One planet living :the new garden village
Feasibility Study : June 2009

Prepared by Design Research Unit Wales & Centre for Research in the Built Fnvironment,
Weish School of Architecture
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1.0 practice profile

Design Research Unif Wales

The Centre for Research in the Built Environment is
recognised as a Centre for Excellence by the Welsh
Development Agency {(CETIC) and has particular expertise
in sustainable design and construction from city scale to
materials and components.

The Design Research Unit Wales was set up in 1997 to
concentrate on architectural, urban design and landscape
projects from the position of research. The Unit undertakes
projects, often in collaboration with other spedialists, that
provide the opportunity for the development of design
studies based on research or as research in their own right.

The common goal in the work of the Design Research Unit
Wales to date has been to found the activities of the Design
Studio on a sound research-based approach. As such,
projects are shaped through rigorous and critical analysis of
all parameters shaping the conceptualisation, development
and solution of the project.

The design and research projects are pursued through
collective and collaborative endeavour underpinned by the
considerable resources of the Centre for Research in the
Built Envirenment, The Welsh School of Architecture and
Cardiff University.

Resources

DRU-w validates and tests designs through the use of the
School’s environmental laboratory where daylight design,
solar and wind studies are conducted using physical models.
As well as the use of the environmental laboratory another
key resource is the Architecture Library of the Welsh
School of Architecture. This is the most comprehensive
architectural and planning library in the Prindpality and
contains historical and theoretical texts on architecture,
urbanism and landscape, plus an extensive collection of
monographs on national and international practice.
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2.0 introduction

2.1 The proposal

The following feasibility study outlines a proposal for a sustainable mixed use development of housing and an elderly care
home on the site of Greenhill School, Rhiwbina. The propesal aims to develop a One Planet Living community of affordable
and private houses aiming for Code for Sustainable Homes level 5,

2.2  SBources
This document has been prepared with particular reference to the following sources:

- Welsh Assembly Government, ‘Technical Advice Note 12: Design’

- Welsh Assembly Government, 'Interim Planning Policy Statement: Planning for Sustainable Buildings’
- POSW, A Model Design Guide for Wales: Residential Design’

- BRE, 'The Code for Sustainable Homes'

- Llewelyn Davies, ‘The Urban Design Compendium’

- Urban Task Force, *Towards an Urban Rennaissance’

Wwsa Design Ressarch Unit Wales




3.1 Context

The site is focated at Greenhill School in Rhiwbina, close to
both the garden village and the village centre. The site is
located on a rise overlooking the garden village and with
views beyond over the dity to the bay.

To the south of the site is Rhiwbina Garden Viilage, The village
was developed in 1913 and demonstrated the principles of
the pioneers of garden city design. Its distinct character and
simple planning should be drawn on as precedent in the
develepment of the site at Greenhill School.

The site is easily accessible by both car and public
transport and is within 5 minutes of the M4 moteorway and
approximately 6 miles from the centre of Cardiff,

There are currently severe traffic problems at peak times
in Rhiwbina, and the site is off an accident blackspot.
Restricting the traffic generated through the development
of the site should be encouraged to prevent exacerbating
the existing traffic problem.
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2.2 Aspirations

The aims and cbjectives and design brief for developing and
building hornes on Greenhill School are set out below. The
following themes have guided this process:

» To make best use of the site to develop a strong
sense of place and community spirit to develop long
term community benefits;

¢ To demonstrate a commitment to sustainability
and particularly make full use of passive sustainabile
strategies, aiming to achieve BRE Codefor Sustainable
Homes level 5;

¢ To develop a contemporary reinterpretation of
the Rhiwbina Garden Village on a site with close
connections to the village,

2.4 Aims and objectives:

The scheme aims to achieve:

* BRE Code for Sustainable Homes Level 5

« Development Quality Requirements for all affordable
housing elements

» Secured by Design standards

+ |ifetime Homes standards

2.5 Schedule of Accommodation:

24 no. affordable for rent
54 no. affordable for sale
60 bed assisted living
community hall

Electric car pool

Energy centyre
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3.2  Site analysis

The site is located on a rise above Rhiwbina Garden Village.
The site is land locked, with a narrow access road to the
existing school on the north eastern flank of the site. The
boundary of the site along the north west is formed by mature
landscaping bounding the golf course. There is potential to
integrate this landscape as part of the development of the
site. To the north-east, south-east and south-west, the site
fronts the back gardens of semi-detached houses,

The site offers views to the south across the city to the
bay, and is oriented to offer the potential for passive solar
design.

3.3 Site Condition

At the centre of the site is Greenhill School. The decision
to retain the school is as yet unconfirmed, and as such a
masterplan with the school relocated has been developed
at this stage.
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3.2 Site access

Access is from Rhiwbina Hill at the north east corner of
the site. An existing lane, Heol Brynglas, serves Greenhill
school. [t is proposed that an new access road to the site
is constructed through 155 & 159 Hecl-y-Deri with a traffic
istand constructed at the meeting of Heol-y-Deri, Rhiwhina
Hill and Wenallt Road.
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Gt
builds on the legacy of the garden village to provide
quality housing. It provides the opportunity to reinforce
the urban grain and create a high quality sustainable
environment for inhabitants.

The site is prominent within the Rhiwbina area and

4.2 Rhiwbina garden village was designed withemphasis
on green space, to which houses formed the backdrop.
This legacy is reinforced through the maximisation of green
space within the site,

4.3  Buildings are located on the edges of the green
ribbon, where courtyards and terraces create a strong
sense of enclosure, Roof pitches are oriented to allow
renewable energy sources to be used,

4.4 House types are derived from the simple but
elegant economical house types designed by Parker and
Unwin in the garden village tradition. The principles of these
houses have been adapted to meet current housing needs
and the requirements of the site.

4.5 The materials used reference both the surrounding
houses and the traditions of terraced housing to derive a
contemporary vernacular palette of materials.

4.6 The development aims to create a model for
sustainable housing design, aiming for level 5 of the
Code for Sustainable Homes through both passive and active
measures, The design of the development will consider
achieving zero energy, minimising waste, sustainable
transport, local and sustainable food, sustainable water,
and sustainable construction.
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The scheme aims to create & development with a strong
sense of cormmunity and place. The development is seen as
an extension of the garden village northwards and should
learn from the principles of the garden village to create a
vibrant place for people o live,

The scheme clearly defines a hierarchy of public, semi-public
and private spaces for the use of the inhabitants. While these
spaces are not car free, it is hoped that car share and the
provision of electric cars will reduce demand. A combination
of both hard and soft landscaping can be used to limit the
impact of the car on the development,

Buildings provide a backdrop to the central green strip,
providing a strong sense of enclosure. To the north, courtyard
housing provides a distinct edge to the space, while to the
south terraces run away form the strip, ending in community
gllotments. At the western edge of the site, larger detached
courtyard houses overlock the golf course.

Shared facilities are located at the north east of the site.
These facilities include car share hub, community hall and
the elderly care home,

Wsa Design Ressarcn Unit Wales

fi

N
<



6.0 site layout

8.1 Principles

Mews and court

The development is characterised by two medels of housing,
the mews and the court. Terraces in mews dominate the
south of the site, taking advantage of orientation for passive
design and views over the city. The north of the site is
characterised by courtyards, two for housing and one for
elderly care and communal facilities.

Routes

Access o the site is from the east. A road runs east-west
across the site, with lanes leading out from this spine.
Currently car access to houses is limited in order to maximise
green space, although there is potentfal for car access along
fanes. Parking space is minimised, and replaced by electric
car points around the site.

tandscape

In the light of the garden city, landscape is integral to the
success ofthe scheme. Hard and soft landscape are combined
acress the site, while mature planting is maintained. Lanes
are tree lined, while courtyards feature a variety of hard and
soft landscape. Allotment gardens create a sense of self-
sufficiency and soften the southern edge of the site.

cormmunity piazza

green heart

..

/
mews and court M

green heart

routes and landscape

buildings in landscape
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Schedule of accommodation

24 no. Affordable for rent
54 no. Affordable for sale
60 bed Assisted Living

Energy centre & car pool

Proposed layout

The site layout consists of three courtyards, two housing
and one assisted living, and five mews of housing. To the
south east of the site is affordable housing for rent in mews
terraces, entered from the north of each plot, with gardens
and living spaces to the south. Along the eastern boundary
of the site are allotment plots to encourage sustainable food
production, Houses face south for passive design and to
take advantage of views off the site.

Centrally placed is the assisted living complex, with two wings
of assisted living flats and a wing of communal facilities. The
south west of the site contains two courtyards of housing,
one with a hard landscaped court and the second with a soft
tandscaped heart. These affordable for sale courtyards wrap
the existing trees which are maintained as a mature copse.
A final terrace lines the northwestern edge of the site,
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7.0 house types

7.2 House type and form
“Key objectives should include ensuring that
developments respond to their local context and
create or reinforce local distinctiveness,”

PPS1 (sustainabie development)

The design of the houses will draw on the house types
found in the tradition of the garden village and aims to
derive a contemporary interpretation of the arts and crafis
vernacular.

Characteristic housing forms found in the garden suburb are
the terrace and the courtyard. The architect Baillie Scott,
who was respensible for housing designs in Hampstead,
developed a pattern book of house types of all sizes. These
all epitomised his search for ‘space and beauty, and are
designed as ‘a comiortable setting for everyday fife.’

Examples fro Baillie Scott's work shown here include
courtyard and terraced styles of house,

Baillie Scott: terraced housing, Hampstead Garden Suburb
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7.2 A typical house plan

The majority of the dwellings shown on the masterplan are
narrow aspect terraced houses, which could be similar to
the plans shown here. These are simple and economical
houses in the garden suburb tradition. Claddings and
finishes will respond to the surrcunding context and the
village tradition.

Living spaces are positioned to the south of the house to
take best advantage of sunlight and views. Entry is into the
northern facade, which contains service spaces, such as
cloakrocm and kitchen, with small openings overlooking the
mews. The sirmple design enables the use of prefabrication
for some or all of the house. The houses meet WAG
Development Quality Requirements and Lifetime Homes,

5400

3B5P House: Ground floor

e 2400,

First floor
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8.0 house type precedent

8.1 The Garden City

The idea of the garden city emerged from Ebeneezer
Howard's ‘Tomorrow: A Peaceful Path fo Urban Reform’
(1898) and ‘Garden cities for tomorrow’{1905). These
suggested the creation of a series of new towns which
offered the combination of urban life with self-sufficient
serni-rural living conditions. He preposed a ring of garden
cities around each metropolis, connected to the centre by
radial railways. The first town planned on this model was
Letchworth, started in 1904 by Parker and Unwin, and is
characterised by irregular Arts and Crafts style houses along
tree lined avenues.

B.2 The garden suburb

The thecry of the city influenced the development of garden
suburbs around several major cities. The first built along
the lines of the garden city was Hampstead Garden Suburb
developed in 1905 by Parker and Unwin, developed at 12
houses per acre. Although similar in layout and architecture
to the garden city, the suburb lacked the urban amenities
of the garden city. The suburb is tightly knit but remains
leafy, and control of development and styie has maintained
a strong sense of characten.

Wwsa Design Reszsarch Unit Wates
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8.3 Rhiwbinza Garden Village

Although only part of the proposed garden village was built,
the fragment is recognised as one of the best examples of a
garden viliage in Wales. The village has a strong connection
to the philosophy of the garden city and shares many of its
features. The majority of houses are Grade II listed, and
the village is a conservation area. It is characterised by the
following features:

The landscape and buildings within

The philoscphy of the garden village was to ceate a
comforiable environment for fiving. Typically, all houses have
gardens and are set amongst trees, with areas of communai
outdoor space at the heart of the developments, Rhiwbina
is no exception to this, and is characterised by grass verges,
mature trees and hedges, and green squares.

Simplicity of form and detail

The architecture of the garden village is characterised by
simply planned and elevated houses in the ‘garden village
siyle.” A limited number of house types with a co~ordinated
paletie of materials are combined in semidetached houses
and short terraces.
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8.4 SPAN Housing

Eric Lyons 1960°s Span housing had a similar aim to
Howard’s Garden City and Suburbs. The developments
aimed to create contemporary housing around green spaces
that act as the focus of the site. Standardised houses were
arranged in terraces to create irregular central green courts.
Two examples here show a court arrangement and a comer
arrangement,

Although the architectural character of these developments
are not suited to Rhiwbina, they show the principles of the
integration of the house and nature, with green space as
the focus, an aspiration that has influenced the design of
the master plan,

8,5 BedZed

The multi-award winning Beddington Zero Energy
Development, or BedZED, is one of the most coherent
examples of sustainable living in the UK,

BedZED was designed by Bill Dunster Architects for the
Peabody Trust. The development has integrated passive and
active sustainable design features, and has a car dub run in
partnership with City Car Club. The density of the scheme
has been maximised while maintaining gresn space
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5.0 sustainabitity

5.1 Introduction

“Development proposals should mitigate the causes
of climate change by minimising carbon and other
greenhouse gas emissions, associated with their
design, construction, use and eventual demolition.
The overall aspiration is to secure zero carbon
buildings while continuing to promote a range of low
and zero carbon technologies as a means to achieve
this”

(Ministerial Interim PPS 01/2009: Planning for Sustainable
Buildings”

Creating a sustainable environment that ensures a high
quality of life for inhabitants is central to the scheme, The
principles of *One Planet Living” will be applied to reduce the
ecological footprint of the development.

8.2 BRE Code for Sustainable Homes

The development will be assessed using the BRE Code
for Sustainable Homes and aims to achieve Code Level 5
through the measures listed below:

9.3 Zero energy

The censtruction and running of buildings is responsible for
50% of the energy used in the UK (CDPM). There is a clear
need to reduce domestic emissions in new development,
and to reach Code level 5 developments need to be ‘zero
carbon.

At Greenhill Schocel, passive design measures will be the
starting point for the design of all dwellings on the site. The
proposed strategy is to reduce energy demand as much
as possible, then to meet this demand using renewable

solar hot water/
photoveltaics \

Natural SR V\
ventifation |

biomass
community
heating

biomass deliveries
to site
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sources. The principle of

south’ will

wrapping up warm and facing
provide a passive design strafegy into which
active measures can feed to provide electricity and heating.
There is a wide range cof potential energy supply options that
may be appropriate for the site, and further work may be
needed to assess the most suitable solution. At this stage, a
site-wide community heating project is proposed to provide
domestic hot water and space heating. A community
biomass boiler is located alongside the main access road at
the north east of the site, allowing easy access for biomass
deliveries.,

Roofs are orented to use roof mounted renewables, such as
Photovoltaic cells to generate electricity, or solar hot water
to reduce water heating demands, While still relatively
expensive, these systems are important to enable a
development to reach the upper levels of the code.

8.4 Toward zero waste

Well considered waste management will reduce the
environmental impact of the development. This needs to be
considered both during construction and in provisions for
waste minimisation and disposal in the home.

The scheme will have facilities integrated into the design of

each house type and each terrace to facilitate segregation of
waste. Approximately 40% of household waste is recycdable
and encourage this houses will have divided internal and
external waste storage.

8.5 Susiainable transport

The first step to reducing the environmental impact
associated with transport is to reduce the need to travel,
The site is located in close proximity to Rhiwbina village
centre, reducing the need to drive to amenities and
providing access to local bus services. The site is within 0.7
miles of Rhiwbina railway station providing rail access to the
city and beyond.

A reduction in the parking provision for the site will reduce
the provision for residents to own cars and create a
developrment that is not dominated by the carn An eleciric
car rental scheme provided by a local rental company will
be included as part of the communal facilities on the site,

Houses will be designed to allow working from home,
thereby reducing the need to travel. The inclusion of cycle
storage, both alongside the house and in communal stores,
will promote the use of bicycles. Both these measures gain
points under the Code.
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8.8 Local and sustainable foogd

The report ‘Reducing Wales Ecological Footprint’ states that
the environmental impact of food consumption comprises
25% of the ecological footprint of 2 typical resident in
Waies,

Cardiff has over 2000 allotment plots across the dity, but
waiting fists are currently over a year in length. The recent
resurgence of interest in home-grown food and this demand
demonstrates the potential for allotments and ‘edible
landscaping’ for residents. Allotment gardens have been
included aicong the southern edge of the site, providing a
soft edge to the rear of houses along Heol-y-Bryn. These
could be supported by on-site composting and water
collection facilites. As part of the site landscape strategy,
edible landscape could be considered, including fruit trees
and herb planting.

8.7
The design strategy for the management of water consists
of two elements; firstly, to reduce the demand for water
in the home, and secondly to exploit rainwater and waste
water coliected on site.

Sustainable water

Demand for water can be reduced through specification
of efficient appliances and fittings, such as dual flush

cisterns, flow restricted showers and A+ rated white goods.
Additionally, rainwater or greywater harvesting could be
used to further reduce demand. Water butts and water
harvesting could be used to supply to irrigate allotments
and gardens. Sustainable Urban Drainage could be included
for hard landscaped areas.

8.8 Sustainable construction materials

The objective at the development will be to choose
materials for both buildings and infrastructure that provide
high performance with low embodied energy and transport
costs.

The starting point will be the specification of Green Guide A
or A+ rated materials. The Green Guide and the publication
‘BRE methodology for environmental profiles of construction
materials, cornponents and buildings’ (Howard et al, 1999),
are based on fife cycle assessment. This approach measures
and assesses the environmental impact of materials from
‘cradie to grave’ using their as built form. This includes
any maintenance reguired over a 60 year life span and
the possibility to recycle or reuse materials. Up to 15 Code
points can be gained through thoughtful specification at an
early stage of design.

e - - e

Allotments will be provided at the south of the site

wsa

Design Ressarch Unit Wales




