Integrated Group Project: Team 3 – Databell Construction
ACBA6003 – Student ID  1702544, 1706870, 1803142, 1803847

Contents
Figures	2
Databell - Introduction	3
History of Site	4
Location	5
Swansea LDP 2015-2025	5
The Need	7
Constraints	10
Planning	10
Wildlife Constraints	11
Rental income:	12
Weekly rents - Domestic accommodation	12
Rents for Retail space	13
Ground Investigation	14
Geological survey	15
Ordinance sweep	15
Foundation substantiation	16
Hard/Soft Landscaping	17
Sustainable urban Drainage Systems (SuDS)	17
Technical & Non-technical specifications	19
Car parking:	19
Lift Installation	21
	22
References	23
Appendices	25




[bookmark: _Toc70241649]Figures


Figure 1: (Asphalt solution guide) Tarmac: 2015	20
Figure 2: (Green geogrid layers) Duratex.co.uk	21
Figure 3: (Permeable Pavers with drainage channel) Google images	22
Figure 4: (Lift minimum standard dimensions) Building Standards Part M	23


[bookmark: _Toc70241650]Databell - Introduction
Databell construction was formed in January 2021 to design and deliver a multipurpose building in the Innovation Quarter of SA1.  The primary use for the build is as student Halls of Residence linking to the existing campus.  The clients are University of Wales Trinity St David (UWTSD) who outlined the brief with a hand over date of Summer 2022.
Due to the current economic climate and the changes brought about by the Covid-19 worldwide pandemic, the building needs to have a degree of flexibility in terms of its use.  This will ensure capital costs are recovered via a steady income stream from rent.  First and foremost, the development is a student Halls of Residence but with flexibility of accommodation for rooms to be let as holiday accommodation outwith term time.   In order to achieve this, students renting the accommodation during term time, will be required to remove all personal belongings at the end of each term, to allow the holiday lets to take place.  With this in mind it is important that contracts drawn up for rents reflect this along with further incentives for students wishing to use this facility.
The development will have retail outlets on the ground floor along with a common area for use by students and for holiday makers to socialise, along with WC facilities and baby changing area for use by users of the retail outlets.  Careful consideration as to the type of retail outlets will be required to ensure the best experience is achieved for students and holiday makers alike.  
The building form will be simple rectangle shape with stairs at both ends with provision for a lift at one side (should this be a requirement).  The structure will be a steel frame from the ground to first floor to accommodate the retail units and ground floor open spaces.  In order to keep the area light and bright the use of structural glazing or glazed rain screen cladding along with cross laminated timber (CLT) will be used for decoration and finishes to soften the overall look.  The retail units and the accommodation will be volumetric units assembled off site and crane lifted into place.  A monopitch roof will complete the structure with a perimeter parapet.  The client can choose the type of roof to be installed either blue as a sustainable drainage solution or green to help support the biodiversity dependant on their choice of sustainability targets. 
The second and third floor will be self-contained apartments for student lets during term time and holiday let at all other times.  This will provide a total of 16 single occupancy and 6 shared or family occupancy.  It is expected that 4 retail units will be available for rent, space to the front of the retail unit could be further utilized and would be negotiated on an individual basis.
· Following an intermediate presentation to the client, both green and blue roof options are to be withdrawn, replaced by provision for rainwater collection from roof areas into a floor mounted tank at the rear of the property.
[bookmark: _Toc70241651]History of Site
[bookmark: _Hlk61978487]Swansea had a number of docks in operation that supported the Iron and coal industry in the 18th and 19th Century that were fed by a canal built to transport coal from the collieries around Ystradgynlais to the Swansea shore that provided a significant boost to the development of the maritime trade. (Swansea dock, 2020) most of the docks were to the west of the river Tawe.  Even with the sharp decline of the copper industry the port continued to prosper with coal production, exporting 2 million tonnes per annum and 250,000 tonnes of tinplate (Swansea dock, 2020).  Due to the continued export demand Swansea harbour trust knew further expansion of docks were needed.  Development of the docks to the east of the river Tawe was set to increase again.
The Prince of Wales dock appears on maps between 1880’s and 1900.  Prior to 1880’s the area was undeveloped land.  Interestingly the Prince of Wales dock was the first dock to be built with King’s Dock a later addition from undeveloped land between 1900-1920.  It is not until the 1960’s that Queens Dock, the last to be built making up the dockland area.  These three docks are referred to as the new docks after the river Tawe was re-routed.  The Prince of Wales dock construction started in 1879 with its completion in 1881.  However, maps of the area only available in 1880 and 1900.  The first dock was opened by the Prince and Princess of Wales on 18 October 1881. (Swansea museum, 2021)
[bookmark: _Toc70241652]Location
[bookmark: _Toc70241653]Swansea LDP 2015-2025
Further investment at SA1 and the Fabian Way Corridor is needed to sustain the successful regeneration of the former dock areas, whilst complementing the Central Area’s regeneration and the remaining port operations (Swansea LDP,2010-25).  Desktop studies took place prior to a physical site visit that took place on Monday 25 January 2021, weather was sunny and dry.  (Appendix 1: Photo schedule and maps of the development area)

The location of the intended project is within the Innovation Quarter located on the SA1 peninsular site reference E9. The whole of SA1 has been identified as a mixed-use development area covering all classifications (Ref. No: 2002/1000 S106 Swansea.Gov).  Large areas of land in this location are currently owned by the University, therefore future developments are also likely, either by Swansea University or University of Wales Trinity St David (UWTSD).  Recent development around the Prince of Wales dock has been a mixture of domestic dwellings for rent and sale as affordable housing including a small amount of student accommodation.  Other development has included a range of bars and restaurants that have been renovated from original dockland buildings and new builds creating an up-and-coming area of the city.  In 2015 UWTSD made an application to Swansea City Council planning (ref 2015/1584) for the provision of new premises to replace those currently in use in the Mount Pleasant area of the city.  The proposal was for the current IQ building along with extension to accommodate the CWIC centre and a separate library and teaching facility adjacent.  Along with these new buildings extensive car parking facilities were required.  A travel plan and parking strategy feasibility study took place as part of the preparatory work to establish the level of need for car parking and other modes of travel to and from the new site (Arcadis, 2018).
Classification of use for buildings currently outlined by Swansea City Council
	Use
	Classification

	Employment
	B1 & 2

	Residential
	C3

	Retail
	A1

	Commercial Leisure
	D2

	Food & Drink
	A3

	Hotel
	C1

	Education
	D1 & C3

	Parking/highway access & infrastructure
	



Application and planning permissions were also sought and granted in 2014, for a retractable bridge, at the mouth of the Prince of Wales dock where it feeds into King’s dock.  This was to take place during the re-vamping of the marina, however, the bridge was not developed due to competing priorities of Central Welsh Government, as the overall costs to redevelop the marina was in excess of £23m. Due to the competing priorities a decision was made to install a fixed bridge for pedestrians and cyclists currently closed off and only used by construction staff.    The Prince of Wales dock was formally closed to sea going vessels in 2020, ref 10995/76/ (Swansea City Council, 2020) (Appendix 2 Closure document).  
The new foot bridge will allow pedestrians to cross the mouth of the King’s dock and continue round the perimeter of the dock, providing a continuous path around all three docks towards the shore front and Swansea Bay.  As the path is still currently closed to the public a 2.3k detour is required round the dock.  The proposed Halls of Residences will have a prime location with apartments overlooking the Prince of Wales dock to the front and King’s dock to the rear.  The University of Wales Trinity St David and river Tawe are to the west of the proposed building accessed via the currently closed foot bridge.  It is understood the water area in the Prince of Wales dock could be further developed to accommodate leisure and water sports, with a range of activities available throughout the year.  This will enhance the popularity of the area in terms of versatile accommodation provision through the whole year, that can be utilised for students during term time and holiday makers at all other times of the year, ensuring a steady income stream.  Development of leisure activities within walking distance of the identified Central City Area the location is key and would bring increased foot fall to the east side of the river Tawe, benefiting bars, restaurants & cafes.  In addition to this the site could be enhanced with an extension to the existing bike hire offered around the city by Santander bikes with pick up and drop of locations easy to access and ride due to the topography along the coast being flat.
[bookmark: _Toc70241654]The Need
Purpose built student accommodation has been a lucrative growing business for some years that provides a steady income stream to the providers.  Private investors both UK based and International are partnering with Universities to fund the constant supply of student accommodation to meet demand.  According to Cushman & Wakefield in a study conducted in 2018 they stated that 77% of student beds were provided by private providers and that the market is dominated by a small number of companies, with the top five owning 24% of the overall student rental market.  Rents are typically kept high accounting for as much as 70% of the maximum maintenance student loan. As governments finance the maintenance loans paid to students, directly from taxpayers contributions this creates some contentious debate about the level of returns investors are receiving off the back of students that carry thousands of pounds in debt on completion of their studies. (The Conversation, 2020).
Demand for student accommodation has increased dramatically since the UK removed limits on numbers of students studying in the UK (Osborne 2013).  This, together with a 6% year on year increase especially those students studying from overseas has resulted in the increased demand (Knight Frank 2019).  86,000 overseas students enrolled in UK universities in 2017/18 as undergraduates, most of which require purpose-built student accommodation (housinghand, 2020).  However, considering the 2020/2022 Corona virus pandemic, it is likely purpose-built student accommodation could feel the negative effects of hugely reduced overseas students and, supply will far outstrip demand potentially leaving many buildings redundant and huge financial deficits could be experienced by Universities and private investors alike.
Student accommodation, however, is not equal across the board.  Universities that provide student accommodation do so after entering into an agreement with the student.  The agreement has specific codes of practice attached that have a level of responsibility to the student’s welfare whilst studying, the same cannot be said for the private landlord, often operating a ‘home of multiple occupancy’ (HMO).
“The Housing Act 2004 introduced licensing for houses of multiple occupations in England and Wales. Higher education institutions are exempted from licensing providing they sign up to a code of practice that has been approved by the Department for Communities and Local Government (DCLG)”. 
A further three codes of practice were passed in parliament in 2006, to help support the student during study, one of which requires all Universities with student accommodation to feature on a register of establishments and adhere to specific codes of practice (Appendix 3: University Codes of Practice).
[bookmark: _Hlk61022833]Private providers however are required by law to register a HMO as a landlord with the Local Council, this does not however mean they are required to have a code of practice, as the Universities have, nor any responsilbity for the students welfare.  HMO’s are normally a ‘house share’ of more than 3 people from separate households who share common facilities for example: Kitchen & bathroom but their own bedroom.  Licences are issued for a 5 year period.  There is no responsibility between the University and private landlords to ensure safety and wellbing of the students is a consideration whilst renting from a private landlord (Turner, 2019) (IFF Research, 2019).
Making sure that all student accommodation provision is a safe and healthy environment is challenging, especially in terms of mental health.  Personal space often extremely limited coupled with a lack of communal areas for students to socialise. Common areas are often nowhere big enough to accommodate the numbers of students living in Halls.  The more space provided the greater capital outlay is required reducing profits. Ensuring that newly designed and built student accommodation meets the minimum criteria of approximately 37m2 (national housing minimum standard) is rarely met, with the general size of halls of residence accommodation around 15m2 can have a detrimental impact on mental health, when long hours spent studying in such a small cramped areas with little or no other social interaction.  (Turner, 2019) (IFF Research, 2019).
Some developers of specific student build accommodation appear to have over estimated demand for higher specification properties in various locations within the UK.  Cardiff is one example of this where it is reported that since 2016, 4,000 student beds have been built that has simply out stripped demand.  This has resulted in one new build being turned into a hotel with many other beds vacant (Feeney, 2019) (Cushman & Wakefield) BBC radio 4 You&Yours
Higher education makes an important contribution to the local economy, Swansea is no exception to this, with approximately 16,500 full time students, many of which live in Houses of Multiple occupancy HMO’s.  Many of these houses were former family homes that command a much higher return for the landlord if single rooms are rented, than would be if rented as a family home.  Typically a 3 bedroom house could be rented as 5 separate rooms (original living room and dining room additional bedrooms)  each paying in excess of £100 per week.  A return of approximately £2,000 per four weeks rather than £800 for a family let.  These houses are and have been in high demand for many years due to a national shortage of affordable housing. As student accommodation has increased in its demand, landlords and businesses have preferred the higher return, effectively removing these properties from the market and changing them into single rooms for rent. 
As a consequence of this areas adjacent to Swansea city centre have a much higher concentration of HMO’s creating significant community cohesion issues. (Swansea SPG, HMO’s Dec 2019 pg 44).  Areas once soley providing good quality family housing has given way to areas being over run with HMO’s and students.  Lack of maintenance by landlords and lack of care by students has seen these once sought after areas deminish in popularity becoming quite undesirable.
Increasing the University student accommodation provision within the city will help redress the balance, reduce the number of family accommodation currently used within the private sector as HMO’s, which in areas adjacent to the city can return to a more community family orientated environment.   The new locations of purpose built  student accommodation at the heart of the city will provide the maximum social impact students so often expect when they attend University, with all amenities within walking distance.  Swansea City Council can then re-dress community balance within the surrounding suburban areas, whilst looking inwards at the numbers of HMO’s currently allowed to operate within th city and surrounding areas.  
However, following a lengthy period of unrest and change due to the Covid-19 world pendemic, it is not certain if things will ever return to how they once were, especially in terms of study.  It is not known if businesses will opt to have large numbers of staff remain working from home, rather than return to an office environment with high over heads and running costs.  Or in deed if Univeresity learning will return to its full classroom environment when so many courses have been delivered via a distance learing module sucessfully for two year period.  What  happens to all the current office accommodation and student accommodation if the demand simply is no longer there?  Will there be a bigger glut of disused buildings in the city, looking for an alternative use.  It is therefore extremely important that this project is versitile in its approach and offers much more than simply student accommodation, but in stead offers additional uses for the building that can generate an income from rental, retail and leisure all year round.  As the location of this project is adjacent to the Prince of Wales dock & Swansea seafront, leisure facilities should be capitalised to their maximum potential. (Swansea LDP, 2010-25)
[bookmark: _Toc70241655]Constraints
Site access for all construction work will be via Fabian Way and Langdon Road, onto the unnamed road that extends halfway along the area identified, south of the dock.  The road extends to the intended site but will require some additional attention for larger vehicles to manoeuvre safely entering and exiting from site, discussed further in site plan.  Although Fabian way can become congested at peak travelling times, during the current pandemic traffic is much lighter.  Should things return to a more normal traffic pattern further consultation by all relevant parties can be discussed on more appropriate times of travel and transportation for heavy plant or vehicles. Further constraints regarding the construction site are discussed in site set up plan and Health and Safety materials.
As the construction of the hall of residence is to be predominantly steel frame with volumetric units infilled and finished with cladding, most will be manufactured off site and transported and assembled on site.  This will reduce the number of site operatives on site once the foundations and ground slab have been completed.  However, the transportation to site needs careful planning and consideration given to existing properties and businesses in the area.
[bookmark: _Toc70241656]Planning
Of the 208 planning application constraints listed on the Swansea City Council planning portal, none were available to view.  On closer inspection of the planning portal, one building was identified as a potential constraint, however the author could not locate this building on any of the site maps available.  It is known that the dock land area historically accommodated heavy industry and sheds, therefore the made-up ground likely has some form of contamination.  Further investigation is required as to the level of the contamination and what remediation works would be required.  Although outlined within the planning portal literature completed by Swansea City Council no further information could be found via their Environmental Health department as suggested in the planning portal text (SCC, planning portal, 2021).
Further constraints involving the wider aspects of planning are discussed within the Environmental Impact Assessment in relation to the wider social aspects and development location, aesthetics of the building within the Innovation Quarter of SA1, and against the wider environment agenda and vision Swansea City Council in achieving their desired cityscape.
[bookmark: _Toc70241657]Wildlife Constraints
A Habitat Regulations Assessment (HRA) will be required to fully assess the potential impact of the development on the site as it has the potential to be within the listed European Sites. Crymlyn Bog:  An Important refuge for the bittern, water rail, sedge and reed warblers, bearded tit and grey heron, is suggested might be affected by the build due to its close proximity.  Following further investigation of the exact site of the Crymlyn Bog, it is unlikely the intended project will affect any of the habitat due to it being approximately 2.5 miles away in Bon-y-maen. 
Crymlyn Burrows: Nature reserve sits approximately 2 miles east of the intended site.  The area has remained undeveloped and is designated a biological Site of Special Scientific Interest (SSSI).  The reserve is one of the last remaining sites in Swansea that has remained unmodified by industrial development.  The area contains sand dunes, a salt marsh and carr woodland and is also home to a rare orchid. Swansea Bay Campus sits immediately adjacent to the reserve with little impact on any part of the site.  Both areas are discussed further within the Environmental Impact Assessment and Sustainable urban Drainage Systems.

[bookmark: _Toc70241658]Rental income:
For the proposed project a sustained rental income must be achieved throughout the year to ensure the project is viable.  The building has a number of constraints in terms of the pattern of rental income to be achieved during different periods throughout the year.  Predominantly the accommodation will serve as student accommodation as a hall of residence, therefore during term time the self-catering accommodation will be solely used by students.  At all other times of the year including the festive periods of Easter and Christmas and New Year the accommodation will be used by the wider public as holiday accommodation.  In order to achieve this student renting during term time will be required to remove all possessions during none-term periods to allow for alternative rental.  Additional storage will be available for personal items during the non-term time rental periods with every effort being made to leave the accommodation at agreed dates.
Should a student wish to remain within their accommodation during holiday (non-term) time arrangements should be made with the University.  Remaining on campus may involve additional costs.
Retail units within the development will be charged on an individual basis throughout the year dependant on the m2 agreed price structure.
Retail Units X 4/6
1 bed self-catering apartment for 1 person (student) or a couple (holiday let)
2 bed self-catering apartment for 2 persons (Student) or a family of 4 (holiday let)
The development will contain a mixture of unit sizes 8 double units to accommodate up to 4 people for holiday lets and 2 students wishing to share to lower the rental cost. And 16 single units for single student occupancy or a couple for a holiday let.
[bookmark: _Toc70241659]Weekly rents - Domestic accommodation
	Accommodation type
	Student Rental
	Weeks
	Holiday Let
	Weeks
	Total

	1 Bed single or couple
	£130
	38
	
	
	£4,940

	16 units in total
	
	
	
	
	£70,040

	1 Bed single or couple
	
	
	£430
	13
	£5,590

	16 units in total
	
	
	
	
	£89,440

	Total Income 100% Occupancy
	
	
	
	
	£159,480

	2 Bed sharing or family
	£110 x 2
	38
	
	
	£8,360

	6 Units in total
	
	
	
	
	£66,880

	
	
	
	£675
	13
	£8,775

	6 Units in total
	
	
	
	
	£52,650

	Total Income 100% Occupancy
	
	
	
	
	£119,530

	Overall total 100% 12 units
	
	
	
	
	£279,010


· Based on full occupancy
· 75% Occupancy £209,257
· 50% Occupancy £139,505
[bookmark: _Toc70241660]Rents for Retail space
	Retail unit 1-4
(per m2) = 10.76sq ft
	Common area (per m2) = 10.76 sq ft 
	Monthly 
	Annually 

	24.5m2 = 264
	
	£1,056
	£12,672

	49m2 = 527
	
	£2,108
	£25,296


· Discounts could be applied for length of rental term and payment methods
· Unit sizes are flexible and can accommodate a range of needs: minimum area (24.5m2) maximum (49m2)
· Retail rental space continues to use imperial measurements therefore a conversion has been added above.  
· Common area retail rental would only be offered to accommodate café and coffee shop for some additional seating.  At end of trading all seating and tables must be stored within the retail unit to ensure all common areas at shop fronts are clear.
· Income from the retail units is unknown due to the detail and combination of lettable space and any discounts given by way of incentives.  Potentially, rental income for the retail outlets would be between £75,888 - £151,776 per annum. 
· All accommodation is fully furnished and flexible for both rental markets.  Within the development are 4/6 retail units that can accommodate a range of shops, for example:  A small mini-market; café; coffee shop & Hairdressers/beauty salon, all of which can service domestic accommodation and public footfall.
There is a lockable enclosed store for any bikes or outdoor equipment used by students or holiday let with a small charge applied. A small reception desk could be situated in the main reception area of the development, operational during normal working hours with an interactive IT screen for times staff are unavailable.  A range of vending machines are also available within the reception area for use when retail units are closed.  Also on site is bike hire via Santander bikes that can be uplifted and returned to a number of sites throughout the city, via a downloaded the app.
Student common area will be set up on the ground floor adjacent to the shops, the area will have easy lounge seating, vending machines and provision for table tennis or pool.  The area will also be accessible to those accessing the accommodation as holiday lets.
[bookmark: _Toc70241661]Ground Investigation
“Development proposals on land where there is a risk from actual or potential contamination or landfill gas will not be permitted unless it can be demonstrated that measures can be taken to satisfactorily overcome any significant risk to life, human health, property, controlled waters, or the natural and historic environment” (Swansea LDP 2.12.39).

From the Geological maps there has been two exploratory bore pile samples on the exact site intended to accommodate the building, neither of the sample piles were very deep, one at 10m and one at 30m.  For the purpose of this project a simple raft foundation will be used as the build is to be in the form of timber volumetric units manufactured off site and craned into a steel frame and finished with cladding.
Planning applications on sites that the Council has reason to believe are contaminated must be accompanied by a site investigation report containing a risk assessment and proposed remedial measures.  Consideration of the acceptability of remedial measures will include the impact they have on controlled waters and the natural and historic environment. Ground investigation has previously been carried out via two bore hole tests, one to a 10m depth and one to 30m depth.  Further bore hole samples from the surrounding area have been scrutinised and the findings show the same strata and land make up around the dock area. (BGS, 2021) (Appendix 4: Bore hole data).  

All ground investigations will be in accordance with BS8576:2013 in terms of any ground gases and BS10175 in relation to contaminated land including the presence of Radon.
Information sought from the British Geological Survey and Digimaps confirm that the land around the dock and construction site is made up land to a depth of approximately 2m.
[bookmark: _Toc70241662]Geological survey  
Due to the close proximity of the shoreline and the influence of tidal waters it would be prudent to bore a test pile that can be left in situ for a 12-month period in close proximity to the intended foundation site.  This would give a clear picture as to the tidal behaviour over all seasons that would provide invaluable data on rising sea levels and potential flood risk.   All test piles will be carried out in accordance with BS5930:2015 and the piezometer left in situ for a period of 12 months.
[bookmark: _Toc70241663]Ordinance sweep 
A full ordinance sweep should be done due to the location of the intended site for unexploded devices from WW2.  The dock area was known to be a targeted area during the war and could well have unexploded devices within the excavated materials.
As there is no plan to create any kind of basement beneath the proposed development no further ground investigation work need be carried out to satisfy that criterion.  Although attention should be given to the materials to be used for the end bearing piles due to the corrosion caused by sea water.  Timber piles can be used in coastal areas such as seen in Venice where all buildings are built on timber piles, however, often concrete or coated steel is used for coastal piles.
[bookmark: _Toc70241664]Foundation substantiation
From existing data supplied from other test bore holes the geological strata are similar throughout the whole dock area.  It would be recommended that a displacement/friction pile be used or alternatively an end bearing pile be used.  The top two meters is made up ground with layers of sand, course gravel and sandy silt to a depth of approximately 10m.  As the superstructure is to be steel framed with timber volumetric units infilled the building will be much lighter than that of a traditional concrete structure, placing less over all weight on the foundation piles.  Foundation piles can be arranged in a standard grid pattern with weight distribution equal. 
Due to the close proximity to the coast and tidal patterns, additional pressure will be put on the foundation piles used for the proposed build.  With tidal currents, waves, storm surges and wind, it is important that all factors in relation to adverse weather patterns and how they act on a structure are considered.  As the land is coastal a thorough investigation of ground water maps may be prudent to ensure the most appropriate materials, methods and lifespan are achieved for the pile foundations.  As can be seen on the map of the proposed site in 1879, large areas of the dock had oyster beds with a large proportion of soil within the Fabian Bay area.
Climate change and global warming should be a significant consideration of the site investigations along with the overall build, materials chosen, and their capacity to deal with extremes weather patterns.  According to statistics provided by Intergovernmental Panel on Climate Change (IPCC), the polar ice caps in Greenland and Antarctica are melting at a rate six times faster than in the previous 30 years, with 2019 recording a record-breaking year (envirotech, 2022).  As the latest research indicated, as a result of this sea levels could increase as much as 70cm by the end of the century, affecting 400billion people.  In an article produced by the Guardian newspaper using the IPCC research it was highlighted that:
“Climate report says intense storms and loss of marine life are already inevitable” (Carrington, 2019)
Also, within the same article it suggests that extreme sea level events formerly once in a hundred years could be experienced as frequently as yearly, affecting millions of coastal homes (Carrington, 2019).  With this in mind not only should the investigations be as thorough as possible but the material choice for the build along with hard and soft landscaping should be a significant consideration.
[bookmark: _Toc70241665]Hard/Soft Landscaping
[bookmark: _Toc70241666]Sustainable urban Drainage Systems (SuDS) 
SuDS should be a prime focus for the clients determining how their project will effectively deal with increasing levels of water generally.  Rainwater along with rising tide levels is becoming a major concern across all levels of construction especially costal development.  How buildings continue to effectively deal with increased levels of water is extremely important.  Looking ahead and future proofing the development, early consideration should be given to how sustainable the draining system is and how its performance can be enhanced by early adoption of well-designed drainage and its ability to deal with surface water runoff.
“The Flood and Water Management Act 2010 (Schedule 3), which comes into effect in Wales on 7 January 2019, requires new developments to include Sustainable Drainage Systems (SuDS) features that comply with national standards”. (SuDS, Welsh Gov, 2018)

The standards set out, all new development and new builds whether one domestic dwelling or where construction covers 100m2 in either urban or rural settings.

The most effective SuDS systems use a series of different types of drainage designed to operate as close to the source of runoff as practicable. These often include areas of vegetative units that encourage biodiversity, demonstrating their resilience of ecosystems duty as per (section 6 duty) under the Environment (Wales) Act 2016.  

Additional benefits of SuDS can be experienced in a number of ways that comply with the Well-being of Future Generations (Wales) Act 2015 and Planning (Wales) Act 2015 are:
· social, economic and environmental value by improving the quality of
urban design, adding enhanced amenity space and providing habitats and
wildlife corridors.
· contribution to health and wellbeing through access to green space, reduced.
urban temperatures, improved air quality and noise buffering.
·  help strengthen communities, providing a focus for environmental education
and public engagement in environmental protection close to home.
·  help improve the adaptability of the drainage system to development
pressures; and
· support development resilience to climate change, reducing the risk of
localised surface water flooding, mitigating pollution that may arise from
surface water runoff and helping to safeguard water supplies. (SuDS, 2019).

Databell Construction are confident that the development could achieve a mixture of the current standards in relation to surface water run off destination within budget constraints by achieving the following priorities:

Priority Level 1: Surface water runoff is collected for use: Rainwater collection tanks toward the rear of the building adjacent to the ground floor public WC facilities, for use by occupants renting retail units as necessary, watering indoor plants and cleaning some common areas and external fixtures and fittings.
Priority Level 2: Surface water runoff is infiltrated to ground: Installing permeable surfaces, for example permeable tarmacadam for parking areas, geogrids to be used around the wider planted areas with ground cover vegetation or decorative chips which would be in keeping with the surrounding area.  Hardstanding at entrance and pedestrian walkways close to the building perimeter should be limited and the use of permeable pavers installed, to allow ease of access for pedestrian but allow quick drainage.  Additional planted areas should be in raised beds, with the choice of foliage carefully considered for their root growth.
Priority Level 3: Surface water runoff is discharged to a surface water body:  Directly into the Prince of Wales dock to the north and King’s Dock to the south.  As the development will be surrounded by permeable surfaces the surface water will drain naturally into the dock area north and south.

In order to achieve the specified run off rates all calculations should follow the principles outlined in the guidance supplied by SuDS statutory guidance, 2019 normally based on a 1:100-year 6-hour rainfall with a discharge rate of 2l/s/ha (2 litres per second, per hectare) or the average annual peak flow rate (i.e., the mean annual flood, QBAR), whichever is the greater.

[bookmark: _Toc70241667]Technical & Non-technical specifications
The use of multiple permeable surface areas around the development site will help control the surface water run off in a sustained controlled way.  As the development is costal, a greater consideration has been placed on ensuring rainwater surface run off is a priority that conforms with SuDS, whilst maintaining as much local bio-diversity as possible. Databell Construction would engage an engineering firm to undertake all drainage design systems required to compliment the design and comply with the current standards.
[bookmark: _Toc70241668]Car parking:
Using a system of permeable asphalt will ensure the large area required for parking allows fast and effective drainage from the site.  Asphalt roads and hardstanding is 100% recyclable by re-using aggregates and, in the manufacturing of new asphalt, the system can be re-used making it a valuable sustainable system, that also complies with ISO standard 14001.
[image: ]
[bookmark: _Toc68271498]Figure 1: (Asphalt solution guide) Tarmac: 2015
The full infiltration system would be recommended as the best green option for the car parking area.  It is well suited to the ground type - approximately 2m of made-up ground and sub soil strata is mainly sand, silt and course sand to a depth of approximately 10m.  There are both benefits and drawbacks of the system and ultimately the client needs to consider both aspects and what can be achieved within budget that is sustainable and future proof.
Benefits:
· The system complies with SuDS, achieving priority level 2, and The Flood and Water Management Act 2010 (Schedule 3), which comes into effect in Wales on 7 January 2019.
· Surface water drains into the sub-soil naturally without the need for drainage into a sewer system.
· No runoff and less standing water.
· Asphalt heats up quickly yet the porous asphalt, due to its permeability, tending to trap less heat.
· Life expectancy is 25-30 years.
Drawbacks:
· The system is more expensive to install than traditional asphalt tarmacadam.
· Spot repairs are more expensive as specialist contractors need to be used to reinstate same surface.
· Not suitable for all soil types, especially heavy clay
· Not as strong as traditional tarmacadam surfaces so in areas of heavy traffic loads, life span might be compromised.
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[bookmark: _Toc68271499]Figure 2: (Green geogrid layers) Duratex.co.uk
Geogrids are a green alternative to traditional hardstanding, promoting the local biodiversity of the area if planted up, however, for this particular development the recommended use would be a far harder-wearing surface for sustainability and ease of maintenance, if geogrids were filled with decorative chips to match the pavers used around the entrance to the building which would tie all aesthetics together.
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[bookmark: _Toc68271500]Figure 3: (Permeable Pavers with drainage channel) Google images
 Permeable pavers have an additional negative point that the underdrainage channel can become silted or blocked which requires maintenance, normally on an annual basis, to jet wash the drainage channels, the cost of which being factored in as part of a cyclical plan.
[bookmark: _Toc70241669]Lift Installation
Databell Construction recommend single person lift be installed at the development. This would ensure inequality is minimised under the Equalities Act, 2010.  The lift will provide access to the two upper floors of the building accommodation for both students and holiday makers.  The schematics and specification below are the minimum dimensions as set out in the Building Regulations, 2010 section 9-part M. The lift could be positioned within a fire protected area, either within the stairwell or adjacent to the stairwell on the gable end of the building.  In order to achieve this, the Fire Safety Engineering (FSE) BS 7974:2019, additional design support will be requested by Databell Construction of a suitability qualified designer/engineer with experience of designing emergency exit systems, electronic and hard copies of the operational documents will be held on site and with the local emergency services.
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[bookmark: _Toc68271501]Figure 4: (Lift minimum standard dimensions) Building Standards Part M 
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PERMEABLE ASPHALT SYSTEMS

There are three core systems for the implementation of permeable paving
systems, whose suitability is dependent on site conditions.

SYSTEM A

The preferable solution for drainage
systems, as it enables the surface water to
be dealt with on site. The system allows all
water entering the pavement to infiltrate
through the constructed layers into the
existing underlying ground.




