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[bookmark: _Toc508291037]Introduction
Sustainability is increasingly becoming an integral part of a design process in any construction project.  Over the last few decades, there has been a lot of focus on delivering sustainable development. “Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (Brundtland, 1987) This has become the most common definition of sustainable development. It is a simple phrase the compare a project to when you need to decide if it is sustainable or not.
The student accommodation buildings in the UWTSD Lampeter Campus were built in 1827 as part of the original college building. In 1827 there was not a lot of attention on sustainable building and as such, there can be a range of components in this building that can be altered or added to increase the sustainability. In this report, the plausibility of a living wall and green roof being implemented into the building will be analysed, to discovered how much of an impact it would have. This would be observed through several criteria; the impact it would have on the environment, the impact it would have on the building and its occupants, and the economic impacts, if any, of this strategy.

[bookmark: _Toc508291038]Going Green
Living wall and roofs are becoming an increasing part of the construction industry, as it is now seen as a mainstream technology (Massini et al., 2017). It has so many positives in terms of improving the environment; it is providing habitats for nature; enabling communities to adapt to climate change; reduce indoor temperatures; manage water run-off; absorbing greenhouse gases; absorbing air pollution and dust; etc. Living walls and roofs can have a positive impact of the building fabric of the property it is installed on; it protects the roof from ultra-violet radiation, in turn extending the life span of the roof, among other benefits. 
Data, which has been gathered from UK suppliers of extensive and intensive green roofs, of sales in the UK was assessed by livingroofs.org (Massini et al., 2017). They found that there was an annual growth of 17.1% and the main type of green roof being installed was the extensive green roofs (Massini et al., 2017). The extensive green roof market is worth £26.2M which is much higher than the estimated £17.5M (Massini et al., 2017). While the data shows that 42% of all UK green roofs are installed in London (Massini et al., 2017), because of ‘The London Plan’ which aims to respond to climate change by introducing a policy; Policy 5.11 Green roofs and development site environs; this says that all “major development proposals should be designed to include a roof, wall and site planting, especially green roofs and walls” (London City Hall, n.d.). This is a big reason why there are so many green roofs and walls in London, however, if more county councils decided to implement this policy within their own districts, we would see a significant increase in green product installations across all the UK.
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Green roof proposal for London (Turner, 2017)
One reason that green roofs and walls have become a policy addition in London is due to the saturation of infrastructure in the capital. With all the green land being taken over by developments, all the run-off water from the buildings were not able to be absorbed by the ground and thus it was putting too much pressure on the sewers. The addition of green roofs and walls would see the run-off of water significantly slowed down, allowing the sewers to deal with a lower volume at peak times of use. 
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My proposition for Block D of the accommodation building at Lampeter Campus is to install a living wall on the North and South facing wall (See drawing 104) and to remove the existing roof and replace with an extensive green roof (See drawing 106 & 504). The reason for doing this is that the roof is in serious need of replacing to begin with but as it will have been a long time since this was last done. However, the slates cannot simply be replaced as the building regulations have changed over the years; so much in fact that there probably would not be enough room in the existing roof structure for the required amount of insulation to reach the u-values needed on a renovation. Therefore, the best course of action would be to completely replace the roof with a new one which meets the current regulations. Replacing the roof would see the new roof built up with a timber frame and 200mm insulation under a felt roof, topped with the green roof system, building up the roof depth by an extra 100mm and growing species of moss, sedum and herbs to create a self-sustaining community.
The external walls of Block D are in very good condition as they had been built almost 200 years ago; when we used more durable materials. Therefore, the walls will not need any work to the outer leaf, however, as the walls would certainly not reach the required U-values of at present, the addition of insulation panels along the internal walls will be installed to increase the thermal comfort of the occupants. The existing walls will be able to carry the additional weight of the living wall (See drawing 501). Additionally, there will be minimal work carried to the existing path outside the south wall. The existing path will be replaced with a gravel path to help the soil with the absorption of water. 
The system of living wall I have decided to use is gsky Versa Wall® XT™ (See below).
This is a light-weight, modular system. It uses a simple frame which allows the tray system to just clip on (gsky, n.d.). A positive of this system is that it does not require pre-grown panels or require an intermediary period to allow the plants to grow, as this system uses 4L plant pots (gsky, n.d.). This also means that it is easy to change the plants you want in your wall at anytime through the year without disrupting the other plants. You could use this features to put specific designs onto the wall for different events through the year (gsky, n.d.). As you can see below, the living wall system would require access to a water mains and electrical mains, usually on the internal of the building.
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gsky Versa Wall XT (gksy, n.d.)
The plant species in the living walls will be different on the south side from the north side. As the north would not be getting much natural light throughout the year, the species of plant used on this will need to be hardy to survive without as much (e.g. Chaenomeles, Lady Ferns, Cornus florida, Dicentra, Aristolochia macrophylla, Coleus, etc.). A mixture of these plants on the north side of the wall will add very distinctive colours all year round even with little sunlight. On the south wall, there is a greater choice of plants to choose from which can give the wall a stunning, colourful appearance. 
The maintenance of this green wall would be lower compared to some others because it has a mechanical irrigation system installed with it (See drawing 502). This means that during the summer months when there would not be as much rainfall as usual, the irrigation system, which is connected to the main water supply line, would be set at specific times to introduce water to the plants along with nutrients from a separate valve.
The plant species on the green roof will very low maintenance planting as it won’t be easily accessible, therefore moss, sedum and herbs will make a pleasant-looking low maintenance green roof. 
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Cornus florida (Missouri Botanical Garden, n.d.)
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Aristolochia macrophylla (The Tasty Gardener, n.d.)
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Green walls and roofs have many advantages and they are becoming more important as the years pass. As touched on briefly above, green walls and roofs are very popular as they are a way of limiting water run-off; preventing strain on the sewerage systems and stopping subsequent flooding. While flooding shouldn’t be a problem at this property, it is still helping to prevent local areas from flooding.
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Flood Risk at Lampeter Campus (Naturalresources.wales, 2018)
More positive environmental impacts these changes would have are; the increased habitat for fauna. With the fauna being implemented into the wall and roof, it would attract multiply species of insects, such as butterflies. Other environmental impacts include the fauna absorbing the greenhouse gas that would otherwise be released to the atmosphere, and in return give off oxygen; as well and ‘absorbing’ dust from the air (GreenSpec, n.d.). While the plants don’t literally absorb dust, they can trap it in within their leaves and flowers, limiting the dust floating in the air. These are both impacts that would improve air quality for all occupants in the building.
A lot of the materials which are used to produce the green roof and wall systems can be made from recycled plastics and rubber, limited landfill disposal of such items (GreenSpec, n.d.). Another reason these systems are environmentally friendly.
As well as environmental impacts, there are also positive economic impacts from adding green systems. The plants on the products act as a great cover to protect the roof from mechanical damage and ultra-violet radiation (GreenSpec, n.d.); this will help the client save money in the long run as they will not need to replace the roof as often as they would without a green roof (Knockoutroofing.com, n.d.). Economically, this project would increase the overall value of the building; should the client ever wish to sell, as sustainable buildings are growingly sought after properties in the UK.
Some positive social impacts that this development would include noise reduction for the occupants, an important thing for students as they will need to work and sleep in the rooms, and the green roof can provide extra insulation, meaning bills will be lower for the client (GreenSpec, n.d.). 
[bookmark: _Toc508291041]Issues with the Proposition
As with any project you can find negatives and that is no different here. The building in which we would be adapting is a very old building and this change would surely gather a lot of disputes from the locals who do not want the village to change. While the existing façade of the accommodation building looks very appealing already, some people would see the addition of this green wall and roof as an eyesore.
As well as objections from the locals, there is also a case for argument that the new facades will require more maintenance than the existing facades. This is true; however, you can specify plant species which require minimal maintenance for the roof and walls. It would depend on whether you want colourful patterns on the wall or an all green wall. 
Whilst the maintenance issue is factual and the issue about it being an eyesore is a perspective problem which would be influenced by the individual’s wants.
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The positives of this adaptation to Block D of the Student Accommodation building on Lampeter Campus massively outweigh the negatives. The possible issue about the renovations being an eyesore and diminishing the appearance of the existing building are points that would arise in any project involving an old building, however they are not sufficient enough arguments, whereas the point about the increase of maintenance that would be required with these changes is a valid point. This extra maintenance, however, should not deter the fact that these green walls are helping to make the community a cleaner place to live.
This project would be on the more expensive side of usual renovations which involves a roof being replaced, but the client would be paying for all the benefits of the systems which brings a lot of advantages to the environment, the residents, the building and most importantly the client. It is an investment which would pay itself off over time.
Lastly, if you refer to the definition of ‘sustainable development’ from the introduction and compare this project to the definition. The are no clear indications that a development of this type would hinder the future generation of achieving their own needs, while it would assist the current generation in limiting the greenhouse gases being released into the atmosphere and reducing sewer overflows (Brundtland, 1987).


[bookmark: _Toc508291043]Bibliography
Brundtland, G. (1987). Our Common Future. [PDF]. Oslo: United Nations. [Accessed 15 Feb. 2018].
GreenSpec. (n.d.). Green Roofs: Types & Construction. [online] Available at: http://www.greenspec.co.uk/building-design/green-roofs-1/ [Accessed 8 Mar. 2018]
gsky (n.d.). gksy Versa Wall XT. [image] Available at: https://gsky.com/versa-xt/ [Accessed 8 Mar. 2018]
Knockout Roofing. (n.d.). Does UV Radiation Cause Roof Damage? [online] Available at: http://www.knockoutroofing.com/uv-radiation-roof-damage/ [Accessed 8 Mar. 2018]
London City Hall. (n.d.). Policy 5.11 Green roofs and development site environs. [online] Available at: https://www.london.gov.uk/what-we-do/planning/london-plan/current-london-plan/london-plan-chapter-five-londons-response/pol-10 [Accessed 7 Mar. 2018].
Massini, P., Harris, M., Talman, J. and Cameron, B. (2017) The UK Green Roof Market. [eBook] London: Living Roofs, p.13. Available at: https://livingroofs.org/wp-content/uploads/2017/08/AUG_FINAL_GREEN-ROOF-MARKET-REPORT.pdf [Accessed 7 Mar. 2018].
Missouri Botanical Garden (n.d.). Cornus florida. [image] Available at: http://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=c280 [Accessed 7 Mar. 2018]
Naturalresources.wales. (2018). Natural Resources Wales / Long term flood risk. [online] Available at: https://naturalresources.wales/evidence-and-data/maps/long-term-flood-risk/?lang=en [Accessed 7 Mar. 2018]
The Tasty Gardener (n.d.). Dutchman’s Pipe. [image] Available at: http://www.tastygardener.com/?s=dutchman%27s+pipe [Accessed 7 Mar. 2018]
Turner, T. (2017). A wide area green roof proposal for the City of London. [image] Available at: https://www.landscapeinstitute.org/blog/london-flood-landscape-solutions/ [Accessed 7 Mar. 2018]
UWTSD (n.d.). UWTSD Coat of Arms. [image] Available at: https://en.wikipedia.org/wiki/University_of_Wales_Trinity_Saint_David [Accessed 13 Oct. 2017].

7

image4.jpg




image5.jpg




image6.PNG
[ Flood zone 3

More Information





image1.png




image2.jpg




image3.JPG
VERSA WALL'(8f

TO THE GROUND / FREE DRAINAGE
XTFNS.





