Additionally, there are eight walk-up apartments with one bedroom, that are a part of the affordable housing scheme.
In this report I have investigated the current construction details regarding sustainability. I have made numerous changes which would benefit the development utilising existing frame works BREEAM, PD and OPD.  
[bookmark: _Toc187178456]2. Materials Used in construction
[bookmark: _Toc187178457]2.1 Superstructure 
In construction the term "superstructure" refers to the part of a building or structure that is above ground level, typically including floors, walls, roofs, and other elements that provide support and enclosure. The superstructure plays a crucial role in determining the overall design, functionality, and durability of a building. It must be carefully designed to meet both aesthetic and structural requirements.
[bookmark: _Toc187178458]2.2 Traditional Masonry Construction 
(Homes,2023) Traditional masonry construction is a method of building structures using materials like bricks, stones, or concrete blocks. It has been used for centuries and is known for its durability and strength. In this type of construction, walls are built by layering the materials and bonding them together with mortar. Masonry construction is often chosen for its aesthetically pleasing look. Traditional masonry construction is a timeless and reliable method of building that continues to be popular in modern times. 
(Jankovic,2021) In Saint Sannas Field the scheme is constructed using traditional techniques “traditional masonry construction”. The sustainability of concrete blocks or bricks is questionable with an embedded carbon of 3,507kg/m3 in concrete blocks and 357kg/m3 in brick. 
(Report,2020) In 2019 research was conducted to determine the wastage of bricks in production. The research stated that every tonne produced at least 20kg of bricks. This figure does not include the damage in transport or the wastage when constructing the superstructure.
[bookmark: _Toc187178459]2.3 Timber Frame Construction
(Gov.UK, 2013) Timber frame closed panel construction is a method of building in which prefabricated insulated panels are used to create the walls, floors, and roof of a structure. These panels are constructed off-site and then transported to the building site for assembly, resulting in a more efficient and cost-effective construction process. The timber frame provides a strong and durable support structure, the closed panels system offers excellent insulation properties, creating a highly energy-efficient building envelope. A timber frame house life expectancy is 100 years when maintained properly and constructed with quality materials 
(today, 2025) The construction method that would benefit this development would be Timber frame construction. The controlled measures in a factory and the high performance and accuracy of machines can reduce the wastage to zero. 
Sustainable practices in timber harvesting involve managing forests in a way that balances the need for timber with the need to preserve biodiversity and the ecosystem. The timber frame company that would be used will have to comply with ‘the Uk government procurement policy (TPP)’.  
(Gov.UK, 2013) The UK Timber Procurement Policy (TPP) is a government initiative aimed at promoting sustainable and responsible sourcing of timber and timber products. This policy requires all government departments and public sector organizations to only acquire timber from legal and well-managed sources that promote the conservation of forests and biodiversity. The TPP also emphasizes the importance of the traceability in the timber supply chain, ensuring that products are sourced locally and in compliance with international regulations.
[bookmark: _Toc187178460]2.4 External wall construction
(Envirobuild, 2025) External wall construction is a fundamental aspect of building design and construction. The external walls of a building serve as the primary barrier against weather elements such as rain, wind, and temperature changes. Various materials can be used for external wall construction, including brick, stone, concrete, and timber. 
Block/render and brick are the materials utilised to construct the exterior walls of Saint Sannans Fields. A Rainscreen cladding is an alternate environmentally friendly method to construct an external wall on a domestic house. 
Rainscreen cladding is a type of building facade system that is designed to manage moisture and improve the thermal performance of a building. It consists of an outer layer of cladding that is separated from the main structure by a ventilated cavity, allowing for air circulation and drainage of any water that may penetrate the exterior. This design helps to prevent water damage and mould, while also increasing energy efficiency by reducing heat loss in the building.
For example, envirobuild is a company that uses 90% recycled materials to create environmentally friendly rainscreen cladding. Additionally, all production is powered entirely by renewable energy. 
[bookmark: _Toc187178461]2.5 Windows and Doors
(company, 2024 ) UPVC, or unplasticized polyvinyl chloride, is a sustainable material that is commonly used in construction and building applications. It is durable, energy efficient, and recyclable, making it an environmentally friendly choice for building products. uPVC is resistant to corrosion, rust, and abrasion, which means it has a longer lifespan than traditional building materials, reducing the need for frequent replacements and ultimately decreasing waste. Additionally, uPVC can be responsibly recycled at the end of its life, reducing the amount of plastic waste in landfills. UPVC windows and doors will be used on this scheme due to the advancement of technology allowing these materials to be 100% recyclable. UPVC windows and doors have a lifetime expectancy of 25-30 years. Theses figures can be extended if the windows are services regularly. 
[bookmark: _Toc187178462] 3. Land Use and Ecology 
Saint Sannas Fields consists of 67 units. The number of units will reduce to 40. This will allow for units to have the following:
· All houses to be facing south (better solar gain) 
· Communal gardens / allotments 
· A community Hwb (Plot 1 will be Community Hwb)
· Small solar farms
· Communal car park
· Bike sheds
· Communal parks

The community hwb will be powered by the solar farms that will be positioned above the sustainable underground drainage systems. There will be several vegetable patches in the communal gardens, which will be sold in the Hwb. All cars must park in the communal car park at Saint Sannans Fields, which will be a car-free estate. Residents will be encouraged to take alternate transport, including bicycles or local transport, as a result.

[bookmark: _Toc187178463]3.1 Benefitting Ecology
(Us, 2023) Hedgehog Highway UK is a grassroots movement aiming to create safe passages for hedgehogs to roam freely in landscapes. Hedgehogs are facing a decline in population due to habitat loss and fragmentation caused by roads and fences. By connecting gardens with small holes in fences and hedges, hedgehogs can move more easily between different spaces, find food, and seek shelter. These actions not only benefits hedgehogs but also promotes biodiversity and a healthier ecosystem. 
[bookmark: _Toc187178464]4. Water
[bookmark: _Toc187178465]4.1 Sustainable Underground Drainage Systems
Sustainable underground drainage systems are mandatory in the construction industry that aims to manage rainwater runoff in an environmentally friendly manner. Implementing these natural filtration processes and permeable materials, these systems help to reduce pollution and prevent flooding in the local areas. In addition, they improve water quality by minimizing the number of pollutants that enter rivers and streams. 

Saint Sannas Fields originally consists of two areas of sustainable underground drainage systems (SUDs). The communal car park will also be a permeable area. This permeable area will link into a small chamber. The outlet of the chamber will have a flow restrictor to decrease the speed of storm water. This will benefit the development by not overloading the main storm system. Underground drainage systems have a lifetime expectancy of 50-100 years when maintained accordingly. 

[bookmark: _Toc187178466]4.2 Rainwater Harvesters
(Gov.UK, Rainwater harvesting, 2021) Rainwater harvesters are systems that collect / store rainwater for later use, typically for washing, and other non-potable water appliances. These systems can range from a typical rainwater collector to a more complex setup that involve storage tanks, filters, and pumps. By collecting rainwater that would otherwise run off and be wasted, harvesters help sustain water and reduce the strain on water supplies. They are also extremely environmentally friendly. Overall, rainwater harvesters play an important role in sustainable water management and can be a valuable tool in addressing water shortage issues.

A rainwater harvester system will be incorporated into each unit. A qualified contractor with a water abstraction licence will install these systems, the communal gardens will collect the runoff when the rainwater harvesters are at full capacity. The system installed will serve the following in each unit.

· Toilets
· Outside taps

(Hasmi, 2024) A typical person flushes their toilet five to seven times a day on average. This will save up to 295 litres of water every week, given that a toilet typically uses 6 litres of water per flush. 
[bookmark: _Toc187178467]5. Energy
[bookmark: _Toc187178468]5.1 Electricity (Solar)
(Koones, 2020) Electricity is crucial in the functioning of a domestic house, powering essential appliances such as washing machines, and lights. The electrical system in a house consists of a mains board that distributes power to various circuits throughout the house. Solar panels are a vital component of sustainable energy solutions and are becoming increasingly popular as the world shifts towards renewable resources. These panels are made up of photovoltaic cells that convert sunlight into electricity, providing a clean and renewable source of power.

The dwellings at Saint Sannas Fields are standard new build construction with minimum amount of solar panels and a three-phase electrical supply. The alternate path that benefits the homeowner is the installation of solar panels throughout the entire roof. A battery is used to store the generated electricity, and an inverter transforms the DC energy into AC energy for use in homes.
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(Koones, 2020) Image 1: Shows a solar panel system.

[bookmark: _Toc187178469]5.1.2 Advantages of Solar Panels

· In just four years (2015 to 2019), the carbon footprint of UK electricity has decreased by 45%. Additionally, it is still decarbonising and is anticipated to significantly contribute to the UK's goal of net zero carbon emissions.
· Reduce electric bills
· Independent energy
· Increase value of dwelling
· Low maintenance costs


[bookmark: _Toc187178470]5.1.3 Disadvantages of solar Panels
(ecology, 2024)
· Monocrystalline PV, the embodied carbon in those references was 2,560 kg CO2e per kWp.
· Sunlight dependency
· Lack of space (plant room)
· High installation cost
· Solar storage is expensive
· End of life use


[bookmark: _Toc187178471]5.2 Central Heating
(Homes, 2023) Central heating in the UK plays a crucial role in providing warmth and comfort to homes and buildings, especially during the colder months. This system works by circulating hot water through a system of pipes to radiators in each room, effectively heating the space evenly. Central heating not only ensures a comfortable living environment but also helps prevent issues such as dampness and mould growth. Additionally, modern central heating systems are designed to be energy-efficient, helping reduce energy bills and carbon emissions.

Saint Sannas Field will be divided into two heating zones, upstairs and downstairs, in accordance with building regulations L1A. Llanmoor Homes have stated on their website "All homes will feature our latest exterior designs and energy-efficient technologies, including Air source heat pumps for heating and hot water”. The use of an ASHP is a very sustainable and economical way to heat a home. The main change to the heating system would be the emitters. Radiators were the original choice of heat emitters. This will be substituted to underfloor heating throughout the properties; by changing to underfloor heating this gives the homeowner more control over the desired heat outputs and temperatures in each room of the property, due to each room having its own zone. 
[bookmark: _Toc187178472]6. Waste
(association, 2022) Construction waste is a significant issue in the UK, with millions of tonnes of waste generated each year from construction and demolition projects. This waste includes materials such as concrete, bricks, wood, and metal, which not only take up valuable landfill space but also poses environmental concerns. The UK government has implemented waste management regulations to address this issue, such as the Site Waste Management Plan Regulations, which require construction companies to minimize waste and increase recycling efforts.
Despite these regulations, construction waste in the UK continues to be a problem, with many construction companies still sending most of their waste to landfill. 

One planning document that needs to be made before construction begins is the site waste management plan.
It must contain the following: 

· List all the waste types that the project is anticipated to produce.
· Calculate how much of each type will be produced.
· For each type, list the intended planned waste management activity, such as disposal, recycling, or reuse on or off-site.

The principal contractor is required to keep an eye on the plan during the project and update it with information about the waste of each type that is created, as well as any removal activities and the actions taken. The UK produced 137.8 million tonnes of CD&E waste. See image below. 

Hiring a local waste management company that would recycle all waste-materials that leave the construction site would be the best line of action. The primary contractor would be responsible for waste segregation, ensuring that all materials are placed in the appropriate skips. 


[image: A diagram of a waste recycling process
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(association, 2022) Image 2: Shows construction waste sent to landfill 

[bookmark: _Toc187178473]7. Conclusion 
In conclusion, the superstructure will consist of a closed panel timber frame and a rainscreen cladding. The rainscreen cladding is manufactured using 90% recycled materials and is 100% recyclable. The new materials that will be utilised are far more sustainable than the previous superstructure. The windows and doors will be UPVC undoubtedly, due to it long life expectancy and it’s recyclable properties. 

In addition, the land use and ecology will change drastically compared to the original plans. The number of units on this development will reduce from 67 down to 40. This will allow for more communal spaces (car park, parks, garden allotments), bigger gardens, all units to be facing south, and a community Hwb. All these changes will create a community rather than a housing estate. This will enhance the health and wellbeing of all residents.  

Even though there are already two swales or SUDs in place, adding a third system beneath the car park would make the entire area permeable, which would help the storm system by lowering runoff from intense downpours. Installing rainwater harvesters will save on average, 300 litres of water per person every week.

Additionally, adding more solar panels to each roof will result in significant cost savings for the homeowner when combined with an ASHP. Underfloor heating and solar panels go hand in hand with an air source heat pump. This combination will be highly efficient and sustainable. 

Lastly, waste is a major issue in the construction industry. To manage these issues, a committed individual will supervise the waste management plan and collaborate with the waste management company to ensure that any waste that leaves the construction site is recycled and can be traced. 
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