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1.

INTRODUCTION

The aim of the project was to take the Scottish Government’s design advice,
in particular PAN 76 Residential Streets (replaced by Designing Streets,
March 2010) and apply it in practice. The long term ambition was to build a
Conservation Area of Tomorrow. The result was to create a safe and
attractive streetscape, to promote better quality living environments for
everyone. This ethos was based on designing streets as places not as
movement corridors; and changing the approach towards street design in
new developments.
The Scottish Government set up the project in conjunction with Mactaggart &
Mickel Ltd. and East Renfrewshire Council.
For the purpose of the project, Mactaggart & Mickel Ltd chose a site, called
Polnoon, which had already received planning permission in 2006. This
was ‘banked’ and volunteered for a re-design.
The site was 5.6 hectares and located at the western edge of Eaglesham
village, East Renfrewshire. Eaglesham is a historic planned settlement,
located approximately nine miles south west of Glasgow. The village
composes of a series of distinct housing developments each with its own
style and pattern of development.
Figure 1

Aerial view
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The sequence of diagrams below illustrates the movement from the
consented layout plan for 92 houses to highlighting, in isolation, the
standard road solution of a cul-de-sac design.
Figure 2

Consent for 92 houses

Street layout highlighted

Streets shown in isolation i.e. two disconnected
streets & fi ve cul-de-sacs

© PTRC and Contributors 2010

2.

MULTIDISCIPLINARY PROJECT TEAM

A new team was specifically created for the project. The Scottish
Government took the lead role, with support from the Architecture and
Transportation. East Renfrewshire Council was led by the Head of Planning,
and represented by planners, engineers, a traffic safety engineer and
building standards. Mactaggart & Mickel Ltd selected the architectural firm
Proctor and Matthews, and the engineering firm Waterman Boreham.
Together, they were responsible for re-designing the masterplan, delivering
the technical requirements of the detailed design and achieving Road
Construction Consent. Horner + Maclennan were appointed as the
landscape architects. EDAW and WSP were invited to be part of the team, as
they had previously worked on the production of PAN76 on Residential
Streets.
Learning was built-in throughout the project in the following ways:

Multi-disciplinary team meetings
Study tour
Most o f the team meetings were multi-disciplinary, A study tour was organised for the team to see
Often consisting of o ver 20 people.
three di f ferent developments. These included
Newhall in Essex, Upton in Northampton
and Greenwich Millennium Village in London.

Roads

Open Space

Buildings
Design training
B-plan colour coding tool
The Improvement Service provided design training A simple three colour-coded Bavarian B-plan
tool
for all the planners and engineers at East
was used to distinguish roads, open space and
Renfrewshire Council.
buildings on the masterplan to help compare
and
contrast the emerging layouts.
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3.

DESIGN SOLUTION

3.1

Policy Guidance

Scottish Government has provided advice through PAN 76 – New
Residential Streets in 2001 with the aim of providing better more successful
places for housing developments. This document is soon to be updated
with “designing streets” which is based on the principles of “Manual for
Streets” for England and Wales. The reason for these types of policy is due
to the concern that residential layouts are guidance overly dominated by
technical and engineering requirements of road design.
In order to understand the high importance of effective street design and the
associated considerations required it is essential to provide a clear
distinction between streets and roads. Roads are essentially highways
whose main function is accommodating movement of traffic. Streets are
typically lined with buildings and public open spaces whilst movement is a
consideration. The sense of place is regarded as the most important
criteria. The consideration of people and how they use and interact with the
street space is fundamental.
Streets make up a significant proportion of the public realm in
developments and hence it is vital that they are designed in a manner to
positively contribute to its environment. Current policy in the form of
designing places has identified 6 qualities which street design can be
measured against in providing a successful place:
Distinctive
Street designs should respond to the local character of the area. Designs
should consider their context whilst also providing a distinctive streetscape.
It is important that streets are designed to fit into their surroundings.
Safe and Pleasant
Streets should be designed to ensure non-motor car users can enjoy the
street space in a safe manner. The key method of achieving this is by
reducing traffic speed significantly. In addition considerations such as
natural surveillance from buildings and passing traffic can also ensure
pedestrian safety. A comprehensive design, reviewing streets in relation to
buildings and open space can achieve this fundamental quality.
Easy to get to, and get around
New streets should be easy to move around by all street users and provide
connectivity to the wider existing street networks for pedestrians, cyclists
and vehicles. Public transport to promote sustainable developments is a
major design consideration.
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Welcoming
Street layouts should encourage positive interaction between neighbours
and the close proximity of buildings to street space can allow people to chat
and create a sense of community.
Adaptable
Flexibility in street design is important to ensure accommodation of future
changes to the built environment.
Resource Efficient
New street design should encourage sustainability. The use of recycled
materials and sustainable drainage systems are key to ensuring a resource
efficient development. Streets should be multi-functional in terms of social
and practical considerations.
The core message from these policies is a successful place is a
combination of a number of factors and is heavily influenced by the interrelationship of buildings, open spaces, movement and infrastructure.

Figure 3: Designing streets in consideration of the 6 qualities
Street Structure
Street Users Needs
Connections to Wider Networks
Connections Within a Place
Context – Visual, Spatial,
Movement
Block Structure
Walkable Neighbourhoods
Orientation
Character
Public Transport

Street Layout
Achieving Appropriate Traffic
Speeds
Junction Types and Arrangements
Shared Surfaces
Integrating Parking
Emergency and Service Vehic les

Street Detail
Landscape
Materials
Reducing Clutter
Drainage
Utilities
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3.2

Street Design

The design solution was to reject the impermeable cul-de-sac arrangement
and the all too prevalent ‘plot-by-plot’ executive home estates of the late 20th
century suburban expansions. In contrast, the new design offered a clear
hierarchy of shared surface public realm spaces – streets, lanes, courts
and a central square – which assisted in reducing vehicle speeds and
creating a more pedestrian friendly environment. Together, this improved
the spatial permeability within the site, as well as providing effective links
between the site and surrounding residential areas to encourage the use of
walking, cycling and public transport. The surrounding streets have also
been upgraded to ensure maximum safety by slowing down passing traffic.
The development used standard house types but has ‘dressed’ them
differently. The new architectural designs has not, been developed in
isolation. Instead, the visual cues have been taken directly from
Eaglesham’s context. Particular attention has been paid to elevations, such
as the introduction of gable windows, and specially located chimneys, to
create an animated, readable and dynamic streetscape.
By addressing the street layout, the new residential development now
provides 121 dwellings, compared to 92 with the previous development.
This increase in density helps to create a better place.
The core requirement for creating a successful place in terms of
streetscape was to consider the surrounding environment, the masterplan
within the site and the technical requirements for functionality.
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3.2.1 Surrounding the Site
Polnoon has been designed to consider all users and attention has been
given to public transport, pedestrian connections, cycling and vehicular
access.
The main entrance has been placed close to the village to allow residents
easy access to both the village and local transport links. Two vehicular
accesses and 6 pedestrian entrances have been provided. Cycling is also
accessible throughout the development. Please refer to Figs 4 and 5.
Figure 4

Main entrance close to public Transport (40m)

Figure 5

Well connected into the existing environment
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3.2.2 Within the Site
After a number of design team discussions it was agreed that the use of
shared surfaces throughout the development along with a central square
would improve the relationship between people, places and vehicles as it
would break down the physical and psychological divisions that currently
exist.
The shared surface philosophy was combined with a clear hierarchy of
streets. The spaces were categorised as streets, lanes, courts and a
central space. Please refer to Figure 6.
Figure 6
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In order to achieve a well connected shared surface street design, a number
of technical considerations were required. These included.
Traffic Speeds
The concept of a “degree of uncertainty” was a key tool throughout the street
design process. Methods such as deviation of horizontal street geometry
along with narrowing road widths was common place. Where horizontal
geometry methods were not available techniques such as reducing visibility
and using landscaping features like trees in streets were introduced.
Physical features namely, ramps and raised tables along with a varied use
of street materials was also designed into the masterplan. This all
combined to give a safe and pleasant environment. Please refer to Fig 7.
Figure 7
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Visibility
Stopping sight distance is directly linked to forward visibility and is based
upon the reaction time of drivers along with their deceleration rate.
Research has updated the reaction times to 1.5 seconds and the
deceleration rate to 4.41m/s and as such a reduction in forward visibility can
be applied. Please refer to Fig 8.
Figure 8: Derived SSDs for streets (figures rounded).

With the above in mind, research has also indicated that forward visibility
and carriageway width are intrinsically related. The reduction of forward
visibility and carriageway width has a direct impact on traffic speeds. Please
see Fig 9 below.
Figure 9

Polnoon has a design speed of 20mph or lower if possible. In light of recent
research along with the need to keep speeds low it was considered that
visibility splays of 2.5m x 20m were applicable for this site. Please see Fig
10.
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Figure 10

The figure illustrates the visibility splays taken at a junction within the
development. It was important to review the angles of the splays in relation
to opposing driver positions, as in most cases a traditional kerb line for a
guide was not available.
In some areas this proved challenging but not insurmountable and
amendments to tree locations and building positions were necessary. All
landscaping was considered. Hedges no higher than 600mm were
introduced into the scheme. Tree species were carefully selected to ensure
canopies had a clear stem of at least 3m for visibility.
Vehicle Tracking
Vehicle tracking was undertaken throughout the design process and was a
fundamental design tool to ensure that a multitude of vehicles could move
around the streetscape without conflicts. However, the overall layout design
was considered in terms of buildings and open space and not dictated by
tracking. Furthermore, East Renfrewshire vehicle data for refuse vehicles
where used to track around the development. This allowed the masterplan
to be tested for the actual vehicles used by the local authority. Other vehicles
such as fire tenders and pantechions were also tracked to ensure no
conflicts existed. In some cases amendments and re-consideration of
space was required. Thought was also given to the distance (15m) that
refuse collectors would need to walk to collect refuse from bin stores.
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Figure 11

Parking
The proposed development has taken parking into account and made a
significant effort to provide an integrated approach. The key was to avoid
over domination of the car in the public realm. Parking was mostly either on
the shared surface, within the house curtilage or at the rear of properties, as
well as some parking courts. The development provided a minimum ratio of
2.43 per dwelling.
Vertical Road Design
This was an important detailed design consideration. The layout was
considered in 2 and 3 Dimensional views. Vertical design of all streets was
inaccurate with East Renfrewshire’s standard road design parameters. The
architects streetscape elevations were also considered in light of
challenging ground profiles. It was vitally important that level threshold were
obtained for buildings whilst also maintaining a consistent longitudinal road
gradient for drainage purposes. This proved challenging and close working
with the architect in terms of finish floor levels was required. The site had a
large amount of bed rock which in some areas was only 0.5m below
surface level. This was considered carefully in terms of road specifications
and the extent of excavation. A number of earthwork reviews were
undertaken to achieve an optimum level cut and fill. The goal was to use as
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much material as possible in order to both value engineer the development
and to minimise the disruption of carting large amounts of material off site.
An effective design solution for the street was achieved and road
construction consent granted.
Figure 12

Overall Surface Water Drainage Strategy
Surface water drainage was designed to mimic the existing greenfield run
off rate and to ensure no downstream flooding occurred as a result of the
development. The strategy was based on Sewers for Scotland 2nd Edition
legislations and the CARR regulations for SUDS.
•

Sustainable Urban Drainage Systems
– Permeable paving has been placed in all private courtyards and
individual driveways. The system uses a permeable block which
has been given careful consideration to meet an aesthetic quality
as well as functionality. Due to the poor infiltration in some areas it
was necessary to use a system which allowed surface water to
filtrate through the block paving and road construction into a
carrier drain. The carrier drain ultimately discharged both private
highway and roof water from its catchment. The surface water was
controlled via an orifice plate to the adoptable sewer network.
Thus the sub-base of the private courtyard acted as a mini storage
area along with providing a treatment process.
– Bio-retention areas were also implemented on the site. These
systems accepted polluted road water and filtered this water
through aquatic plant life and underlying sub-soil. The water was
then discharged to the adoptable network via a carrier pipe.
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Figure 13

•
Attenuation
Surface water run off from the site was restricted to 30 litres per second, a
large amount of surface water required attenuation. It was proposed to
undertake this by the following:
– Storage tank – A standard tank which was approximately 850
cubic metres in the central landscaped area was used. The tank
specifications were in accordance with Scottish Water guidance.
– Oversized sewers – The use of a spine sewer of 900mm in
diameter was proposed as a further means to store excess water
during high storm events. This spine sewer was also
supplemented by smaller sewers ranging from 225-450mm in
diameter for smaller catchment areas.
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•
Control mechanisms
The use of vortex controls within the manholes known as hydro-brakes were
also used to limit flows around the network to ensure total discharge from
the development is no more than the agreed rate of 30 litres per second.
Orifice plates were also used to limit water discharging from permeable
paving systems.
Flood risk
The development drainage designed to accept a 1:200 year storm duration
which is over and above the standard design parameter of 1:30 year
required by Scottish Water. In addition a flood routing review was
undertaken to ascertain any vulnerable areas within the development as
advised by Scottish Water.
Foul Drainage Design
Foul drainage was designed in accordance with Sewers for Scotland 2nd
Edition. The foul discharge connects to a wider foul sewer network in
Eaglesham.
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Utilities
The Service Strip is normally a 2m wide adopted corridor, providing service
providers dedicated space to place their equipment, such as electric, gas,
water, telephone and street lighting. In the case of Polnoon, a service strip of
varying width, i.e. 1.5-2m was provided within the shared road space. It was
agreed not to delineate the service strip on site as it would compromise the
overall aesthetics of the development.
All utilities including surface water and foul sewers were considered in
relation to building foundations, tree positions and other utilities. Lengthy
discussions influenced some departures in terms of clearances. The main
challenge was to fit all infrastructure in specific street space, whilst also
using tools such as deviated street geometry, road narrowing and the use of
landscaping to reduce speed and create a safe and pleasant environment.
This was achieved although drainage designs were re-considered at some
locations.
Figure 14
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Materials
Materials were given careful consideration to categorise the hierarchy of
streets to inform all street users of their surroundings. In addition, research
has demonstrated that changes in material from traditional blacktop can
reduce speeds by approximately 2-3mph due to driver perception.
Figure 15

Street

Lane

Court

Reduction of Street Clutter
There is reduced signage at the front entrance, with only two ‘Twenty’s
Plenty’ signs. Throughout the development there are no road markings or
bollards.
Approximately 60% of the street lighting has been wall mounted to reduce
clutter. The proposed lights also reduce night pollution by limiting upward
lighting. During the design process lighting was thought of at an early stage
and detailed design consideration of lighting on buildings was discussed.
Lighting levels were designed to East Renfrewshire Councils specifications
although flexibility on lantern types were given in order to tie in with the
context of the development.
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Adoption
The diagram below indicates the extent of adoption achieved. Buffer strips of
1m around dwellings were provided and identified on the masterplan to
provide a clearance from vehicles.
Figure 16

The use of these various technical considerations highlighted the positive
impact that can be introduced to street layouts in residential developments.
The Bavarian B-Plan Tool which is a simple technique which can be used to
develop ideas by colour coding demonstrates the success of the Polnoon
masterplan.
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The images below show some of the differences between the previous
consent and the proposed development.
Figure 17
Previous

Proposed

Movement
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3.3

Six Qualities of a Successful Place

The following provides a quick analysis of Polnoon against the key
questions that can be applied to any masterplan and the six qualities in
Designing Places.
Distinctive
• Will the development’s landscapes, natural features, buildings,
street patterns, spaces, skylines, building forms and materials be
likely to enhance the sense of identity?
• Will the masterplan help to create a place with distinctive character?
• Are the proposed streets defined by a coherent and well-structured
layout?
• Does the masterplan make the most of existing buildings,
landscape and topography?
Safe and Pleasant
• Will the development have active frontages to streets?
• Will all routes and public spaces be overlooked?
• Will the proposed uses encourage activity at all times of day?
• Will the public and private spaces be clearly defined?
• Is public space well designed and will suitable management
arrangements be put in place?
• Will routes and spaces be safe?
Welcoming
• Will buildings and layout make it easy for people to find their way
around?
• Will new landmarks or gateways be created, helping people to find
their way around?
• Will good use be made of views?
• Will the development provide (or be close to) community facilities,
such as a school, park, play areas, shops, pubs or cafes?
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✓

✓
✓
✓

✓
✓
✓
✓
✓
✓

✓
✓
✓
✓

Ease of Movement
• Will a network of continuous routes be created?
• Will areas with the highest densities be located where access to
public transport is best?
• Will public transport facilities be well-connected and safe?
• Will public spaces, roads and footpaths be connected into wellused routes?
• Will there be provision for and promotion of a range of transport
options?
• Will the building layout take priority over the roads and car parking,
so that highways do not dominate?
• Will the streets be pedestrian, cycle and vehicle-friendly?
• Will car parking be well-integrated into the street scene?
• Will the scheme integrate with existing roads, paths and
surrounding development?
• Will public spaces and pedestrian routes be overlooked and feel
safe?
• Will the development have easy access to public transport?
• Has the masterplan considered green networks in and around the
proposed development area, and made provisions to connect to
these or enhance their value?
• Have opportunities been taken to incorporate biodiversity features
(such as green roofs) into the fabric of the building and into the
spaces between them?
Adaptable
• Will there be a tenure mix that reflects the needs and aspirations of
the local community?
• Will there be opportunities to make buildings and areas adaptable
to a variety of future uses?
• Will internal spaces and layouts allow for adaptation, conversion or
extension?
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✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

✓

✓
✓
✓

Resource Efficient
• Will the development include a range of features that reduce its
environmental impact and carbon footprint?
• Will the need for landforming be minimised?
• Have significant natural features and other biodiversity been
protected and intrusion minimised, as appropriate?
• Does the masterplan integrate and/or enhance surrounding
habitats and landscape character?
• Has the masterplan fully considered the natural hydrology of the
area, including any permanent or ephemeral watercourses, and
made provision so that these may be retained where possible?
• Have sustainable drainage systems been considered from the
earliest stage?
• Has waste been addressed – both in terms of collection and waste
minimisation in construction? Can any of the sites existing
materials, i.e. soil/rubble be re-used?
• Will the orientation of buildings minimise energy use?
• Will buildings and spaces be adequately sheltered?
• Will building materials be sourced from local or other sustainable
sources?
• Will development make use of advances in construction or
technology that will enhance its energy performance, biodiversity
value, quality and attractiveness?
• Will buildings or spaces out-perform statutory minima, such as
building regulations?
• Will there be opportunities to improve habitats and support wildlife,
both on the fabric of the buildings and in the spaces between?
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✓
✓
✓
✓
✓

✓
✓

✓
✓
✓
✓

✓
✓

3.4

Lessons learnt

This project has been challenging in many respects but also very rewarding.
The following are some of the lessons learnt.
Road Construction Consent
Road Design levels
An iterative step-by-step approach was required to ensure that road design
levels had suitable gradients in light of the challenging ground profiles. It
was necessary to ensure road levels tied up to challenging house levels to
provide acceptable access for homeowners whilst meeting the architects
longitudinal elevations. It was essential that early engineering
considerations such as street levels was reviewed to avoid abortive work.
The Polnoon scheme considered this early and saved a considerable
amount of design time.
Road safety considerations post the planning and RCC submission
Although safety issues were considered throughout the pre-application
stage, during determination and an independent safety audit further issues
were raised. The level of scrutiny applied ensured all safety concerns were
highlighted and addressed which inevitably required additional work and
negotiation.
Drainage infrastructure
As the development was based on the ethos of shared surfaces with
integrated landscaping such as trees in streets. It was necessary to indicate
the exact sewers clearances from trees, services and building foundations.
These issues, however, did require lengthy negotiations which mainly took
place during the determination period and, ideally, could have been dealt
with prior to submitting the application.
Sustainable urban drainage
It was difficult to achieve an optimum sustainable urban drainage solution.
The main contributing factor was the central green space available against
the extent of surface water storage required. Discussions on locating a
smaller pond at the entrance of the site was investigated but deemed as
unsuitable in terms of drainage and overall development aspirations.
However, as an alternative solution, an integrated approach was developed
to ensure that the development accorded with SEPA, East Renfrewshire
Council and Scottish Water policies.
The added challenge, however was with recent changes in legislation,
tighter scrutiny by SEPA and Scottish Water was undertaken, compared to
the previous application. The requirement was to provide a two-phase filter
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treatment for all street trafficked areas which may pollute surface waster.
After lengthy discussions, and the use of new drainage solutions such as
bio-retention areas, 65% of trafficked areas received a two-phase treatment
process to remove pollutants from surface water generated in the street.
The use of bio-retention cells in this situation is a first in Scotland.
Permeable paving
Whilst the project achieved permeable paving in the private courtyards and
car parks, it was unable to achieve permeable paving in adopted areas. It is
hoped that with recent changes in policy, combined with the proposed
construction period, this issue may be re-investigated in the future.
Surface materials
Agreeing the palette of materials on the hierarchy of road surfaces took
some debate. The aim was to achieve something that was functional,
durable and matched the building styles and aspirations of the masterplan.
Two design concepts were considered. One took the form of a single block
colour with different patterns to distinguish street hierarchies whilst the
other used different colour blocks. The latter was considered to be a more
readable code to help people identify the street hierarchy, as well as being
easier to build-out during construction.
Hedges
There was considerable deliberation between the traffic safety engineer and
the landscape architect over the purpose and height of the hedges along
with tree positions. The auditor considered that the hedges (which were
designed to be over 1 metre in height and located in areas to hide parked
cars) as a safety risk and contravened national guidance. The solution
therefore was to maintain the hedge positions but to reduce the heights to
600 millimetres in accordance with legislation.
Vehicle tracking
There was considerable dialogue between the road engineer, East
Renfrewshire Council and the landscape architect on tracking in relation to
tree positions and general landscaping, taking account of canopy spread
and height. It highlighted the need to undertake extensive tracking at early
concept stage through to the detailed design.
Bio-retention
Detailed discussions were required in respect to the locations of bioretention areas and their adoption. This was ultimately resolved and SEPA
have commented that “integrating landscaping into the road infrastructure is
a major step forward in sustainable drainage”.
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3.5

Future Recommendations

Joint planning and road construction consent
The process outlined in PAN 76 on Residential Streets is achievable but
this project has helped to fine tune the process. A new recommended
process is provided and will feature in the new policy statement Designing
Streets. Please refer to Figure 18.
Figure 18
Error! Not a valid link.

Role for project managers
There is a role for more project managers to be embedded within the house
building industry. It takes time and commitment to pursue joint planning and
RCC consent but with dedicated project managers who have a very clear
vision of the outcome, as well as a drive to achieve it, they can play a key role
in keeping the built industry moving forward.
Multidisciplinary teams
The skill base of a team reflects the ultimate quality of a development. To
create a new place does require a mixture of professionals working
together, such as planners, architects, designers, engineers, and
landscape architects, as well as people with sharp economic knowledge, to
ensure that the vision is always on target. The key players should be
identified early on in the process. It would certainly be recommended that
more architectural firms link together with engineering companies to offer
dual services in terms of design and infrastructure solutions.
Design skills
There is no substitute for good design skills. Not everyone has a ‘natural
eye’ for design but with training and experience, more planners and road
engineer can help to feel more confident about design. It is therefore
recommended that the opportunity for design training is still needed within
local authorities, as there is some way to go before many local authority
officials feel confident in applying the Government’s design policies.
This project has proven that cul-de-sacs and the common ‘plot by plot’
approach to housing layout does not create a sustainable or quality place to
live. It is recommended that a stronger line is taken by authorities to push
these emerging policies more frequently. Good place making needs to
become expected.
Simplicity of understanding masterplans
Use of the Bavarian B-plan tool is very simple but effective way of helping
people to understand the three basic components of a masterplan i.e.
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buildings, movement and open space. It is recommended that this
supplementary diagram becomes general practice, and is produced
alongside any future masterplans to help achieve more consistency in
people, whether professional or lay persons, to read places more easily.
Ground control
The sub-surface infrastructure such as sewers, services and general road
design considerations need to be given a high importance, within the
design process, to ensure adequate space and clearance from buildings
and landscaping is provided for within the masterplan. This can be helped
through early involvement with design professionals and statutory
consultees.
4
CONCLUSION
This project has been special. Polnoon, the new neighbourhood, has been
created through an extensive process of pre-application design consultation
with the emphasis on partnership.
The new development has met Government aims, as well as achieving
planning and Road Construction Consent within a month of each other, and
with fewer conditions compared to the previous development.
Everyone involved in the process has been completely dedicated towards
creating a masterplan which aims to create a sustainable place, that not
only improves the quality of life for the people who will, one day, live there but
also will contribute to the amenity of Eaglesham.
Streets make up a significant proportion of the public realm in built-up
areas. It is therefore essential that they are well designed and make a
positive contribution to the overall quality of the development.
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