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This report will analyse the sustainability of saint Sannans field housing development by developer Llanmoor homes. The report will also suggest sustainability measures that could have been used to further enhance the sustainability of the development as a whole and on a planned individual building being constructed on the development to increase the performance of the building.
Sustainable construction refers to the construction of buildings using methods and materials for construction that have little or no impact on the environment that we live in. Sustainable construction can also look at the way buildings are operated and designed to have as low of an impact on the environment during operation, maintenance, and disposal. As well as improving the lives in terms of health and reduced operational costs to the occupiers of sustainably constructed buildings changing to more sustainable construction methods will assist in the UK being able to meet net zero 2050 commitments by helping reduce the embodied carbon of buildings and the UK’s energy usage (Ellis, 2024) (Construction 2025, 2013) (Executive summary, 2022).
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Situated in Aberbargoed the current development is planned to consist of sixty-seven dwellings consisting of a mixture of two-, three-, and four-bedroom properties and eight local authority affordable properties as shown in appendix A (St Sannans Field, 2024) (See appendix A).
The development is situated close to local amenities and transport links and features open spaces in the form of ponds and recreational areas. With exception to the local authority houses the development has looked to mix housing styles and occupant levels and has a range of differently orientated buildings.
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The current proposed development has incorporated sustainable construction methods, the development has reused existing stone walling within the construction rather than sending waste construction material to landfill. The site is located on a public transport route to encourage the use of public transport to reduce emissions created from the use of private vehicles for transport. Air source heat pumps for heating and hot water have been installed to reduce the energy use of the buildings during operation, although there is no evidence that these have been installed on all buildings within the development, and the provision public amenity spaces with ecological features to encourage biodiversity.
When analysing these sustainable construction methods in more detail it becomes clear the developer has met the basic minimum requirements to gain planning permission to construct the development set by national and regional planning legislation. 

Caerphilly county borough council, CCBC, requires planning applications to consider a range of supplementary planning guidance documents that form the local development plan when seeking planning permission for developments, In particular LDP 6 highlights the requirements of developments to promote sustainability in terms of energy efficiency measures and for developers to purposefully reduce carbon emissions as a minimum, by using air source heat pumps the developer has achieved this requirement (Mears, Planning Division Is-Adran Cynllunio, and Planning Officers Society for Wales, 2017).
LDP 6 Also requires potential developments to prioritise sustainable transport and where in locality to public transport to consider higher densities to maximise the use of sustainable transport, by choosing to develop the land adjacent to the public transport which connects to rail transport the developer has met this requirement (Mears, Planning Division Is-Adran Cynllunio, and Planning Officers Society for Wales, 2017).
LDP 6 Also requires the developers to manage materials more efficiently, the developer has manged this by reusing the stone wall material on the development (Mears, Planning Division Is-Adran Cynllunio, and Planning Officers Society for Wales, 2017).
LDP 8 defines the requirements for open spaces in developments and the council’s biodiversity plans emphasise the importance of biodiversity, the public amenity spaces with ecological features of this development meet the requirements set out in these documents (Caerphilly CBC, 2011).
The Welsh national sustainable drainage statutory guidance document makes sustainable drainage systems mandatory in any development greater than one dwelling, the incorporation of the SUDS system in this development meets this requirement (Crown Copyright, 2019).

The developer could have made the development more sustainable by going beyond the minimum national and regional expectations, the developer could have chosen to work to a higher certification standard such as BREEAM or Passivhaus but a lack of legislation withing the UK for sustainable construction developments has allowed the developer to adopt minimal sustainable construction measures compared to the range of sustainable construction options currently available to developers in the UK.

The reuse of stone wall materials on the site to meet the requirement for efficiency of materials could have been improved further by using construction resource mapping to identify potential local sources of construction material reducing the need to rely on virgin materials or materials that are manufactured far away with an aim to reduce the embodied carbon stored with the development and promote circular economy. Resource mapping is the concept that materials are used from a given permitter around the site of the construction to be undertaken finding any potential sources of local materials that can be used within the design of the buildings. 
The materials can either be in the form of waste or byproduct or local manufacturers of virgin materials (Baker Brown, no date) (Pitcher, 2020).

In this construction a look at the surrounding areas finds several companies that could aid in the4 supply of waste materials, In Merthyr Tydfil a reclamation company could supply used bricks for processing into slips or reuse. The forest of Dean is local to the development with a potential source of timber for construction as highlighted in local development plan documents previously listed.

The dining pavilion, the opera house, Glydebourne adopted this approach to the new construction of a dining hall and was able to utilise bricks, oyster shells, waste Ash wood, Corks, Mycelium, and chalk within the construction of the building all having been identified from local suppliers using resource mapping. (Baker Brown, no date b)
Another way the that the developer could have looked at the material selections used for the development would have been to select materials for the design based upon their embodied energy or life cycle assessment preferring to select natural or non-processed materials that either are low in embodied carbon or featuring a low life cycle assessment. Some examples of low embodied energy materials include stone, aggregates, wool insulation, or carbon negative that through their growth such as natural wood, hemp, or straw these materials capture carbon within them (Architects, 2023).

The development could have gone further than just situating the site next to public transport and looked at the way the development was laid out and situated parking at the permitter of the development to promote less use of private vehicles, this approach was adopted by Goldsmith Street development in Norwich although this was not to promote less use but encourage more open spaces within the development (Passivhaus, 2019).

The use of car clubs has been documented in several sustainable developments including Cannock Mill, Colchester and Springfield Meadows, these help to reduce the amount of privately owned vehicles by providing rentable or community owned vehicles, that could also be EV fuelled rather than relying on fossil fuels, that can be used by the residents of the development to help negate the need to privately own a vehicle (Passivhaus, 2011) (Passivhaus, 2020) (Springfield Meadows is the future of housing development – Bioregional, no date).

When looking at the developments approach to reducing energy consumption by adopting heat pumps the development as a whole could have looked at working to Passivhaus standards which aims to reduce the amount of energy a building requires as low as possible using a range of methods the buildings would still require a primary source for hot water and heating, but a lower demand would be required to obtain the same performance (What is Passivhaus?, no date).
The Springfields Meadows development in Oxford was constructed to Passivhaus standards and uses built in photovoltaic arrays to reduce the number of tiles needed to complete the roof elements in turn lowering the overall carbon footprint of the construction but also as a primary source of power utilising battery storage. The same arrays are used to heat water tanks for hot water and to power underfloor heating (Springfield Meadows is the future of housing development – Bioregional, no date b).

When reviewing the open spaces and biodiversity of the development the developer incorporated green spaces into the development although these mainly centralise around the two ponds constructed for the SUDS systems that they had to construct, if the development had looked at the SUDS requirements each plot could have had a rainwater garden incorporated into the design with the principle of creating a small soakaway for each building but also creating biodiversity to each plot, if parking was located around the permitter of the development there would be more areas within the development that could be turned from non-permeable driveways to permeable surfaces reducing the amount of rainwater runoff and in turn reducing the area required for the ponds and increasing the amount of available green space to the occupants of the development (Rain gardens, 2024).
The roofs of the development could have been turned into living green roofs that increase the amount of biodiversity and reduce rainwater runoff further negating then need for large SUDS ponds, with additional side effects of decreasing the U values of the buildings, decreasing the impact of the development to the local environment and increasing the occupant’s connectivity with the environment of the development (Johnston, Newton, and Greater London Authority, 2004).
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Below Figure 1 is an illustration of the Litchard property that will be found on plot sixty-one of the Saint Sannans development as shown in appendix 1 (The Litchard, 2024) (see Appendix1).
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Figure 1 – The Litchard 3-bedroom property
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Figure 2 – Plot and orientation.

When reviewing the sustainability of plot sixty-one the developer could have improved on the current proposed design. Figure 2. Above shows the orientation of the proposed building to be Northeast facing with a detached garage to the southwest of the property, when reviewing developments that have adopted Passivhaus standards in the construction such as Wimbish development, Essex the buildings were orientated to maximise solar gain within the building and the layouts designed in a way that the rooms with the most occupancy levels like living rooms were situated to have the most solar gain with the rooms with least solar gains being the rooms with least occupancy such as access ways and bathrooms (see Appendix1) (Passivhaus, 2011).
The orientation and layout of the Litchard as shown in figures two & three. Indicates that the developer has not thought to use solar gain to make the property more efficient in terms of energy and operational carbon. The property would receive help from being orientated East West to maximise solar gains keeping the same layout as shown in figure 3. with a south facing door which would follow the same principle as Wimbish development (Passivhaus, 2011) (layout, no date).
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Figure 3 – Layout

Figure 4. below shows that there are double-glazed units fitted to the building if working to Passivhaus standards the double-glazing units would be upgraded to higher performance triple glazed units to meet the airtightness and U value requirements for the property, this approach was undertaken in the primrose park development, Plymouth to achieve Passivhaus certification (Passivhaus, 2018)
(Llanmoor homes, no date).

Figure 4. also shows that there is a gas supply fitted to the property The Springfields Meadows development in Oxford shows that this can be eliminated from the property by using solar panels and battery storage to minimise grid demand and making all cooking electric with induction hobs rather than gas. Maximising the sustainable energy captured from the photovoltaic array (Springfield Meadows is the future of housing development – Bioregional, no date c).
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Figure 4 – Kitchen Layout.

Figure 5 – shows that there is no provision for rainwater management in terms of the previously mentioned rainwater garden or for rainwater harvesting, a rainwater harvesting system installed on the property as well as helping to reduce runoff and the SUDS requirements could assist the home in reducing the amount of water consumed by using the collected water from runoff for flushing toilets, washing clothes or watering gardens in summer months by installing a rainwater harvesting system the operational carbon footprint of the building will be reduced (Rainwater harvesting: regulatory position statement, 2021) (Environment Agency, 2010) (Stormsaver, 2024).
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Figure 5 – Front elevation.


The Litchard construction also appears to show that the current ventilation method for the property relies on trickle vents installed on the double-glazed units and intermittent MEV’s in the in shower, kitchen, and toilet. The current planned system currently has no allowance for the heating of fresh air supplied to building through the trickle vents and the air that is heated inside the building will be exhausted to atmosphere through the intermittent MEV’s. 
The installation could be improved using a mechanical ventilation and heat recovery system, MVHR, this would be an improvement in terms of operational heating efficiency and the quality of air internally. The unit would expel heated stale moist air from the inside of the building at the highest sources of moisture, such as the bathroom and kitchen, and supply clean filtered fresh air into the bedrooms and living room whilst transferring the heat from the exhausted air to the supply air. 
The installation of a MVHR unit can help in reducing heating usage by approximately 30% and if the developer wishes to gain certification under Passivhaus this MVHR is a requirement under the scheme (Palmer et al., 2020).
The downside to the installation of the MVHR system would be that these are a significant cost increase on installation due to the unit and the physical installation and commissioning of the system but also the annual filter changes to keep performance.

[bookmark: _Toc186458166]Summary

The UK has set targets to reach net zero by 2050 with the construction industry being pivotal in the UK achieving this, at present the UK lacks legislation that forces companies to build developments to a higher standard of sustainability to help reach net zero and reach one planet living. The government can introduce tougher legislation to force developers to adopt these approaches and work to standards such as Passivhaus, however at present adopting more sustainable construction would likely lead to higher construction costs with the developer requiring more time to design the buildings and integrate sustainable features that would likely be passed on to the occupants of the buildings at initial purchase under the current UK standard of procurement for properties, the occupiers of these buildings will see significant cost savings during the  operation of the building when compared to less sustainable buildings to offset these costs (Guidance, no date).












[bookmark: _Toc186458167]References.


Architects, P.M. (2023) Embodied Energy of Materials - 76 — Paul McAlister Architects. https://www.pmcarchitects.com/sustainability-information-blog-content/embodied-energy-of-materials. (Accessed: December 14, 2024).

Baker Brown (no date a). https://cris.brighton.ac.uk/ws/portalfiles/portal/23461265/BAKER_BROWN.pdf  (Accessed: December 12, 2024).

Baker Brown (no date b). https://cris.brighton.ac.uk/ws/portalfiles/portal/23461265/BAKER_BROWN.pdf  (Accessed: December 12, 2024).

Caerphilly CBC (2011) PROTECTION OF OPEN SPACE LOCAL DEVELOPMENT PLAN UP TO 2021, SUPPLEMENT. https://www.caerphilly.gov.uk/caerphillydocs/planning/ldp8-protection-of-open-space.aspx (Accessed: December 13, 2024).

Construction 2025 (2013) Construction 2025. https://assets.publishing.service.gov.uk/media/5a7b7ea140f0b62826a03f2c/bis-13-955-construction-2025-industrial-strategy.pdf (Accessed: December 12, 2024).

Crown Copyright (2019) Sustainable Drainage (SUDS) Statutory Guidance. report. https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf. (Accessed: December 13, 2024).

Ellis, G. (2024) What is Sustainable Construction? https://www.autodesk.com/blogs/construction/sustainable-construction/?msockid=28632f78e40767c61f373a3ee5e766d4. (Accessed: December 12, 2024).

Environment Agency (2010) Harvesting rainwater for domestic uses: an information guide, Environment Agency.

Executive summary (2022). https://www.gov.uk/government/publications/net-zero-strategy/executive-summary. (Accessed: December 13, 2024).

Guidance (no date). https://www.passivhaustrust.org.uk/guidance_detail.php?gId=41. (Accessed: December 12, 2024).

Johnston, J., Newton, J., and Greater London Authority (2004) Building Green: A guide to using plants on roofs, walls and pavements. Greater London Authority. https://building-green.org.uk/wp-content/uploads/2017/07/johnstone-and-newton-building-green.pdf. (Accessed: December 14, 2024).

layout (no date). https://www.llanmoor-homes.com/house-type/the-litchard-detached-2024/?development=34142 (Accessed: December 13, 2024).

Llanmoor homes (no date). https://www.llanmoor-homes.com/house-type/the-litchard-detached-2024/?development=34142 (Accessed: December 13, 2024).


Mears, P., Planning Division Is-Adran Cynllunio, and Planning Officers Society for Wales (2017) Local Development Plan 6 Building Better places to live. https://www.caerphilly.gov.uk/caerphillydocs/planning/ldp6-building-better-places-to-live.aspx (Accessed: December 15, 2024).

Palmer, J. et al. (2020) The case for MVHR, Passivhaus Trust. https://www.passivhaustrust.org.uk/UserFiles/File/research%20papers/MVHR/2020.04.27-The%20Case%20for%20MVHR-v7%20new%20cover.pdf. (Accessed: December 15, 2024).

Pitcher, G. (2020) BBM wins approval for home built from remains of burnt-down predecessor. https://www.architectsjournal.co.uk/news/bbm-wins-approval-for-home-built-from-remains-of-burnt-down-predecessor. (Accessed: December 15, 2024).

Passivhaus, Goldsmith (2019). https://www.passivhaustrust.org.uk/projects/detail/?cId=101. (Accessed: December 15, 2024).

Passivhaus, Cannock (2020). https://www.passivhaustrust.org.uk/projects/detail/?cId=121. (Accessed: December 15, 2024).

Passivhaus, Wimbish (2011). https://www.passivhaustrust.org.uk/projects/detail/?cId=16. (Accessed: December 15, 2024).

Project Gallery, Primrose (2018). https://www.passivhaustrust.org.uk/projects/detail/?cId=94. (Accessed: December 15, 2024).

Rain gardens (2024). https://www.susdrain.org/delivering-suds/using-suds/suds-components/infiltration/rain-gardens.html. (Accessed: December 15, 2024).

Rainwater harvesting: regulatory position statement (2021). https://www.gov.uk/government/publications/rainwater-harvesting-regulatory-position-statement/rainwater-harvesting-regulatory-position-statement. (Accessed: December 15, 2024).

Springfield Meadows is the future of housing development – Bioregional (no date a). https://www.bioregional.com/news-and-opinion/springfield-meadows-is-the-future-of-housing-development. (Accessed: December 12, 2024).

Springfield Meadows is the future of housing development – Bioregional (no date b). https://www.bioregional.com/news-and-opinion/springfield-meadows-is-the-future-of-housing-development. (Accessed: December 12, 2024).

Springfield Meadows is the future of housing development – Bioregional (no date c). https://www.bioregional.com/news-and-opinion/springfield-meadows-is-the-future-of-housing-development. (Accessed: December 12, 2024).

St Sannans Field (2024). https://www.llanmoor-homes.com/development/saint-sannans-field/  (Accessed: December 12, 2024).

Stormsaver. (2024) Rainwater harvesting Carbon emissions | Stormsaver. https://www.stormsaver.com/water-conservation/carbon-and-rainwater-harvesting-#:~:text=This%20all%20has%20a%20cost%20and%20all%20has%20a%20carbon%20impact.&text=For%20every%201000m3%20of%20rainwater,we%20can%20save%20285Kg%20Co2e. (Accessed: December 15, 2024).

The Litchard (2024) Llanmoor Homes. https://www.llanmoor-homes.com/house-type/the-nash-2024/?development=34142#images38886-1. (Accessed: December 15, 2024).

What is Passivhaus? (no date). https://www.passivhaustrust.org.uk/what_is_passivhaus.php. (Accessed: December 15, 2024).








General Business

General Business

2

[bookmark: _Toc186458168]Appendix



Appendix 1. – St Sannans field General arrangement drawing
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