
Affordability and Choice Today (ACT) Program

Phase E: Final Report
The Headwaters Project: A Sustainable Community Development in Surrey, B.C.

Prepared for:     ACT Program Managed by:

      Canada Mortgage and Housing Corporation (CMHC)

      Canadian Home Builder’s Association (CHBA)

      Canadian Housing and Renewal Association (CHRA)

      Federation of Canadian Municipalities (FCM)

Prepared by:     The James Taylor Chair in Landscape and Liveable Environments

July, 2003



TABLE OF CONTENTS

PART I: INTRODUCTION

Preface and Disclaimer

Project Signifi cance 

Background: The Headwaters Project

PART II:  EAST CLAYTON NEIGHBOURHOOD CONCEPT PLAN (NCP)

Regional Planning Context

The Plan Preparation and Approval Process

East Clayton Sustainability Principles

Overall Goals for East Clayton

PART III: SUSTAINABLE DEV’T STANDARDS, DESIGN GUIDELINES AND ZONING

Achieving Density and Diversity

Architectural Diversity

Street Orientation

Parking & Garages

Access and Street Connectivity Within Development Projects

Stormwater Management Guidelines

Urban Forestry

Soil Preservation

Foundation Drains

PART IV: DEMONSTRATION PROJECT

Site selection

Current East Clayton Landuse Plan

Major participants in the demonstration project

Achieving 7 Sustainability Principles

Lessons Learned

Public profi le: articles written

Demonstration project memorandum of understanding

 

PART V: THE SITE DESIGN MANUAL 

PART VI: BACKGROUND REPORT: OVERALL LESSONS LEARNED

1

2

3

4

6

8

13

14

17

17

17

18 

20

26 

26

26

27

28

29

30

51

52

53

58

76



Affordability and Choice Today (ACT) Program:  Phase E: Final Report 

The Headwaters Project: A Sustainable Community Development in Surrey, B.C. 

James Taylor Chair in Landscape and Liveable Environments    February 2003                                       1

PART I: INTRODUCTION

PREFACE

The project documented in this report received a grant under the Affordability and Choice Today (ACT) 

Program, a regulatory reform initiative sponsored by Canada Mortgage and Housing Corporation (CMHC) and 

jointly managed with the Canadian Home Builders’ Association (CHBA), the Canadian Housing and Renewal 

Association (CHRA) and the Federation of Canadian Municipalities (FCM).  ACT seeks to stimulate changes to 

planning and building regulations and residential development approval procedures to improve housing afford-

ability, choice and quality. The United Nations Centre for Human Settlements recognized the ACT Program in 

1998 as one of the top global best practices for improving the living environment. 

Through ACT, grants have been awarded to municipalities, private and non-profi t builders and developers, 

industry associations, educational institutions, planners and architects across Canada to undertake regulatory 

reform initiatives.  ACT grants have been awarded under three categories: Demonstration projects, Approval 

Process projects and Promotion projects. A wide range of projects across Canada have received assistance.

All completed ACT projects are documented in short project overviews or solution sheets, and a number 

of longer case studies have been produced as well, to share the benefi ts of regulatory reform with others.  

These documents are available to help builders, local building and planning offi cials, and others recognize 

and seize opportunities to improve housing affordability, choice and quality through regulatory reform in their 

communities.

For more information on ACT and ACT projects (both completed and in progress), visit the ACT Web site at 

www.actprogram.com, or contact:

ACT Administration

c/o The Federation of Canadian Municipalities

24 Clarence Street

Ottawa, Ontario

K1N  5P3

Phone:  (613) 241-5221 ext. 242

Fax:  (613) 241-1515

E-mail: info@actprogram.com 

DISCLAIMER

This project was partially funded by Canada Mortgage and Housing Corporation, but the views expressed are the 

personal views of the author(s) and the Corporation accepts no responsibility for them.
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PROJECT SIGNIFICANCE

Low density, highly paved residential communities are not 

only costly, but increasingly threatening to natural systems. 

This trend must be addressed in light of projected growth 

rates and consequent demand for developable land; the 

population of British Columbia alone is expected to grow 

from 3.9 million to beyond 4.7 million over the next ten 

years.  The integration of green infrastructure into our built 

environments is a viable solution to this apparently intracta-

ble confl ict. The East Clayton Neighbourhood Concept Plan 

(NCP)  incorporates green infrastructure into the design of 

a 250 hectare site, located in the rapidly-expanding munici-

pality of Surrey, British Columbia, Canada.

The East Clayton Plan’s green infrastructure system builds 

on existing waterways to create an integrated and multi-

faceted  network of streams, green streets, greenways, self 

mitigating parcels, and park and riparian areas. This green 

infrastrucuture system maintains infi ltration rates akin to 

pre-development conditions, and thus maintains stream 

health.  At the same time, greener infrastructure creates 

more walkable neighbourhoods and is cheaper to build and 

maintain. Lower infrastructure costs in turn lead to lower 

housing and long term maintenance costs.  For all of these 

reasons, green infrastructure needs to be recognized as a 

key component of more sustainable new communities. 
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BACKGROUND: THE HEADWATERS PROJECT

In December 1998, the City of Surrey Planning and Devel-

opment Department entered into a partnership with the 

James Taylor Chair in Landscape and Liveable Environ-

ments (JTC) at the University of British Columbia and 

the Pacifi c Resources Centre. The partnership, entitled the 

“Headwaters Project”, represents the fi rst time sustainabil-

ity principles have been used in British Columbia as the 

basis for developing a new urban community.  The project 

is a demonstration of sustainable development principles 

and performance standards on a 250-hectare site in the City

of Surrey, British Columbia.  Supporting this initiative is 

an advisory committee and generous support from the Real 

Estate Foundation of BC, Environment Canada, the Min-

istry of Community, Aboriginal And Women’s Services, 

Affordability and Choice Today (CMHC), the Greater Van-

couver Regional District and Fisheries and Oceans Canada.

The Headwaters partners fi rst produced a Neighbourhood 

Concept Plan (NCP) for the East Clayton area of Surrey and 

are implementing the Plan via a demonstration development 

project intended to apply sustainable principles and alterna-

tive development standards “on the ground”. The policy, 

design and implementation framework for this model are 

contained in the East Clayton Neighbourhood Concept Plan 

(Stages 1 and 2), various technical documents and City of 

Surrey corporate reports.

Subsequent stages of the project have been funded by the 

Ministry of Community, Aboriginal And Women’s Services, 

for the development of an approval process and for the 

preparation of a Design Manual for Sustainable Communi-

ties in conjunction with the Headwaters Project. The major 

component of this initiative is the design manual, which is

being coordinated and produced by the UBC James Taylor 

Chair in Landscape and Liveable Environments (JTC). A 

second component of the project is a Background Report, 

documenting the approval process and various implementa-

tion strategies, a large part of which are communicated in 

this Final Report. 

 



Affordability and Choice Today (ACT) Program:  Phase E: Final Report 

The Headwaters Project: A Sustainable Community Development in Surrey, B.C. 

James Taylor Chair in Landscape and Liveable Environments    February 2003                                       4

PART II: THE EAST CLAYTON NEIGHBOURHOOD CONCEPT PLAN (NCP)

REGIONAL PLANNING CONTEXT

Virtually all of the growth in the Greater Vancouver  Regional District will be urban growth – new residential 

areas and business areas along with urban infi ll development. The City of Surrey intends to manage its share 

of regional growth in an orderly, sustainable and cost effi cient manner. The Clayton Area, and specifi cally 

East Clayton, is planned to accommodate signifi cant urban growth within the context of the legislation that 

establishes its authority to plan for urban growth. The Livable Region Strategic Plan, the Greater Vancouver 

Regional District’s (GVRD) vision of land use and transportation, sets out four broad strategies to achieve 

urban growth in greater Vancouver. These include: protecting the green zone; building complete communities; 

achieving a compact metropolitan region; and increasing transportation choice. The Green Zone establishes a 

long-term boundary for urban growth intended to protect the region’s natural assets (i.e., parks and watersheds). 

Building more complete communities requires a balanced distribution of jobs, housing, public services and 

transportation services. Within this vision for a compact metropolitan region, North Surrey is designated as an 

area to accommodate residential growth for an estimated population capacity of 472,000 persons or 191,100 

households. Under the broad legislative context of the Growth Strategies Statute Amendment Act (pursuant to 

the Local Government Act), the City of Surrey, in a Memorandum of Agreement with the GVRD, recognized the 

need to “achieve not only the development of Surrey Centre and an increase in population but more complete 

communities in other parts of the municipality”. More specifi cally, it recognized that additional growth capacity 

might be necessary in Cloverdale, of which Clayton is a part. This agreement gave the City some fl exibility in 

accommodating urban growth and established the context for the development of a complete community.  

Surrey’s Offi cial Community Plan And Complete Communities 

Surrey’s Offi cial Community Plan (OCP) “promotes  planned community development - bringing together 

residents, business and city resources to guide the location and form of growth toward long term city and 

regional goals for complete and sustainable communities”. As defi ned in the OCP, complete and sustainable 

communities are those that offer a wide range of housing choices, services and employment opportunities at 

high enough densities to support convenient access to services and transit, all within a pedestrian friendly neigh-

bourhood fabric. Complete communities also protect the quality and integrity of ecosystems by incorporating 

tree preservation, the maintenance of environmentally sensitive areas (i.e., natural fl ow receiving watercourses) 

and by managing the quantity and quality of stormwater water runoff through the application of best manage-

ment practices.

South Newton Charrette

In 1995, an international team of urban designers was assembled to meet the challenge of designing more 

liveable and sustainable communities within the region. The South Newton area of Surrey was the chosen 

site for the fi rst Sustainable Urban Landscapes Design Charrette. Emerging from the charrette were principles 

promoting natural drainage systems, walkable neighbourhoods, interconnected street systems, lighter and 

greener infrastructure, mixed dwelling types and affordable detached housing.
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The Clayton General Land Use Plan

The preparation of a General Land Use Plan for the Clayton Area 

(2,000 acres of which about 550 acres comprise East Clayton) 

commenced in June, 1996 and involved two stages. The fi rst stage 

created a “vision” for the entire Clayton community out of which a 

general land use concept emerged along with a general servicing and 

phasing strategy, a master drainage plan and sustainability objectives. 

The second stage involves the preparation of more detailed Neigh-

bourhood Concept Plans for the individual neighbourhoods of Clay-

ton (the fi rst one being East Clayton). The Clayton General Land Use 

Plan was approved by City Council in January, 1999. At the same 

time, Council directed City staff to commence the preparation of the 

Neighbourhood Concept Plan (NCP) for East Clayton. As a result 

of the fi nancial impediments resulting from the drainage problems 

in the lowlands and the related costs to manage stormwater, Council 

directed staff to also explore the application of sustainable develop-

ment principles, standards and practices during the NCP planning 

process.

THE PLAN PREPARATION AND APPROVAL PROCESS OVERVIEW

The main components of the NCP preparation process were: the identifi cation of constituencies of interest; 

a series of workshops; the preparation of a design brief, the formation of a planning design team; charrette 

events; and public consultation sessions. The development concept (or land use plan) was approved by Surrey 

City Council in November, 1999. Final approval (Stage 2), which includes the fi nal standards and design of 

stormwater and utility servicing, is expected to occur in 2002 in conjunction with the demonstration develop-

ment project. The concluding coordination and design of the demonstration development project will assist 

in confi rming the engineering standards and guidelines in keeping with more “natural” stormwater drainage 

and utility systems.  

The East Clayton Integrated Planning Process

Planning processes demand a high degree of public involvement and when attempting to adopt alternative 

policies and standards for urban development an engaged public is even more essential. In the case of East 

Clayton, the process incorporated public consultation at three levels: the Citizen Advisory Committee, direct 

involvement in the Design Team and general public sessions. Planning for a more sustainable East Clayton 

community required the integration of resources and an integrated planning approach. It involved a multi-party 

approach to build policy and develop standards to a level of acceptance and commitment among the diverse 

participants in the planning process. It also involved raising awareness, providing time for refl ection and 

achieving acceptance of alternative ways to develop the neighbourhood, all within a short six-month period.
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Citizen Advisory Committe

In January, 1999 the East Clayton Citizen Advisory Committee (CAC) was established and introduced to the 

idea of incorporating sustainable development principles and standards into a detailed plan for the East

Clayton Area. The Citizen Advisory Committee is made up of twentyfi ve property owners/residents equally 

representing the four geographical quadrants of the NCP area. Many of the members were long-time rural 

residents of East Clayton who knew the land and dynamics of the area intimately. The East Clayton Citizen 

Advisory Committee was very active in bringing together the community concerns and participating in the

planning process. The Committee met at least ten times throughout the NCP planning process and in October, 

1999 endorsed development concept component of the East Clayton Neighbourhood Concept Plan. The Citizen 

Advisory Committee was invaluable to the process. As a core group of local people, they developed an 

understanding and appreciation for the underlying principles of the NCP, its features and how they were linked 

to form the integrated and sustainable neighbourhood. The CAC provided an effective two-way communication 

system to convey information to their neighbours, the design table and City staff as the plan evolved. In their 

endeavours to represent local landowner interests, they directly participated in the NCP by keeping outstanding 

issues on the table until resolved or advanced to their satisfaction. Despite major concerns over certain proposals 

for East Clayton, (i.e., the arterial designations and realignment), the momentum of the plan and its credibility 

was maintained while seeking options to deal with those outstanding matters. In most cases, self-interest was 

placed in its appropriate proportion within the context of the community and Citywide

interests.

Public Meetings and Consultation

Two public meetings/open houses were held (March and July, 1999), which introduced the ideas of sustain-

ability to the general public and provided a forum for the public to view and make comments on the preferred 

development concept as well as on the preliminary sustainable development standards for drainage, utilities and

transportation infrastructure. Informational material was distributed to every owner in Clayton and public 

opinion surveys were distributed at the public meetings. A comprehensive display of the planning principles, 

green infrastructure ideas, land use characteristics and the integrated planning process was set up in City Hall’s 

foyer for four months. 

Workshops

In addition to the numerous Committee meetings, a number of workshops were held involving various 

stakeholders: a) the East Clayton Citizen Advisory Committee, b) environmental agencies, c) transportation and 

utility agencies, d) various City Departments (including Planning, Engineering and Parks Planning and Parks

Operations, Fire, Library, and Police), e) the Surrey School District, f) the development industry, and g) other 

interested stakeholders such as representatives from Surrey’s Environmental and Agriculture Advisory

Committees, the Port Kells and Clayton Community Associations, the GVRD and the Township of Langley. 

Between the winter of 1998 and spring 1999, over 14 groups and more than 150 people participated in

the various workshops and charrettes. The workshops brought together members of each of the constituencies 

to raise awareness of the sustainable development principles and to table the issues each believed essential to 

applying the principles and the future East Clayton community. The workshops also served as an opportunity to 

identify a spokesperson to participate directly in the planning process.
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The Design Brief

Using objectives, principles, performance criteria and specifi c standards that were consistent with the Clayton 

General Land Use Plan and input from workshop participants, a Design Brief was prepared to guide the 

preparation of the East Clayton development concept.

The Charrette Process

The term “charrette” was originated in the 19th century in Paris. Charrettes began as a way for design students to 

solve complex design assignments or problems within a compressed time period. Today, charrettes have become 

an increasingly popular means of resolving contradictory land-use objectives embedded in sustainable

development, within a forum that involves various interrelated professions working towards innovative solutions. 

The charrette process for East Clayton involved a Design Team made up of constituency spokespeople who were 

to focus on building a physical plan for the East Clayton neighbourhood in a concentrated time period. The 

East Clayton planning process involved two separate charrettes of two days each: the fi rst aimed at identifying 

alternatives and systems, and the second aimed at developing specifi c subdivision patterns and standards. A 

complete description of the charrette process is contained in the East Clayton NCP document. It is noted that 

the charrette process was largely designed and implemented by the James Taylor Chair, whose expertise in 

facilitating charrettes and similar processes has been recognized world wide. A Design Team was established to 

participate in two main design charrettes held in April and May, 1999, and a series of mini-charrettes focused 

upon technical matters and design innovations. Discussion and joint resolution of both policy matters and 

acceptable standards were facilitated by an appointed convener from the Pacifi c Resources Centre. In addition, 

constituency “report-back” sessions provided members opportunity to critique and develop negotiable positions 

for their representatives to take back to the design table. To make the process more manageable, sub-tables 

evolved out of the charrettes to deal with matters that required action external to the Design Team.

EAST CLAYTON SUSTAINABILITY PRINCIPLES

The East Clayton Neighbourhood Concept Plan (NCP) is based upon the approved General Land Use Plan for 

Clayton (approved in 1999). The land use and development concept identifi ed in the NCP conforms to seven 

principles for sustainable development. These principles were formulated as a result of the South Newton

Charrette in 1995 and have been endorsed by Surrey City Council numerous times. The principles were 

to guide the development of East Clayton in ways that support local and regional sustainability objectives. 

The NCP supports a variety of land uses to maximize affordability, sociability, walkability, and availability 

of commercial services within easy walking distance for the proposed population of about 13,0001 people. 

Envisioned as a complete, mixed-use community, East Clayton is designed to promote social cohesion, local 

economic opportunities, and environmental stewardship while providing equitable access to housing and jobs 

and reducing dependence on the automobile. 
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Principle No. 1

Increase density to conserve energy by the design of com-

pact walkable neighbourhoods to encourage pedestrian 

activities where basic services (e.g. schools, parks, transit, 

shops, etc.) are within a 5 to 6 minute walking distance

from their homes. Achieving a pedestrian-oriented neigh-

bourhood requires that homes are within a walkable 

distance to shops and services and that streets are 

interconnected to provide the widest possible choices 

for reaching nearby destinations. Accordingly, residential 

neighbourhoods are structured around a fi ne-grained mod-

ifi ed grid of streets and lanes which are considered to be 

both public corridors and neighbourhood amenities and 

will accommodate automobile, pedestrian, and bicycle

traffi c while ensuring easy access to local destinations.

Two schools/major parks are located centrally within the 

community and among residential uses, and each smaller 

residential area is organized around a central neighbour-

hood green. The community commercial area, located at 

188 Street and 72 Avenue is the most important com-

mercial destination for residents of East Clayton. This 

commercial area will also serve the additional 17,000

new residents2 expected to reside in the other new neigh-

bourhoods in Clayton as they are planned and developed 

over time. Each neighbourhood will also have a neigh-

bourhood commercial area that provides a working and 

shopping place for people within a walkable distance of 

their residence.

Principle No. 2

Different dwelling types (a mix of housing types, a broad 

range of densities from single family homes to apartment 

buildings) in the same neighbourhood and even on the 

same street. The Plan accommodates a wide variety of 

household types and tenures, to provide for a diverse 

and socially cohesive neighbourhood. The Plan promotes 

integration between different family types and ages as a

way of strengthening the larger community. Creative and 

economic housing options are encouraged, such as single 

family homes with a second dwelling unit available to 

provide a “mortgage-aid” to young families, while also 

A mixed-use commercial core. A mix of uses (i.e., commercial-residential; 

live/ work and work/live; ground-oriented town homes), street-oriented 

buildings, and human-scaled detailing will contribute to the creation of 

pedestrian-friendly and economically vibrant community nodes.

This perspective sketch shows a diversity of dwelling types and sizes on 

the same street, a diversity that is masked by the similarity in massing, 

height, and quality of detail of all the structures. Common touches (such 

as covered porches, deep overhangs, front-yard fences and hedges, and 

the amount of window space on the front of buildings), contribute to a 

powerful sense of unity – a unity that includes a diversity of people within 

a cohesive community.
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serving the needs of individuals and families in need of 

affordable housing. The types of housing contemplated 

in East Clayton are: multiple-unit residential in the form 

of apartments and fee-simple ground-oriented townhouses, 

single-family homes on small and medium-sized lots,

single family homes with second suites or coach houses, 

live/work areas and mixed use commercial/residential hous-

ing. The diversity of housing tenures and types proposed 

ensures that a proportion of units be affordable rental suites, 

serving Surrey citizens whose earned income places them in 

the bottom third of earners region-wide.

Principle No. 3

Communities designed for people; therefore all dwellings 

present a friendly face to the street to promote social inter-

action. Blocks are proportioned to create a fi ne-grained, 

interconnected network of streets, to reduce congestion, and 

to allow as many homes as possible to front directly onto 

public streets. As the dwellings will be situated closer to 

streets, there will be more “eyes on the street”, more usable 

backyard space, more opportunities for neighbourhood

social interaction and overall safer walking environment. 

Front yards will have buffers that ensure privacy and clearly 

distinguish between private and public space. Street trees, 

boulevard infi ltration devices and on-street parking are 

intended to create a pleasant environment for pedestrians 

and provide a buffer from passing traffi c.

Principle No. 4

Car storage and services handled in lanes at the rears of 

dwellings. The existing site conditions (i.e. slope, vegeta-

tion, road network and parcel confi guration) has in part 

determined some of the lot/housing confi gurations in East 

Clayton. Blocks with lanes are encouraged. Narrow lots 

demand lanes to prevent building fronts from being con-

sumed by garages, front yards by concrete, and residents 

closed off by garages from contact with activities on the 

street. Lanes allow cars to access units from behind, result-

ing in a reduction of required front yard setback, and an 

increase in useable back yard space. The shallower blocks 

may have wider lots with no lanes; however garages are 

Small front setbacks ensure more “eyes on the street” and create a larger 

backyard area for private outdoor space. Low front-yard fences clearly dis-

tinguish between private and public space. Street trees, boulevard infi ltra-

tion strips and onstreet parking create a pleasant envelope for pedestrians 

and buffer the effects of passing traffi c.

The image at top depicts a residential street dominated by garage doors. 

The image immediately above shows a streetscape of similar-sized lots 

but with garages located off rear lanes, thereby allowing homes to directly 

address the street.
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encouraged to be placed beside and behind the principal 

façade, rather than in front of the dwelling, thereby main-

taining direct front door access to the street and reducing 

the negative effect of garages on streets.

Principle No. 5

Interconnected street network to insure that every trip, 

whether on foot, bike, or by car, is via the shortest possible 

route to disperse traffi c congestion; and public transit to 

connect East Clayton with the surrounding region. The 

organization of roads, blocks, parks, parkways and riparian 

areas responds to the topography of East Clayton and the 

location of its subwatersheds. The street network is orga-

nized around a hierarchy of streets that includes arterials, 

collectors, local streets and lanes. This is unlike conven-

tional developments, where traffi c is routed along an exclu-

sive and dendritic (i.e., branching like a tree) hierarchy of 

roads – from an arterial, to a collector, to a local, and 

fi nally to a cul de sac. Rather, the Plan’s integrated system 

proposes that traffi c be dispersed across the interconnected 

and modifi ed grid, thereby reducing need for wide paved 

roadways and large intersections. Major and local through-

traffi c is accommodated on a system of major and minor 

arterials, which are designed according to their specifi c

requirements for servicing, utilities, drainage, pedestrian 

amenities and urban forestry. The street pattern, in concert 

with suffi cient provision of mixed-use services and access 

to transit, is designed to achieve signifi cant reductions in 

auto dependence. The NCP sets an overall target of a 25% 

reduction as the basis for designing the transportation

network.

Principle No. 6

Narrow streets shaded by rows of trees to save costs and to 

provide a greener and friendlier environment. Paved street 

widths for local and collector streets should range from 

about 6m to 11.3 m. (37 ft.). Rights-of-ways for these 

streets should range between about 15m (50 ft.) and 22m 

(72 ft.) depending on the specifi c infrastructure and servic-

ing requirements (i.e., drainage, traffi c volume and urban 

forestry).

Narrow, curbless streets save money, cause fewer ecological impacts and 

are more easily shaded by street trees.
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Curbless street profi les and/or alternative drainage systems 

are intended to allow water to infi ltrate directly into

infi ltration areas and street trees are closely spaced to pro-

vide ample shade for pedestrians.

Principle No. 7

Preservation of the natural environment and promote natu-

ral drainage systems where stormwater is held on the sur-

face and permitted to seep naturally into the ground.

The backbone of the Plan’s ecological infrastructure is its 

linked system of streets and open spaces, which includes 

local streets, major and minor parks, schools, riparian 

protection areas, tree preservation areas, neighbourhood 

parks and buffers. This system will simultaneously satisfy 

social, recreational and educational demands while meeting 

important ecological goals such as stream protection,

stormwater management and habitat preservation. As a 

result of increased permeability of road and yard surfaces, 

it is anticipated that up to 80% of all rainfall that falls 

on the area annually will be absorbed. The plan includes 

two major park/school sites, which function as infi ltration 

basins during unusually heavy rains, and as useable green

areas for the surrounding residents and school facilities 

during normal periods. In addition, a series of shallow 

ponds serve as detention/infi ltration areas for more fre-

quent major rains, holding water until it can seep naturally 

back into the soil, be transpirated by aquatic plants or be 

released into the stream clean and at very gradual rates.

Designed as natural components of two of the three major 

parks, the ponds will provide a permanent habitat for avian 

and aquatic species while also making a positive contribu-

tion to the aesthetic quality of the landscape.

Large parks and school grounds are integral components of the site’s

ecological infrastrucutre. They provide on-site bioremediation and infi la-

tration for large storms, and they become shallow retention basins during 

20 to 100 year storm events.
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OVERALL GOALS FOR EAST CLAYTON

The sustainable principles provided the general parameters for sustainable planning and design in East Clayton. 

The NCP is also based upon achieving additional goals related to ecology, economy and social

equity as follows:

Ecology

1. To improve air quality by reducing auto use by ensuring that commercial and transit services be located 

within a 400-metre walkable radius of all residents; and by achieving a 25% reduction in emissions and the 

corresponding increase in air quality.

2. To maintain stream health and enhance habitat by maintaining or enhancing the ecological performance of 

native aquatic habitats; by ensuring that 50% of parks, riparian areas and greenways have signifi cant habitat 

value; and by maintaining existing base fl ow levels in all on-site and off-site stream channels.

Equity

1. To provide one job per 2.8 residents.

2. To provide a wide variety of unit types appropriate to citizens of all ages and family types.

3. To provide at least 20% of affordable rental housing relative to income distribution and family size of the 

surrounding communities – with an emphasis on affordable family housing – throughout the neighbourhood.

Economy

1. To give 100% of the dwelling units the opportunity for passive solar orientation.

2. To design all roads and yards so as to infi ltrate 80% of runoff and attempting to reduce the costs of road 

and stormwater infrastructure by 25%.
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PART III: SUSTAINABLE DEV’T STANDARDS, DESIGN GUIDELINES AND ZONING

The seven sustainability principles and the above goals resulted in sustainable development standards and design 

guidelines, which were developed through the NCP process for development projects in East Clayton. These 

guidelines and standards are mutually supportive, for example, the effectiveness of the drainage system in the 

demonstration project (and for the entire drainage area) is related to the road pattern and theamount of pervious 

surface area. In addition, density and street connectivity are related to automobile use and pedestrian access to

services, parks, etc. – all main components of a sustainable neighbourhood. 

It is noted that the standards and guidelines contained in this report refl ect those developed through the various 

charrette and technical meetings throughout the preparation of the NCP.  The precise requirements will be 

confi rmed at the fi nal stage of rezoning associated with the demonstration project.

ACHIEVING DENSITY AND DIVERSITY

Residential development projects in East Clayton will be designed and evaluated in accordance with their ability 

to meet specifi c density targets and development standards to ensure that the density and diversity objectives 

(and thus the sustainable principles) are attained. In addition, the projects will be evaluated on their ability 

to meet the intent and requirements of Surrey’s new series of small lot zones. The standards are intended 

to be incorporated into the rezoning process associated with the development applications, whether or not a 

customized zone or a combination of existing small lot zones is used to accommodate the project.

Density and Diversity Targets

The target density for development projects in the NCP is the higher range identifi ed in the NCP, which means 

that the net residential density should be 27.28 units per hectare or 11 units per acre. This density should be 

achieved in each development if the overall target density (about 13,000 population) is to be achieved.

To encourage the proponents of development projects to meet the density (and diversity) targets, the City 

developed a model set of standards which will act as an incentive for proponents to propose higher densities and 

a range of housing and tenure types. The model incentive standards are illustrated in Table 1. Large development 

projects should incorporate land use mixes that comprise a wide array of different dwelling types (i.e., low, 

medium, medium-high and high density housing forms in detached, semidetached, fee simple row and town 

housing, and apartments) within the project itself and also on the same block. The different dwelling types

should be arranged on the blocks in compatible building forms. To achieve a variety of lot sizes and housing 

types, the City also undertook a review of its Zoning Bylaw with a view to creating a series of new small 

lot zones to ideally be utilized most predominantly in East Clayton. The new zones and their associated 

development standards are outlined in Table 2.
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Table 1:  Achieving Residential Density and Diversity 
Density 
Range

as per NCP 

Base
Density/Zone 
Permitted  3

Density Permitted if Both Additional 
Density and Diversity are Proposed 

Zones Permitted if Both Additional 
Density and Diversity 

 are Proposed 4

Half-acre 

Residential 

(Aloha Estates) 

RH 4 upa one coach house per lot 

RH, RH-G 

6-10 upa 

Note: minimum 

density must be 

achieved in all 

designations 

6 upa/RF 8, 9 & 10 upa permitted if there is a minimum 

of 20% mix of unit types provided (20% of 

the unit types on a block or development 

project must be other than the type allowed in 

the base zone (i.e., detached single family 

home in RF Zone); this does not apply to 

secondary suites (RF-SS); single detached 

homes regardless of the zone, are considered 

to be one unit type 

Coach houses on every corner lot (zone & 

regulations impending) 

RF, RF-G, RF-12, RF-SD, RM-D, RM-

10, RF-12C 

10-15 10 upa/RF-12 11, 12 upa permitted if minimum 10% mix of 

unit types provided 

Coach houses on every corner 

RF-12, RF-9, RF-SD, RM-D, RM-10, 

RF-12C 

  13, 14, 15 upa permitted if minimum 20% mix 

of unit types provided 

Coach houses on every corner 

RF-12, RF-9, RF-SD, RM-D, RM-10, 

RM-15, RM-19, RF-12C 

15-25 15 upa/RM-15 16 - 19 upa Coach houses encouraged on SF lots 

RF-12, RF-9, RF-SD, RM-D, RM-10, 

RM-15, RM-19, RF-12C 

  20 - 25 upa Coach houses encouraged on any SF lots 

RF-12, RF-9, RF-SD, RM-D, RM-10, 

RM-15, RM-19, RM-30, RF-12C 

25-45 25 upa/RM-30 26 - 30 upa RF-12, RF-9, RF-SD, RM-D, RM-10, 

RM-15, RM-19, RM-30, RM-45, RF-12C 

  31 - 45 upa ALL + RM-45 

*  Net density excludes roads, watercourses and other undevelopable lands. 

Table 2:  Small Lot Zones 
Zone Lot Size Max. No. 

Units Per 
Acre 

Frontage Dwelling Unit 
Size 

Maximum Lot 
Coverage 

Comments 5

RF  Single Family 6,000 sq.ft. 6 50 ft. 2,800 sq.ft. 40% buildings 

only 

Standard lot 

RF-SS  Single 

Family Secondary 

Suite 

6,0000 sq.ft. n/a 50 ft. suite max. = 968 

sq.ft. 

40% buildings 

only 

RF-G  Single  7.5 with 40 ft. - 50% can be 0.55 FAR incl. 300 45% 15% open space
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Table 2:  Small Lot Zones 
Zone Lot Size Max. No. 

Units Per 
Acre 

Frontage Dwelling Unit 
Size 

Maximum Lot 
Coverage 

Comments 5

Family Gross 

Density 

15% open 

space 

35 ft. for garage required 

RF-12 & RF-12C  

Single Family (12)
6

4,000 10 40 ft. x 100 ft. 

wide/shallow lots 

can be 47 ft. x 82 ft. 

2,499 sq.ft. 45%  

RF-9  Single 

Family (9) 

3,000 sq.ft. 

30% can be 

2,600 sq. ft. 

13 30 ft. 30% can be 26 

ft. 

1,800 sq.ft. 

Coach house: 700 

sq. ft. 

45%  

RF-SD  Semi-

Detached  

3,000 sq.ft. 13 30 ft. 1,650 sq.ft. 45%  

RM-D  Duplex  10,000 sq.ft. 1 unit per 

strata lot 

80 ft. 0.48 FAR include. 

960 for garage 

33%  

RM-10  Multiple 

Residential  10 - 

Strata or Bareland 

Strata

3,500 sq.ft. 10 30 ft. n/a 

0.5 FAR for entire 

lot 

40% (strata over 

2.5 acres in size) 

indoor/outdoor 

amenity space 

required; 

bareland strata 

RM-15  Multiple 

Residential 15 

Strata

0.5 ac. (for 

strata) 

15 100 ft. (for strata) n/a 0.6 FAR for 

entire lot 

45% (strata over 

2.5 acres in size) 

strata

(townhouse); 

indoor and 

outdoor amenity 

space required 

RM-19  Multiple 

Residential 19 

1,800 sq.ft. 19 20 ft. 0.90 FAR for 

interior lot 

55% internal unit 

45% end unit 

fee-simple 

rowhouses 

RM-30  Multiple 

Residential 30 

Strata

0.5 ac. (for 

strata) 

30 100 ft. (for strata) 0.9 FAR for entire 

lot 

45% (strata over 

2.5 acres in size) 

apartments & 

townhouses; 

indoor/ outdoor 

amenity space 

required 

RM-45  Multiple 

Residential 45 

Strata

0.5 ac. (for 

strata) 

45 100 ft. (for strata) 1.3 FAR for entire 

lot 

45% medium rise 

apartments; 

indoor/ outdoor 

amenity space 

required 
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The design guidelines prepared for development projects in East Clayton are also intended to achieve housing 

diversity and neighbourhood liveability. They are outlined as follows:

ARCHITECTURAL DIVERSITY

No street block should have more than two consecutive single-family homes with the same house model. 

Variations in massing (i.e., porches and roof form) and elevations (i.e., window treatments and materials) are 

encouraged to achieve this. Detailed design guidelines are included in the NCP document.

STREET ORIENTATION

All buildings should be street-oriented and no “gated” projects will be allowed.

PARKING AND GARAGES 

For Detached Homes:

Homes should have a maximum of 2 parking spaces per unit, one of which must be on the lot. The second space 

may be provided elsewhere, such as on the street, subject to the proven ability of the street(s) adjacent to the lot 

being able to accommodate the projected parking demand generated from all dwelling units on the street or

block. A parking evaluation will be required at the rezoning and subdivision stage. All on-site parking should 

be accessed via a rear lane garage and no more than one garage door per unit should be allowed. Entry drives 

and curb cuts (where applicable) are to be minimized by combining two driveways for one driveway entry.  

Permeable materials (i.e., porous pavement, gravel, pavers) are recommended for driveways, parking pads and 

parking courts.

For Multiple Residential Projects:

There should be a maximum of 2 parking spaces per unit, one of which should be on site. The second space 

may be provided elsewhere, such as on the street, subject to the proven ability of the street(s) adjacent being 

able to accommodate the projected parking demand generated from all dwelling units on the street or block. A 

parking evaluation will be required at the rezoning and subdivision stage. All on-site parking should be accessed 

via a rear lane garage and no more than one garage door per unit should be allowed. Front entry drives and curb 

cuts are to be minimized by combining two driveways for one driveway entry. Permeable materials (i.e., porous 

pavement, gravel, unit pavers) are recommended for driveways, parking pads and parking courts.

For Mixed-Uses:

Street parking for commercial uses should be used where possible depending on the demand for parking 

generated by the mix of uses in the project. On-street parking should be utilized in mixed-use areas whenever 
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ACCESS AND STREET CONNECTIVITY WITHIN 

DEVELOPMENT PROJECTS

General

All streets must be bicycle and pedestrian friendly and there 

will be a multi-use path along a portion of the 70 Avenue 

greenway and the north-south dedicated greenway. 

Street Connectivity 

Street networks within and among development projects 

must be based on an interconnected street network, in a 

grid or modifi ed grid pattern, to ensure a variety of itin-

eraries and to disperse traffi c congestion, to respect the 

continuity of green space, drainage requirements, landuse/ 

topography, and existing property boundaries, to accom-

modate convenient transit routes, and to generally reduce 

the environmental impacts of urban development in East 

Clayton.

                                                         

Conventional North American suburban development is 

characterized by low-density housing, culs-de-sacs and cur-

vilinear streets connected to wide arterials. This hierarchical 

street confi guration means that most trips are longer than 

they need to be and thus favour driving over walking or 

biking. Building more of these kinds of communities means 

that more people are forced to drive, trips get longer, and 

air pollution increases. In contrast, interconnected streets in 

a grid, or a modifi ed grid pattern, in addition to greenways 

and bikeways, provide multiple and alternative routes for 

moving through a community. Research shows that, in com-

bination with higher than average residential densities (i.e., 

above 25 units per hectare), a high degree of land-use mix 

(including local employment opportunities) and access to 

frequent transit service, interconnected street networks can 

greatly reduce vehicle miles travelled.

The organization of the roads, blocks, parks, parkways and 

riparian areas in the East Clayton Plan responds to the site’s 

topography and the location of its sub-watersheds. The 

street network is organized around a four-level hierarchy 

of streets, which includes arterials, collectors, local streets, 

and lanes. This is unlike conventional developments, where 
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traffi c is routed along an exclusive and dendritic hierarchy 

of roads — from an arterial, to a collector, to a local, 

and fi nally to a cul de sac. The plan’s integrated system 

disperses  traffi c across the interconnected and modifi ed 

grid, thereby reducing the strain on arterials.  Major and 

local through-traffi c is accommodated on a system of major 

and minor arterials, furnished according to specifi c require-

ments for servicing, utilities, drainage, pedestrian ameni-

ties, and urban forestry.

Improved Walkability of the East Clayton Plan                                                                                               

In addition to the incorporation of greenways, bikeways 

and improved pedestrian areas, East Clayton will contain a 

Main Street commercial district and a total of fi ve commer-

cial locations, the latter of which are dispersed throughout 

the community so as to be within a 4 to 5 minute walk of 

all residences. A “high-tech” business park, and a live-work 

area will also ensure local workplaces for the community’s 

residents. Bus transfer points will eventually be located 

within 800 metres of each residence. The integrated grid 

of streets and lanes ensures that pedestrians have multiple 

route choices to nearby destinations.

Benefi ts to Air Quality in the East Clayton Plan                                                                   

East Clayton’s integrated street network, together with 

higher than average residential densities, mixed land uses 

and pedestrian friendly green streets, are expected to curb 

reliance on the automobile. As a result, it is anticipated 

that both vehicle miles travelled per person per day and 

per capita production of greenhouse gas attributable to auto-

mobile use, will be reduced by over 40% when compared 

to conventional suburban models. In addition, the number 

of cars per household will be reduced by 0.6 from the typi-

cal number of cars per dwelling in conventional suburban 

neighbourhoods.
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STORM WATER MANAGEMENT GUIDELINES

Infi ltration vs. Conveyance

Key among the seven sustainability principles was the pres-

ervation and promotion of riparian areas and the drainage 

regimes that support them.  Ultimately this required a 

change in basic storm water management strategies.  Cur-

rent standards require that rain falling on impermeable sur-

faces such as roads and parking lots be drained into grates, 

conveyed by pipes and deposited directly into waterways. 

This polluted stormwater is deposited at velocities and vol-

umes many times greater than pre-development rates, scour-

ing stream beds and resulting in uneven basefl ows.  Green 

infrastructure reverses this trend by encouraging the infi ltra-

tion of rainwater into the ground, where it is fi ltered natu-

rally by the soil before it reaches streams. Infi ltration also 

regulates the rate at which water enters the stream system, 

mimicking predevelopment forest land hydrology.

This alternative approach to stormwater management was 

particularly crucial on the East Clayton site, which drains 

into three of the region’s most signifi cant rivers: the Serpen-

tine, the Nicolmekle and the Fraser Rivers. Experience in 

other neighbourhoods allowed City of Surrey engineers to 

predict that conventional infrastructure would not only lead 

to stream erosion  and basefl ow reduction, but it would 

also increase the duration and frequency of already chronic 

fl ooding in agricultural lands (the City was successfully 

sued by lowland farmers for 60 million dollars for fl ood 

damages caused by conventional upstream storm drain sys-

tems).  Engineers participating the East Clayton design 

process were therefore faced with how to apply principles 

of infi ltration and pavement reduction to this very sensitive 

site.  Below are listed some general stormwater guidelines:

- Where used, the swale drainage in excess of that lost to 

infi ltration should be conveyed to a deep well system (to a 

rate specifi ed as the maximum capacity of the well derived 

through fi eld testing) where possible and economical. 

Allowable suspended solids in runoff directed to wells must 

not exceed 10mg/L.
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- All developments must ensure a safe conveyance of major 

fl ows up to the 100 year return period storm to the creek 

systems via stormwater detention ponds. The detention 

ponds are to be designed for a maximum outfl ow rate as 

specifi ed in the NCP.

- The stormwater management ponds are to be designed to 

limit fl ows to the creeks to existing rates for 2-year and 

100-year storms.

- The centre normal water level depth is to be no greater 

than 1 metre (3.3 feet) with peripheral areas inundated 

during a fi ve-year return period storm, and remaining mar-

ginally wet. Storms exceeding the 5-year return period will 

fl ood adjacent sports fi elds up to a maximum depth of 1 

metre (3.3 feet).

- Ponds must be designed with a naturalized edge for habi-

tat and to enhance aesthetic quality.

On-Lot Stormwater Management                                                                                        

Almost 70% of the watershed is comprised of parcels. 

Each parcel has on-lot drainage areas, making the develop-

ment of individual parcels another crucial part of the ‘green 

infrastructure’ system.  Building roofs, driveways and other 

on-lot impermeable surfaces have to be minimised and their 

runoff infi ltrated into yards instead of into street systems. 

As listed below, there are several ways to facilitate yard 

infi ltration:

- All permeable surfaces are to infi ltrate at a rate not less 

than 24mm/day during winter (saturated conditions).

- For areas with gross residential densities equal to or less 

than 20 units per acre, no more than 45% of the site is to be 

covered with impermeable surfaces (roofs, patios, parking 

pads etc). 

- All impermeable surfaces (e.g., roof areas) are to drain to

permeable areas and/or on-site infi ltration devices con-

structed by the developer.

- Native top-soil removed for construction of services, road-

ways, lanes, etc. is to be replaced on the lots during or 

following construction.
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- Infi ltration enhancements can be accomplished via infi ltra-

tion pits of various designs and confi guration.

- In most cases infi ltration pits will be located at front, 

rear or side property lines and as far from the building 

foundations as is practical so that there is at least one metre 

of undisturbed parent material between infi ltration pits and 

foundation excavation. Infi ltration pits can be fi lled with ¾ 

inch crushed rock or prefabricated infi ltrators.

- Grass fi lter strips and elevated yard drain inlets should 

be used to prevent siltation. Observation pipes should be 

installed in each.

Streets           

One of the largest generators of excess stormwater in any 

municipality is the paved street system. The typical “curb 

and gutter” street section, which has become mandatory for 

even the most lightly travelled  suburban street, prevents 

rain water from being absorbed into roadside soils.  

If one takes this typical curb and gutter detail and mul-

tiplies it by the thousands of miles of paved streets 

typical to most metropolitan areas - the simple curb 

looks like an environmental disaster in the making.

Recently, retention ponds have been required in many juris-

dictions as an answer to peak discharges generated by 

curbed road systems. These ponds may help mitigate peak 

fl ows, but they do nothing to protect base fl ows during 

dry seasons and are only partially effective in fi ltering 

pollutants. They can also operate in unpredictable ways 

such that fl ooding can even be exacerbated, rather than 

relieved (CH2Mhill 2002). A signifi cant emphasis was 

therefore placed on the design of the streets themselves.

Infi ltration is encouraged on the ‘green’ streets of East 

Clayton both through the use of permeable surfaces (ei. on 

laneways and driveways) and by eliminating curbs, thereby 

allowing water to infi ltrate directly into the infi ltration zone, 

or swale. Swales will absorb most street runoff, up to 

24mm per day during winter conditions. Only when swales 

become saturated does water drain into a system of shallow 

perforated pipes laid into the infi ltration zones . This pipe 

system connects all infi ltration devices and moves water to 
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retention/treatment ponds or artifi cial wetlands. The system 

has been sized to convey the two-year event (a downgrade 

from the traditional fi ve-year event system, made possible 

by a decrease in overall site run-off due to infi ltration 

measures used elsewhere on the site).

Paved street widths for local and collector streets in the 

plan range from 6 meters to 11.3 meters.  Rights-of-way for 

these streets range from between 17 meters (56 feet) and 

22 meters(72 feet), depending on specifi c infrastructure, 

servicing and amenity requirements of each individual cor-

ridor.  Street trees are planted within these rights of ways 

such that 60% of the street section will be shaded at matu-

rity (20 years from date of planting). These “urban forest” 

street trees will be an important element of the streetscape 

and a signifi cant factor in the maintenance of watershed 

health, specifi cally through their ability to moderate hydro-

logic fl uctuations (evaporation, transpiration, retention of 

water in root zones, increased soil permeability and water 

retention capacity, etc).  

A series of performance standards for the roads in East 

Clayton were developed through the planning process and 

should be used as a basis for designing roads within devel-

opment projects. These performance standards (prepared by 

Reid Crowther Engineering Consultants) are contained in 

Appendix A2 of the NCP document. General guidelines for 

road design are as follows:

- Street right’s-of-way should be the same or less wide than 

the City of Surrey standards.

- The drainage performance is not to be compromised by 

street standards.

- Maximum infi ltration from roadside infi ltration devices is

2.0mm/hr (48 mm/day) and 0.5 to 1.0 mm/hr (24mm/day) 

during saturated and winter conditions.

- Swales should be designed to address surface fl ow for a 

5-year storm event with no road or boulevard fl ooding; and 

a 100-year storm event with a maximum of 250mm depth of 

fl ooding on the roadway surface.

-  Curb and gutter systems for arterials and collectors 

should be specially designed to ensure that surface water is 

Top: Conventional curb and gutter         

Middle: Roadside Swale            

Bottom: Crushed Stone Infi ltration Trench
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routed to an open channel system for infi ltration and water 

quality.

- Street tree spacing on local streets must accommodate the 

drainage system (8-10 m) and not be located less than 3m 

from infi ltration devices (infi ltration systems overrides the 

street tree requirement).

- Trees are to be located such that the root system is not 

within saturated soil zones. 

- On-street parking will be prohibited on major 4-lane arte-

rials.

- Driveway entries should be shared and be no wider than 

3.5m at the roadway/boulevard interface.

- Driveways crossing infi ltration devices must be designed 

to ensure the continuity of surface water fl ow during satu-

rated conditions while allowing safe access for residents.

- Local street right-of-ways are to have no more than 50%

impervious surface.

- The canopy of street trees should cover at least 60% of the 

street at full maturity.

School And Park Sites

The Plan’s green infrastructure is also comprised of linked 

open spaces, including major parks, smaller neighbourhood 

parks and school sites. In addition to offering educational 

and recreational opportunities, these areas provide ideal 

locations for naturalised wetland habitat and overfl ow 

ponds.

The plan proposes 9.53 hectares of combined park and 

school sites, which provide forest cover, habitat and on the 

eastern school site, a naturalised wetland. This wetland will 

act as a retention and biofi ltration area for surface water 

from other parts of the site and with its native plantings and 

small islands, extensive bird habitat. The centre depth of the 

pond is constructed to a maximum depth of one meter, with 

peripheral areas accepting the 5-year storm. In the event of 

a 100-year storm, adjacent playing fi elds would be fl ooded 

to a maximum depth of 1 metre. As already mentioned, 

these wetland/retention facilities are effective for dealing 

with peak fl ows, however they cannot substitute infi ltration 

measures elsewhere on site.
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Smaller neighbourhood parks also contribute to this system, 

as they accept drainage from surrounding street surfaces 

and, in certain locations, provide sites for deep well infi l-

trators. The infi ltrator’s main function is to accept stormwa-

ter produced by peak fl ows and discharge this water into 

regional groundwater aquifers. The capacity of each well 

will be dependant on its location in the area, ranging from 

60 litres/second down to 10 litres/second. 

Where a development project incorporates a public park or 

open space, the following guidelines should be followed in 

its design:

- The use should be restricted to passive recreation and 

multi-use pathways should be located outside the prescribed 

creek set-back areas (if applicable). Where 30 metres of 

riparian vegetation exists (or the potential for vegetation to 

be established exists) the streamside protection area (set-

back) is 30 metres wide as measured from top-of-bank (and 

in some cases 15% for single family lots).

- Low-impact walkways outside protected areas or those 

connecting one side of a stream to another should be no 

more than 1.2 metres wide. Multi-use pathways outside 

protected areas should be nomore than 4 metres wide.

- 100 per cent of the area within 40 metres (131 feet) of the 

top-ofbank of streams is to be covered by tree canopy so 

that at least 80%of the open space will have habitat value.

- Each riparian area is to accommodate open clearings 

outside the protected area, as per the Provincial Fish Protec-

tion Act Streamside Protection Directive. In some cases, 

this area will be needed for detaining fl ood waters for the 

100-year storm up to a maximum depth of 1 metre (3.3 

feet.).

- At least 40% of the area within neighbourhood parks are 

to be covered by canopy at tree maturity, thus ensuring that 

a strong vegetated edge surrounds an open interior space.

Artifi cial stream and 4.0m wide pathway through riparian area.
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URBAN FORESTRY

Residential yards are an important element in the urban forestrystrategy for East Clayton. Locations should be 

found in the permeable areas of the lot for shade trees such that, when mature, their canopy will cover at least 

40% of the lot. Trees will generally be of the “medium sized” variety, capable of achieving approximately 40 

feet in height at maturity. Trees should be located at least 3 metres from the outside edge of infi ltration devices. 

Trees should be at least 3” d.b.h. when installed and be thriving one year after planting.

SOIL PRESERVATION

- Site topsoil must be carefully stockpiled for later redistribution on the site. In general, on sites developed for 

residential use at densities at or lower than 25 units per acre, the area available for respreading this topsoil will 

be approximately 50% of the area of the site prior to development. Consequently topsoil depths in the fi nished 

site will be up to twice what they were originally.

- Topsoil depth in East Clayton is generally thin, often less than .5 metres. Where topsoil depth is greater than 

.5 meter, at least the fi rst .5 meters of topsoil should be stockpiled for later distribution over the areas of the site 

intended for permeable surfaces. The intention of this requirement is to insure that the thin soils of the Clayton 

area have been re-used to their maximum advantage and that topsoil will not be permanently removed from the 

site. In short, this plan anticipates that yards and boulevards will absorb more water and provide a better medium 

for tree growth when this project is completed than the site does at present.

- Care must be exercised in grading the site and setting fi nal fl oor grades in structures to insure that this happens. 

This site development method will make it diffi cult and in many cases impossible to retain existing trees. In 

these cases the need to ensure the adequate hydrological and urban forestry performance of the

site after development will take priority.

FOUNDATION DRAINS

- Foundations can be drained in three basic ways: a) electric sump pumps that can be run from municipal 

water pressure in the event of electric power failure (these pumps should discharge into yards in the same 

manner as downspouts); b) drain pipes that discharge into street-side infi ltration devices, street-side swales, or 

lanes; and c) in street “storm-drain” systems for foundations which connect into the areas system of infi ltration 

wells or retention ponds.

- Foundation drain strategies can be developed in accordance with cost and site constraints as long as they 

are approved by the City.
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PART IV: DEMONSTRATION PROJECT:

SITE SELECTION

After considering various potential sites for a demonstra-

tion development project, a 50-acre development site in the 

East Clayton neighbourhood was selected to accommodate 

the fi rst development project in East Clayton (see Map 1). 

A site in the East Clayton area was deemed suitable for a 

demonstration project to put the principles and alternative 

development standards into practice because:

* It has major drainage constraints which needed effective 

and alternative ways to overcome.

* There are signifi cant costs associated with servicing the 

site – cost savings could be explored in the context of a 

demonstration project.

* Surrey has an established leadership role in promoting 

sustainable development and Surrey City Council and staff 

had exposure and experience with sustainable development 

planning practices through the Clayton General Land Use 

Plan process and previous Surrey charrettes.

* Local resident groups and the City were mobilized and 

most stakeholders were prepared to participate.

Demonstration 

Project Site

The site is located immediately east of an existing high school and community park area and west of a future 

elementary school. It is located within the northwest portion of the NCP area very close to the future community 

commercial precinct in the centre of the entire Clayton area. The formal application (fi rst phase) submitted for 

rezoning and subdivision approval consisted of 142 lots on about 25 acres, including a small park (0.75 acres) 

and a north-south greenway. The project received approval to proceed by City Council on March 4, 2002.

Generally, the demonstration project includes:

* 142 lots ranging from 322 to 498 square metres in size and two multiple residential sites

* a net density of 26.96 lots per hectare (10.91 lots per acre)

* 30% lot coverage on the residential lots

* provision for coach houses in some and secondary suites in all of the homes

* 50% lane access lots

* no garage-dominated streets

* a grid road pattern

* a tree replacement plan

* a major greenway, and

* several “green” (more than average urban forested) streets.
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MAJOR PARTICIPANTS IN THE DEMONSTRATION PROJECT

The Developer

The site for the Demonstrated Development Project is held outright or with options by a development company 

(the Developer) which is a large and respected development fi rm specializing in conventional single-family 

development and building. This particular site and Developer were chosen due to various constraints, as 

mentioned in the section above, including the location of sewer lines and the need to address the terimnation 

of stormwater fl ows on this site.  The Developer is very active in the development of new urban areas in 

Surrey and other cities and municipalities in the Region. Representatives of the Developer were closely involved 

with the preparation of the East Clayton NCP both as an owner on the Citizen Advisory Committee, and as a 

developer on the Design Team. It is estimated that the Developer has an interest in approximately 150 acres 

in the entire East Clayton Area.

The City of Surrey

The Planning and Development Department led a team of City staff in participating in the design sessions and 

charrettes associated with designing and reviewing the early proposals for the demonstration

development project. Present at the sessions were senior staff from the Planning and Development Department, 

the Engineering Department and the Parks, Recreation and Culture Department (managers, planners,

urban designers, engineers and arbourists). Having senior staff in attendance aided in achieving focused and real 

results at the sessions due to the ability of the City teams to make decisions at the table. 

The James Taylor Chair in Landscape and Liveable Environments

The James Taylor Chair (JTC) provided leadership and technical expertise on principles of sustainable urban 

design and the use of the design charrette method for the demonstration development project. A

representative of the Pacifi c Resources Centre assisted in facilitating the charrette sessions and ensured that 

the process was fair and effi cient. Staff from the JTC took notes on all of the charrette sessions and ensured 

that the follow up actions and responsibilities assigned were carried out by the specifi ed parties. As Chair 

of the Headwaters Advisory Committee, the JTC also kept the Committee updated on the progression of the 

demonstration project and relayed the advice and comments of the Committee to the demonstration project 

teams.  There were also a number of technical experts on the project team, including engineers (both the 

Developer’s and the consultants engaged by the City), architects and a hydrologist.
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Blue areas currently under offi cial subdivision permit process

ACHIEVING 7 SUSTAINABILITY PRINCIPLES

It is recognized and expected that the experience gained from this project and the process leading to the project 

approval and construction will result in more fuller achievement of the sustainable development objectives in 

the future projects in East Clayton and elsewhere.  The following pages provide tables detailing how the Dem-

onstration Project has satisfi ed the NCP’s 7 sustainability principles and the associated objectives and perfor-

mance standards relevant to the Project site. These tables include details of specifi c methods used to meet each 

principle and lessons learned along the way, such as the need to seek external funding for the construction of 

more ‘risky’ sustainable insfrastructure.  As mentioned in the following tables, success in sales of the develop-

ment (100 of 142 lots sold since the project completion in January 2003) has already convinced developers of 

future phases and City of Surrey staff of the viability of alternative infrastructure.

DEMONSTRATION PROJECT:  

CONSTRUCTION PHASE 1

FUTURE CONSTRUCTION 

PHASES OVER NEXT 10 YRS



Affordability and Choice Today (ACT) Program:  Phase E: Final Report 

James Taylor Chair in Landscape and Liveable Environments    February 2003        31

Principle No. 1

Increase density to conserve energy by the design of compact walkable neighbourhoods to 

encourage pedestrian activities where basic services (e.g. schools, parks, transit, shops, 

etc.) are within a 5 to 6 minute walking distance from their homes.

New residential East Clayton street with compact townhomes.

1
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1
NCP OBJECTIVES PROJECT RESULTS COMMENTS/LESSONS

Average Gross Residenstial Den-
sity of 10 units per acre.

Achieved, densities ranging 
between 6 to 10 units per acre for 
low density, 10 to 15 for medium 
and 22-45 for high density.

park area

•In the initial phase, the proposed 
lots range in size from approx. 
322 sq. m./3,446 sq. ft. to 498 
sq.m./5,3000 sq.ft.  
•See Table 1 on following page 
detailing standards developed 
by City to act as incentives for 
meeting density targets.

1.1

1.2

1.3

The fi rst project should have 
access to a park.

Achieved, park area located on 
the corner of 189th St and 69th 
Avenue. 

•The total area of both the park 
shown in this phase located at 
189th St and the park planned 
above 70th Avenue, will comprise 
5% of the area under the current 
and future phases.

•Commercial not planned for this 
Phase, however will be included 
in future phase, located as shown 
at left within 400m/5min walk 
from all residences in Phase 1.

future commercial

All residential units located no 
more than a 5 minute walk from a 
neighbourhood commercial area.

6-10 u.p.a(Low Density)
10-15u.p.a.(Medium Density)
10-15u.p.a.Special Residnetial
15-25u.p.a.(Med-High Res)
22-45u.p.a.(High Density)

Achieved with future construction 
phases.  
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1
To encourage the proponents of development projects to meet the density (and diversity) targets, the City developed a 
model set of standards which will act as an incentive for proponents to propose higher densities and a range of housing 
and tenure types. The model incentive standards are illustrated in Table 1.
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Principle No. 2

Provide different dwelling types (a mix of housing types, a broad range of densities from 

single family homes to apartment buildings) in the same neighbourhood and even on the 

same street.

East Clayton residential streets with a range of housing types, including townhouses, small and medium single family and 
detached strata homes, all in a two block area.

2
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2
NCP OBJECTIVES PROJECT RESULTS COMMENTS/LESSONS

Mixed housing types to allow a 
wide range of incomes, owner-
ship and rental options.

Achieved, as seen above, various 
housing types included in a two 
block area.

•The fi rst project includes town-
homes, small and medium single 
family and strata homes.  Subse-
quent projects will include higher 
ratios of multi-family develop-
ments.

2.1

2.2

Secondary suites and coach 
houses are to be planned for in 
low and medium density projects.

Achieved, as all single family 
houses have been built to acco-
modate rental units.

•Single family houses have been 
designed to include units which 
can be converted into secondary 
suites, which are legal by right in 
single family homes. Densities in 
this phase will therefore increase 
with the gradual inclusion of 
secondary suites.
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2
To achieve a variety of lot sizes and housing types, the City also undertook a review of its Zoning Bylaw with a view to 
creating a series of new small lot zones to ideally be utilized most predominantly in East Clayton. The new zones and 
their associated development standards
are outlined in Table 2.
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Principle No. 3

Communities designed for people; therefore all dwellings present a friendly face to the 

street to promote social interaction.

Homes designed with 4 meter setbacks and front porches to aid in neighbourhood interaction.

3
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3
NCP OBJECTIVES PROJECT RESULTS COMMENTS/LESSONS

Partially achieved; for blocks 
with no lanes, it was decided 
that driveways would instead by 
paired.

•Although paired driveways are  a 
departure from shared driveways, 
they continue to minimize curb 
cuts.
•The decision to provide paired 
instead of shared driveways was 
an attempt by the developer to 
compensate for the percieved 
risk involved in reduced front 
setbacks and lot sizes.  
•Success in sales so far, over 
100 lots sold since January 2003, 
has encouraged developers 
in future phases to accept 
universal lane access and will 
eliminate environmental, social 
and transportation safety issues 
consequent to driveways.

3.1

3.2

Front yard setbacks should be 
reduced to 4 meters for single 
family lots and elevated front 
porches should be encouraged.

Achieved, as seen in picture 
above, 4 meter standard set-
backs have been followed and 
front porches included.

For blocks with no lanes, shared 
driveways should be provided to 
reduce the number of curb cuts.

•Residential development has 
taken place within the RF-12 
Zone, which allows 4 meter 
setbacks, front porches and a 
further front setback of 2 meters 
in  possible.
•RF-12 also requires that front 
garages be designed to be ancil-
lary in the overall house design, 
and a 2 meter setback was 
enforced for front access garages 
from the primary facade of a 
house.



Affordability and Choice Today (ACT) Program:  Phase E: Final Report 

James Taylor Chair in Landscape and Liveable Environments    February 2003        39

Principle No. 4

Car storage and services handled in lanes at the rears of dwellings. 4

East Clayton back lane providing rear vehicle access to residences.
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NCP OBJECTIVES PROJECT RESULTS COMMENTS/LESSONS

Car storage and services are 
handled at the rear of dwellings.

Out of 8 blocks, 5 blocks have 
access to rear lands and portions 
of 3 blocks have private rear 
access easements.

• The success of the current 
phase, over 100 lots sold since 
January 2003, has convinced 
all developers involved in future 
phases to implement lane access 
housing to full standards.

4.1 4

Diagram of rear lanes to be integrated into community.
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Principle No. 5

Interconnected street network to insure that every trip, whether on foot, bike, or by car, is via 

the shortest possible route to disperse traffi c congestion; and public transit to connect East 

Clayton with the surrounding region.

Interconnected street network for East Clayton working off existing arterials.

5
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NCP OBJECTIVES PROJECT RESULTS COMMENTS/LESSONS

Cross roads or mid block connec-
tions should be no greater than 
100-150 meters apart (or every 
two blocks).

Achieved, building on existing 
defi ned arterial and major 
collector road network as much 
as possible, using the modifi ed 
“grid” system of streets with short 
blocks and rear lanes to provide 
multiple route choices and a 
more refi ned pedestrian/cyclist 
network.

•188 A Street has been 
eliminated in favour of a north-
south multi-use corridor between 
the single family lots and multiple 
residential sites.  Therefore, the 
interconnectivity is maintained for 
pedestrian and bicycle traffi c.
•Street network has been 
designed to accommodate 
transit routes, respect the 
continuity of greenspace, 
drainage requirements, land use/ 
topography confl icts, and existing 
property lines.

5.1 5

Diagram of Greenways, Dedicated greenways with multi-use paths, 
and riparian parkways.

Diagram of bus route with stops within walking distance of all 
households.
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Principle No. 6

Narrow streets shaded by rows of trees to save costs and to provide a greener and friendlier 

environment.

Residential street with generous tree boulevard.

6
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6
NCP OBJECTIVES PROJECT RESULTS COMMENTS/LESSONS

6.1

Canopy of street trees should 
cover at least 60% of the street 
surface at full maturity.

Achieved, as seen above in wide 
tree boulevards lining residential 
streets.

•Shade trees are closely spaced 
and 25 foot queing streets mean 
narrower width to shade.  Streets 
with lanes present no problems 
for planting.  The paired drive-
ways used in phase 1 continue to 
maintain tree planting rhythm.

Pedestrian and bicycle friendly street profi le, detailing drainage swales to be incorporated at a later stage.

6.2

Street rights of way are to be no 
more than 50% impermeable 
surface.

Partially achieved, in planted 
boulevards and crossings with 
interlocking pavers.

•Street rights of way for the fi rst 
phase have been paved with 
asphalt, however 50% perme-
ability standards will be upheld 
in future construction phases, 
as made possible by grants 
described in section 7.
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Principle No. 7

Preservation of the natural environment and promote natural drainage systems where storm-

water is held on the surface and permitted to seep naturally into the ground.

Left: infi ltration devices in the form of crushed stone and clean out basins incorporated into front lawns. Right: topsoil to be 
replaced at double depth to absorb water.

7
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NCP OBJECTIVES PROJECT RESULTS COMMENTS/LESSONS

Impermeable surfaces (e.g., roof 
areas) are to drain to permeable 
areas and/or on-site infi ltration 
devices constructed by the devel-
oper.

•For the purposes of monitoring in 
the fi rst phase, 50% of lots have 
been installed with infi ltration 
devices and 50% without. 
Locations of devices, monitoring 
stations and intitial results 
included on following pages 
of this section.  Initial results 
indicate viability of devices, 
therefore all future lots will be 
installed with infi ltration devices.

7.1

7.2

7.3

Achieved, with no top-soil 
removed from site and replace-
ment  at double depth to absorb 
water.

•In areas where topsoil depth was 
greater than .5 meter, at least 
the fi rst .5 meters of topsoil was 
stockpiled for later distribution 
over the areas of the site 
intended for permeable surfaces.  
As a result, yards and boulevards 
will absorb more water and 
provide a better medium for 
tree growth when this project is 
completed than the site does at 
present.

•Alternative drainage systems 
were diffi cult to implement under 
existing City of Surrey standards.  
The project was therefore granted 
$862,000 by senior governments 
in Spring 2002, for the develop-
ment of the innovative stormwater 
drainage system in the form of lot  
future phases. Developers have 
agreed to build all future streets 
in East Clayton to NCP infi ltration 
standards and treatment ponds 
on various parts of the site will 
be constructed incrementally with 
each successive phase.

Incorporate streets into a network 
of swales which will absorb most 
street runoff, and when saturated 
drain into retention/treatment 
ponds or artifi cial wetlands.

To be introduced with future 
construction phases.  Treatment 
ponds on different areas of East 
Clayton shown in green above.

7

Native top-soil removed for con-
struction of services, roadways, 
lanes, etc. is to be replaced on 
the lots during or following con-
struction.

Achieved, in the form of crushed 
stone and clean out basins built 
into front lawns, designed to 
ensure 12 to 24mm/day infi ltra-
tion and 30 years operation.
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7
Inlfi ltration device and test locations for phase 1.
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7

FLOW DURATION RESULTS

FLOW DURATION CONCEPT

Infi ltration monitoring: concept used in testing stormwater fl ow for various conditions and below, results of preliminary 
tests on infi ltration sites, showing positive relationship between pre-development fl ow and post-development fl ow, a result 
of infi ltration devices.
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7
Infi ltration design details.  In most cases infi ltration pits are located at front, rear or side property lines and as far from 
the building foundations as is practical so that there is at least one metre of undisturbed parent material between 
infi ltration pits and foundation excavation. Infi ltration pits can be fi lled with ¾ inch crushed rock or prefabricated 
infi ltrators.Grass fi lter strips and elevated yard drain inlets should be used to prevent siltation. 
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7
Construction details for future swale lined two-way queing streets.  Figure shows a swale drainage system which will improve 
infi ltration thereby reducing the total drainage fl ow through the storm sewer system.  Narrow pavement widths with landscaped curb 
extensions which will also increase the infi ltration opportunity for road drainage.
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LESSONS LEARNED 

Early Development Proposals

The Project Team relied on the Developer, who actively participated all along in the design and consultation 

process, to submit the fi rst development proposal to be heralded as the demonstration project. The

project was intended to set an example for others to follow in pursuing sustainable developments. Through the 

charrette process and other design team events, the Developer had the benefi t of hearing the

comments and requirements of the City and other participants well in advance of fi nalizing a development sub-

mission for offi cial review and approval by the City. Upon submission of a preliminary project (before formal 

application for rezoning and subdivision), several meetings with the Developer representatives were held to 

discuss the various issues, particularly issues associated with the Developer’s reluctance to initially incorporate 

all of the recommendations on sustainable development design.

The preliminary proposal was not consistent with the approved development concept for East Clayton, and 

would not have achieved most of the sustainable development principles. A more detailed assessment of this 

initial proposal was provided in a Corporate Report to City Council, but it was noted that the main concern 

expressed by the Developer was the anticipated non-marketability of the fi nal product, along with the desire to 

reduce costs to the lowest level possible. Overriding all of the Developer’s (and to some extent the City’s) con-

cerns regarding the demonstration project was the “risk” associated with implementing new ideas and systems 

for site and neighbourhood sustainability.

The “First Development” Problem

At these early stages of project development (pre-application), it was the opinion of City staff that many of the 

Developer’s issues could be alleviated through adjustments to the proposed project along with some measures to 

reduce the risk associated with the “fi rst” development in the area. Some possible remediation factors to address 

the risk issue were explored by City staff, including:

* Financial incentives or grants from senior governments for the City and/or the Developer to reduce risk

* A defi ned and focused partnership between the City and the Developer on a small pilot project (a smaller proj-

ect would involve less risk)

* Guaranteed faster approval processes for the demonstration project

* Involving the Developer in the preparation of the alternative street and drainage standards

* Canvassing other developers to participate in a demonstration project (several had expressed interest).

The City has pursued the idea of obtaining grants from senior governments to cover some of the risk factors 

- mainly those associated with the design and construction of stormwater infrastructure and the “safety net” 

needed to back up the untried natural stormwater systems. Recognizing that incremental and cumulative sustain-

able development at the local level benefi ts the regional, provincial, federal and even global environments and 

communities, the City requested equal “risk management” funding assistance from the GVRD, the Province and 

the Federal government. Grants were also applied for under the Canada Green Infrastructure Fund to implement 

a comprehensive sustainable stormwater management program. As of March, 2002 the GVRD has approved the 

funding formula (which also involved contributions from the City of Surrey) and the grant has been approved 

by the Federal and Provincial governments (see the ‘Public Profi le: articles written’ on following page).
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PUBLIC PROFILE: ARTICLES WRITTEN

Developments in the project’s infrastructure funding have been reported in the following article excerpt:

“A progressive residential subdivision near Cloverdale has been granted $862,000 by senior governments for an 

innovative stormwater drainage system. The East Clayton “sustainable development” project will use a system 

of natural drainage — through soil enhancement, detention ponds and similar works — to replace conventional 

storm sewers, thus reducing damage to urban streams. “The storm water technology used in this project, subject 

to successful performance, could have application throughout the province,” said Kevin Falcon, B.C. Liberal 

MLA for Surrey-Cloverdale. The B.C. and federal governments will each contribute $431,000 to the drainage 

project under the Canada-B.C. Infrastructure Program. The program is allocating $536 million in senior

government funding around the province for local works. Surrey taxpayers will pay for the remainder of the 

local drainage project’s $1.29-million total budget. The East Clayton development, in a largely rural area north 

of Cloverdale, is also planned as a pedestrian-oriented neighbourhood that could house as many as 14,000 

people.”  Taken from: East Clayton Project Receives $862,000 Grant: Innovative Drainage system

could set provincial standard.  The Surrey Leader. June 26, 2002 http://www.sustainable-

communities.agsci.ubc.ca/newsbody.html

The Georgia Basin Initiative website also recently ran an article on the project, detailing the profi le of the project 

within the planning and development communities:

The City of Surrey must represent its future constituents and will develop an education package to inform 

residents about the NCP’s green features. “Everything is a special bylaw including zoning, subdivision bylaw, 

development works bylaw - everything’s new,” says Wendy Whellen of Surrey’s Planning Department. “It will 

all be specifi c to East Clayton until it’s proven.” John Turner points out the developers are taking risks, too. 

“This is a different style of development and it’s more costly. Most planners think that if you give a

developer a higher density they’ll be happy and that’s not necessarily true. The units are worth less and you have 

to sell more of them. Municipal fees are 50 percent of the cost of developing a lot so you double the density, you 

double all the fees and levies. That just makes it more diffi cult to keep the costs of these lots down.” But Turner 

adds, “we had to look for an alternative way of dealing with water and the time was right to do that because it’s 

not just this area. All of the Lower Mainland is going to have to start dealing with drainage in a different way. 

We could see that was coming and we thought that this was an opportunity to be at the forefront. And I think that 

it will be to the benefi t of the Lower Mainland that we do that.”  Taken from: Surrey Shifts Sustainability Status 

Quo with Neighbourhood Concept PlanGBEI Stories From the Basin. by Geoff Gilliard. Environment Canada 

Georgia Basin Ecosystem Initiative http://www.sustainablecommunities.agsci.ubc.ca/newsbody.html
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Memorandum of Understanding (I) and Working Paper 
(II)

Sustainable Development Demonstration Project – East Clayton 

I.  Memorandum of Understanding 

Memorandum of Understanding between: 

a. The City of Surrey (the City) 
b. the Developer 
c. UBC James Taylor Chair in Landscape and Liveable Environments (Headwaters) 

This Memorandum of Understanding (MoU) is to confirm the following understanding: 

Objective: 
a. That it is the intention of the Developer to submit an application for the development of land 

within the boundaries of the East Clayton Neighbourhood Concept Plan (the NCP). Prior to 
submission of a formal application the City, the Developer and Headwaters herein after 
referred to as the Parties have the desire to jointly resolve certain outstanding matters 
regarding implementation of NCP polices and performance standards. These matters are 
listed in the foregoing. It is also the desire of the Parties to resolve these matters in a 
collaborative format. 

Programme Scope and Stages: 

a. That it is the intention of the Parties to deal with the outstanding matters listed below in 
accordance with the following programme. 

b. That the programme focus is on resolving matters of two types: (1) preliminary and (2) on-site 
development. Preliminary matters are those identified as needing to be resolved prior to on-
site planning. On-site are those matters that will be dealt with through the actual designing and 
planning for a specific development. 

c. That preliminary matters will be worked out in preliminary sessions that will include 
representatives of the Parties, unless the matter can be dealt with through the single action of 
one party.  

d. That any one Party can convene a preliminary session. 

MEMORANDUM OF UNDERSTANDING

Below is a Memorandum of Understanding and Working Paper created for the project but never executed.  It 

is the opinion of the James Taylor Chair that the process would have been more effi cient if the document had 

in fact been used and we recommend that other Canadian municipalities commit to this kind of round table 

process in an effort to overcome possible confl icts.  The projects subsequently undertaken by the James Taylor 

Chair, such as SmartGrowth on the Ground project, have benefi ted from this experience and expect to secure 

a longer term commitment from future municipal partners, a partnership that will include a process like the 

one included below.
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Timeframe: 

a. Preliminary sessions dealing with preliminary matters will be completed on or before 
September 15, 2000. 

b. A Design Session dealing with matters related to on-site development will be held during the 
day(s) of September 18 and if necessary September 19, 2000.  

Outstanding Matters: 
a. That it is the intention of the Parties to resolve the following outstanding matters in 

accordance with the stated format and timeframe. 

Outstanding Matters Type  Format 

Developer Cost Charges and Amenity Rates 

Confirmation of DCC rates at $13,500 for 
densities 10+upa net 

City 
Confirmation 

Confirmation that there will be no DCC’s on 
house designs with suites

City 
Confirmation 

Doubled amenity rates for Parks since NCP 
developed
Sanitary and Water Rate Reduction with higher 
densities
Rates allocated to fire service without new 
station 

Preliminary 

Preliminary 
Session 

Sustainable Community 

Minimum Criteria Preliminary 
Headwaters 
completes 

Matrix 

Infiltration and Surface Flow Management System 

Soil Infiltration Standards—Method vs. 
Performance Standards 
Infiltration Devices 
Soil Management/Sediment Control 

Design Design Session 

e. That matters related to on-site development shall be resolved in a design session format that 
will involve all participants including others the Parties decide need to be involved. 

f. That the Design Session will be facilitated. 

g. That Educational Programmes will be developed through the outreach programme and will 
involve the three Parties and other necessary agencies. 

h. That a report back session be held as described below. 
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Outstanding Matters Type  Format 

Urban Forestry Policy

Tree Cutting 

Soil impacts 

Tree locations 

Compliance and Maintenance of Performance 
Objectives 

Developer and Builder Accountability 

Urban Design

Streetscape 

Lanes 

Road Cross-Sections (curbs & gutters) 

Design Session 

Flexibility 

Design 

Density Blending and Housing Types 

Work/Live and Live Work—Residential 
First 

Mini-park location 

Preliminary 
Preliminary 

Session 

Mini-Park Designation 1
st
 Development Design Design Session 

Education 
Homeowner Education  Post Design Joint Session 

Roles, Responsibilities and Duties: 

That in working towards the above stated objectives it is the understanding of the Parties that: 
a. The City will participate in the collaborative sessions; establish a project team to participate in 

the development of planning, design and engineering concepts and standards. The City will 
review and process development application(s) received subsequent to the design session. 
The City’s participation does not impose or imply any obligation on the part of the City to 
approve any proposed policy, bylaw amendments or development applications arising out of 
the design session or remove the absolute discretion in any matter that requires the City’s 
approval.  

b. The Developer will participate in the collaborative sessions and be responsible for identifying 
a parcel/parcels of land to be the subject of a development design intended for submission in 
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the form of a formal application to the City for development. The Developer will put forward 
details on the features of the site and concept proposals relevant to on-site drainage systems 
and subdivision layout. 

c. Headwaters will participate in the collaborative sessions and be responsible for the 
establishment of a technical sub-committee composed of appropriate design expertise to 
provide expert advice to the Parties. Headwaters will set the minimum criteria to achieve a 
sustainable community in East Clayton and to provide a level of quality assurance in 
maintaining the principles of sustainability. If necessary, Headwaters will inform the Parties 
that in its opinion certain design features will limit the ability to declare East Clayton a 
sustainable urban community.  

Participants:
That participants to the collaborative sessions shall include but not be limited to the following: 

The City: 

Project Manager 
Senior Planner 
Urban Design 
Engineering & Drainage Engineers 
Parks & Recreation Manager 

The Developer: 
Design Consultant 
Engineering Consultant 

Headwaters: 
James Taylor Chair 
Urban Design Consultant 
Drainage Consultant 
Transportation Consultant 
Fisheries & Oceans Representative 

Participation Guidelines: 
a. The Parties are aware of the outstanding matters and agree to resolve those matters jointly 

with the Parties to this MoU. 
b. The session(s) including preliminary sessions will involve all the parties although those 

representing each party may vary depending on who needs to be involved given the subject 
matter. 

c. Full disclosure of all relevant information is essential including all documents and materials 
relevant to the issues. The parties understand and acknowledge that any agreement reached 
as a consequence of the collaborative session may be set aside if full and frank disclosure of 
all relevant information has not been made.  

d. The Parties agree that decisions reached jointly may only be altered through joint agreement. 
e. Discussion on a matter may be terminated or set aside with the joint agreement of all the 

parties. 
f. Notwithstanding that the City is the final arbiter on matters related to planning policies and 

performance standards the parties understand that all decisions are by way of consensual 
agreement on matters at issue. 

g. All parties understand that the Developer may or may not submit an application for 
development subsequent to the design session(s). 

Communication and Report Back Session: 

a. That joint decisions of the design session participants will be communicated to appropriate 
authorities if not represented at the Design Session or during negotiations in a timely manner. 
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Where there is disagreement or further inquiry is deemed necessary by those authorities such 
disagreements or inquiries shall be made to a reconvened design session no later than one 
week after the adjournment of the Design Session. 

Signed and Dated: 

The City of Surrey 

The Developer 

Headwaters  
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PART V: THE SITE DESIGN MANUAL

The Design Manual is based upon practical case studies, including the Headwaters Project and other local 

examples of alternative development from the Greater Vancouver Regional District and other areas of North 

America. The manual explains innovative strategies for sustainable community design. It is intended to be used 

by citizens, developers, elected offi cials and those who plan and build new homes and communities. The manual 

“reintegrates” all of the pieces of the sustainable urban region, and is organized into three parts: 

Part One: A review of current development trends and their effects on the interrelated components of regional 

landscapes (water, air and people). 

Part Two: A compendium of design guidelines based upon four tenets of sustainability (green infrastructure, 

social infrastructure, movement and costs) and on four scales of urban design (district, corridor, block and 

parcel). 

Part Three: Conclusions and a discussion of how the manual supports parallel efforts taking place at various 

levels and a suggested research framework for continuing the progress towards more sustainable communities 

and regions.

Following are several sample pages from the Design Manual, namely those dealing with East Clayton.
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Charrette Dates
November, 1999 and
February 2000

AboveAboveAboveAboveAbove
The 250 hectare East Clayton site is located
on the eastern border of Surrey,
geographically the largest and the fastest
growing municipality in the Lower Mainland
Region. Situated upland of the region’s
Agricultural Land Reserve (shaded area), the
site also drains into two of the region’s most
significant water bodies (the Serpentine and
the Nicomekl River).

IMPLEMENTATION CHARRETTE
An implementation charrette is perhaps

the most complex and time intensive

charrette of the four charrette types we

present. The East Clayton charrette was

desinged to achieve institutional and

regulatory change. This process was set

in motion when the Surrey City Council

authorized their planning department to

use seven principles of sustainable

communities as the basis for developing

the new community of East Clayton and

to use the process of the charrette to

open up the planning process to involve

designers and a diverse group of

stakeholders.

East Clayton Charrette

Charrette Participants

City of Surrey:City of Surrey:City of Surrey:City of Surrey:City of Surrey:
How Yin Leung, Wendy Whelen, Fransisco Molina
(Planning); Eric Emery (Engineering)
Jean Lamontagne (Parks, Recreation and Culture)
John Strandt (Fire); Gerry McKinnon and Dale Hadden
(Operations)
DeparDeparDeparDeparDepartment of Ftment of Ftment of Ftment of Ftment of Fisherisherisherisherisheries and Oceans:ies and Oceans:ies and Oceans:ies and Oceans:ies and Oceans:
Barry Chillibeck
MinisMinisMinisMinisMinistrtrtrtrtry of Eny of Eny of Eny of Eny of Envirvirvirvirvironment, Lands, and Ponment, Lands, and Ponment, Lands, and Ponment, Lands, and Ponment, Lands, and Parararararkkkkks:s:s:s:s:
Erin Stoddard
BC Hydro:BC Hydro:BC Hydro:BC Hydro:BC Hydro:
Allan Grant
East Clayton Community:East Clayton Community:East Clayton Community:East Clayton Community:East Clayton Community:
Norman Alexander, Amar Bains, Elsa Watts (Citizen
Advisory Committee)

Developer:Developer:Developer:Developer:Developer:
John Turner (Progressive Construction)
Engineering Consultants:Engineering Consultants:Engineering Consultants:Engineering Consultants:Engineering Consultants: Sudu Vatagotagombura,
Jane Farquason (Reid Crowther Ltd.)
Designers:Designers:Designers:Designers:Designers:
Bob Worden, Doug Ramsay (Ramsay Worden
Architects Ltd)
Stacy Moriarty (Moriarty/Condon Ltd.)
Patrick Condon (UBC James Taylor Chair in Land-
scape and Liveable Environments)
Facilitators:Facilitators:Facilitators:Facilitators:Facilitators:
John Blakney (Pacific Resources Centre Ltd.)
Jennifer Crawford (Pacific Resources Centre Ltd.)
Environmental Consultant:Environmental Consultant:Environmental Consultant:Environmental Consultant:Environmental Consultant:
Helmut Urhan (Tera Planning)

Charrette Client
City of Surrey

Charrette Type
Implementation
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The East Clayton NeighbourhoodCon-
cept Plan, and the charrette process

from which it was produced, is a crucial
part of the larger Headwaters Project. The
Headwaters Project was initiated in
January 1999 by the City of Surrey, the
UBC Chair in Landscape and Liveable
Environments, and the Pacific Resources
Centre, with support from a host of
government and related agencies.1
Building on the momentum of previous
joint projects in the Municipality of
Surrey, notably the Surrey Design
Charrette (1995)2 and the Alternative
Development Standards Workshop
(1997),3 this partnership convened with
the goal of building a model community
that would apply sustainable planning
principles and alternative development
standards “on the ground.” The result
would be a replicable model of how to
develop more sustainable communities
throughout British Columbia’s Lower
Mainland region and (potentially)
beyond. The first and most important
component of the Headwaters Project is
the East Clayton Neighbourhood Con-
cept Plan (NCP). The NCP was developed
over a one-and-a-half-year period
through an integrated and consultative
design process that involved over 150
people in fourteen different constituency
groups in a process that featured over a
dozen information-sharing workshops,
public open houses, and a unique four-
day design charrette. This process was set
in motion in 1998 when Surrey’s city
council endorsed seven core principles to
guide the NCP.

These seven principles, as approved by
Surrey City Council, are:

1. Increase density and conserve energy
by designing compact walkable
neighbourhoods. This will encourage
pedestrian activities where basic ser-
vices (e.g., schools, parks, transit,
shops, etc.) are within a five- to six-
minute walk of homes.

2. Provide different dwelling types (a mix
of housing types, including a broad
range of densities from single-family
homes to apartment buildings) in the
same neighbourhood and even on the
same street.

3. Communities are designed for people;
therefore, ensure that all dwellings
present a friendly face to the street and,
thus, promote social interaction.

4. Ensure that car storage and services are
handled at the rear of dwellings.

5. Provide an interconnected street
network, in a grid or modified grid
pattern, to ensure a variety of itineraries
and to disperse traffic congestion; and
provide public transit to connect East
Clayton with the surrounding region.

6. Provide narrow streets shaded by rows of
trees in order to save costs and to provide a
greener, friendlier environment.

7. Preserve the natural environment and
promote natural drainage systems (in
which stormwater is held on the
surface and permitted to seep naturally
into the ground). (See pgs. 46-47 for a
description of how these principles
were incorporated into the East
Clayton NCP.)

The 250 hectare East Clayton site is
located on the eastern border of Surrey,
abutting the northwestern edge of
Langley Township. The site drains into
the broad Serpentine River and Nicomekl
River flood plains, which are located to
the west and south, respectively. These
sensitive flood plains are protected from
urban encroachment by their inclusion in
the Agricultural Land Reserve and are
designated as protected “green zone”
lands in the GVRD’s Livable Region
Strategic Plan. Given these conditions, it
was especially important that the devel-
opment of East Clayton should neither
cause increased damage to the streams
that drain the site nor increase the
amount of water conveyed by those
streams to flood-prone farms in the flood
plain below. At the same time, the plan
would need to help meet city- and
region-wide demand for various types of
housing, address the need for linking
additional housing to local employment
opportunities, and provide effective
transportation and servicing links with
existing urban centres (such as Langley
and Cloverdale).

Guiding PolicyGuiding PolicyGuiding PolicyGuiding PolicyGuiding Policy
The seven principles that guided the NCP
were strongly grounded in the following
local and regional policies.

Growth Strategies Amendment Act (1995)Growth Strategies Amendment Act (1995)Growth Strategies Amendment Act (1995)Growth Strategies Amendment Act (1995)Growth Strategies Amendment Act (1995)
The Provincial Growth Strategies Statutes
Amendment Act requires that all munici-
palities show, through a regional context
statement, how their OCP is consistent
with their regional growth strategy (in
this case, the Liveable Region Strategic
Plan). Accordingly, the City of Surrey
recognized that it would need to accom-

modate growth both within the central
urban core of Surrey Central as well as
within other emerging urban areas of the
municipality.

Livable Region Strategic Plan (1995)Livable Region Strategic Plan (1995)Livable Region Strategic Plan (1995)Livable Region Strategic Plan (1995)Livable Region Strategic Plan (1995)
The strategic plan is formulated to
address the following four broad goals:
(1) protecting the green zone, (2)
building complete communities, (3)
achieving a compact metropolitan
region, and (4) increasing transportation
choice. Of particular concern for this site
were the protection of the green zone
and the creation of a complete, compact
community (development of the latter
would measurably reduce the negative
impacts on the former and its associated
aquatic systems).

SurSurSurSurSurrrrrreeeeey Ofy Ofy Ofy Ofy Offfffficial Community Plan (1icial Community Plan (1icial Community Plan (1icial Community Plan (1icial Community Plan (1996)996)996)996)996)
The OCP for Surrey “promotes planned
community development – bringing
together residents, business and city
resources to guide the location and form
of growth toward long term city and
regional goals for complete and sustain-
able communities.” 4 Under this broad
mandate, the OCP identified East Clayton
as “urban,” meaning that the city would
eventually serve the area with the urban
infrastructure (i.e., water, sewer, roads)
necessary to support urban densities (of
at least six dwelling units per acre) and to
supply employment opportunities for
people who will live in the community.

Clayton General Land-Use Plan (1998)Clayton General Land-Use Plan (1998)Clayton General Land-Use Plan (1998)Clayton General Land-Use Plan (1998)Clayton General Land-Use Plan (1998)
The Clayton General Land-Use Plan
contains the planning and implementa-
tion framework for the larger Clayton
district and provides the context for the
development of individual
neighbourhoods within it.5 More than
half of the Clayton district was desig-
nated as “suburban,” meaning that
densities were to be at or below one unit
per acre. East Clayton, the southeastern
quadrant of the larger Clayton district,
was designated urban and was to be the
first portion of Clayton to be developed.
The vision provided by the Clayton
General Land-Use Plan includes objec-
tives for developing a complete commu-
nity – one that respects and maintains
aspects of its rural character, that pro-
vides jobs close to residents, that pro-
vides a rich and varied natural environ-
ment for both human and wildlife use,
and that manages change both incre-
mentally and efficiently.

With these policies as a context, the
East Clayton Land-Use Plan was devel-
oped with the following goal in mind:

To build a community in the East Clayton
area of Surrey that meets local, provincial,
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and federal policy objectives for sustain-
able development.6 

Charrette ProcessCharrette ProcessCharrette ProcessCharrette ProcessCharrette Process
Planning for a more sustainable East
Clayton community demanded an
integrated planning method, and a multi-
party approach  to building policy and
developing acceptable standards of
commitment among diverse constituen-
cies. The charrette method was chosen as
the ideal format for meeting these
demands. The charrette would build
confidence in new ideas, provide time for
reflection, and build acceptance for
alternative ways of developing a commu-
nity - all within a relatively short period of
time.

Design professionals served to facilitate,
not to lead, the charrette event itself. Since
the Headwaters Project was designed to
produce a replicable model for circum-
venting institutional barriers, it was
important that those individuals typically
vested with the authority to guide devel-
opment be provided with new means to
achieve this.

Rules of the GameRules of the GameRules of the GameRules of the GameRules of the Game
The following simple guidelines offered
insight, structure, and a level playing field
to all those involved in the process:

1. Build capacity for integration through
shared awareness and determination to
act jointly.

2. Involve early on (preferably at the begin-
ning) those people, agencies, and orga-
nizations that can influence plan
policy and development standards (in-
cluding their implementation).

3. Share information equally.
4. Share resources across mandates for

mutual gain.
5. Build confidence in the process, in plan

policies, and in alternative development
standards.

6. Ensure the direct involvement of muni-
cipal staff.

7. Gain access to the necessary technical
expertise.

8. Deal with issues efficiently.

Design BriefDesign BriefDesign BriefDesign BriefDesign Brief
The most crucial part of initiating any
implementation charrette process is
writing the design instructions. These
instructions are referred to as a design
brief and must show stakeholder consen-
sus. The Headwaters Project team held a
series of workshops with various stake-
holder groups to forge this consensus.
These stakeholder groups were of several
types, each constituting a “community of
interest.” They were: City of Surrey
Planning, Engineering, Parks and Opera-
tions/Maintenance Departments; the

Ministry of Agriculture; the Clayton
Citizen’s Advisory Committee; developers
and builders; the Department of Fisheries
and Oceans; the BC Ministry of Environ-
ment, Lands and Parks; the Surrey School
Board; Translink; BC Hydro, fire, and
safety; and the police. Each of these
groups identified and/or suggested design
and performance targets that, from its
perspective, were the most important. The
brief organized these disparate perfor-
mance standards into a number of general
objectives under the categories of: (1)
Land and Water, (2) Community, and (3)
Buildings and Energy.

11111. Land and W. Land and W. Land and W. Land and W. Land and Watatatatatererererer:::::Celebrate and
protect the ecological performance of
native habitats, hydrology, and land-
forms, and ensure that storm drainage
systems do not alter stream systems.

• Protect and enhance all environmen-
tally sensitive and/or degraded areas
(wetlands, watercourses, ravines, wa-
tersheds, ground water recharge areas,
critical wildlife habitat areas, areas with
fragile or unstable soils) maintaining
and/or enhancing the ecological
performance of native habitats,
hydrology, and landforms.

• Preserve, create, and link urban and
rural open space, including parks and
recreation areas. Maintain and enhance
public access to streams, where
environmentally sustainable.

• Identify and enhance special recreation
opportunities within the site (i.e.,
streams, topographic features, natural
areas etc.).

• Protect natural habitat and improve
stream flows and water quality to
contribute to fish protection (as
consistent with federal and provincial
fish protection legislation).

• Create an integrated and linked system
of green and open spaces that serves
multiple functions.

• Integrate an urban forestry strategy
with a water conveyance strategy.
Incorporate natural drainage infrastruc-
ture that is compatible with fire
protection systems.

2. Community:2. Community:2. Community:2. Community:2. Community: Provide housing that is
affordable to a range of incomes
within neighbour-hoods that connect
residents to their destinations in
efficient, people-friendly ways.

••••• Housing Equity:Housing Equity:Housing Equity:Housing Equity:Housing Equity: Provide a balance of
housing types so that houses meet the
needs of a range of ages and lifestyles
and are affordable to groups and
individuals within a wide range of
incomes. At least 20% of the housing
shall be for persons with family

incomes in the bottom third of those
region-wide.

• Density and Mixed Housing:Density and Mixed Housing:Density and Mixed Housing:Density and Mixed Housing:Density and Mixed Housing: Supply
higher-density housing in areas close
to commercial areas. Mixed housing
and densities are to be blended and
balanced, co-existing with extant uses
(e.g., built residential areas, agricultural
areas, commercial/industrial) through
establishing compatible densities,
housing types, lot sizes, and effective
buffering.

••••• Special Needs Housing:Special Needs Housing:Special Needs Housing:Special Needs Housing:Special Needs Housing: Provide
adequate special needs housing
(seniors, disabled, family crisis victims, etc.).

• Safety:Safety:Safety:Safety:Safety: Employ proven methods of
enhancing community safety and
sociability. 

• Public Safety and Fire Systems:Public Safety and Fire Systems:Public Safety and Fire Systems:Public Safety and Fire Systems:Public Safety and Fire Systems: Ensure
fire equipment can be manoeuvred
effectively through the streets. Set def-
initive service boundary for the pro-
vision of fire protection and ambula-
tory services.

••••• Jobs:Jobs:Jobs:Jobs:Jobs: Provide workspace in commer-
cial, office, or light industrial facilities
for the working population that are
also consistent to targets set out in the
Clayton General Land Use Plan.

••••• Schools:Schools:Schools:Schools:Schools: Locate schools away from
major transportation corridors, within
five-minute walking distances from
residential units, and in quieter
neighborhoods.

• Integration of Land Uses:Integration of Land Uses:Integration of Land Uses:Integration of Land Uses:Integration of Land Uses: Create a
mix of building and land uses, integrat-
ing residences, work, shopping, and
services (community, professional,
commercial, and institutional).

••••• Lane system:Lane system:Lane system:Lane system:Lane system: Ensure municipal services
and utility work crews can gain access
to lanes by using appropriate width
and surface materials. Explore the use
of various permeable low-cost materi-
als for surfacing lanes.

3. Buildings and Energy:3. Buildings and Energy:3. Buildings and Energy:3. Buildings and Energy:3. Buildings and Energy:Maximize
opportunities to reduce on-site and off-
site energy use and demand.

••••• Solar Heat:Solar Heat:Solar Heat:Solar Heat:Solar Heat: Reduce building energy
requirements by providing optimal
solar orientation for active and passive
solar heating for hot water and for day-
lighting.

••••• Energy Infrastructure:Energy Infrastructure:Energy Infrastructure:Energy Infrastructure:Energy Infrastructure: Aim for the
efficient use of utility infrastructure by
considering utility system design as part of
the community design. Provide as
appropriate, or maintain flexibility so as
to provide in the future, energy service
from alternative technologies such as
community-scale generating systems,
district heating, and co-generation.

••••• Design with Climate:Design with Climate:Design with Climate:Design with Climate:Design with Climate: Enhance
community microclimate through
design response to wind, sun, vegeta-
tion, and precipitation.
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The Charrette Design TableThe Charrette Design TableThe Charrette Design TableThe Charrette Design TableThe Charrette Design Table
The design table structure for the charrette
involved everyone with an interest in the East
Clayton development process. Interests such as
a landowner’s concern over land values, a
developer’s hopes for a fair return on a
residential development, environmentalist’s
desire for quality streams and a city’s fear
concerning its ability to cost-effectively maintain
what is built, were only some of these concerns.
The charrette design table structure ensured fair
representation of these interests.

A DrA DrA DrA DrA Drafafafafaft Land Use Plant Land Use Plant Land Use Plant Land Use Plant Land Use Plan
Guided by the  charrette design brief, the design
table developed the first iteration of the East
Clayton Land Use Plan shown at left in four
days. In these four days, the design table made
crucial decisions regarding  how the community
would function as a sustainable unit in the larger
Clayton district. Decisions regarding the site’s
ecological infrastructure, roads and circulation,
housing densities, employment centres and
community services were negotiated “on the
fly”.

Public buy-inPublic buy-inPublic buy-inPublic buy-inPublic buy-in
The NCP process was deliberately designed to
promote awareness of the principles and
concepts of a more sustainable urban community,
to reinforce acceptable solutions at each stage,
and to generate an acceptable plan. In May, 1999,
the draft land use plan was presented at a public
open house. This gave citizens of East Clayton and
its envrions an opportunity to see how the
principles were embodied in the plan. It also
allowed those involved to measure the level of
constituent buy-in. Comment sheets indicated a
high level of public acceptance and allowed the
process to move forward to refining the draft plan
for approval.

• Auto Trip Reduction:Auto Trip Reduction:Auto Trip Reduction:Auto Trip Reduction:Auto Trip Reduction: Reduce number
and length of commuter and daily-use
automobile trips.
Auto Alternatives: Auto Alternatives: Auto Alternatives: Auto Alternatives: Auto Alternatives: Provide safe,
comfortable, barrier-free and direct
pedestrian access to transit routes.
Provide a multimodal community
route system that gives walking and
biking priority over auto travel. 

Conclusion and Lessons LearnedConclusion and Lessons LearnedConclusion and Lessons LearnedConclusion and Lessons LearnedConclusion and Lessons Learned
The lion’s share of the guidelines in-
cluded in the East Clayton Neighbour-
hood Concept Plan were developed at
the four day East Clayton Charrette. The
draft NCP was presented to the public in
July 1999 and the land-use plan was
approved in November 1999. The second
phase of the Headwaters Project, now in
its initial stages, involves, through a
continuation of the design table struc-
ture, the coordination and design of the
first development project based on the
standards and guidelines contained in the NCP.

Key lessons from the East Clayton
implementation charrette are:

• Implementation charrettes have the
huge advantage of involving all
appropriate parties in determining the
exact future design for a community.
All parties take ownership of the plan
and, ideally, are proud of it.

• Opposition is dealt with as part of the
design process, not afterwards (when it is
often too late).

• The charrette team should stay together
as long as possible. Difficulties and
miscommunication occurs when
participants go their separate ways
while issues are still outstanding.

• Implementation charrettes often produce
more conservative results than do
visioning charrettes. This is because
inevitable compromises occur as an
integral part of the design process rather
than during implementation of the
master plan.

• The design brief is crucial to the
success of the charrette as it establishes
the “rules of the game,” to which all
parties agree in advance.

•  Participants must have sufficient
authority to “negotiate on the fly” and
to stand behind their decisions once
the projects are implemented.

• The process takes many hours and can
be costly. Funds ordinarily directed to
creating standard neighbourhood area
plans can and should be redirected
into this kind of process.

Notes:

1The Headwaters Project is supported by: the Affordability
and Choice Today Program (Federation of Canadian Mu-
nicipalities), the Canada Mortgage and Housing Corpora-
tion, the BC Agricultural Investment Program, the BC Min-
istry of Agriculture and Food, the BC Ministry of Municipal
Affairs, Environment Canada, Fisheries and Oceans
Canada, the Greater Vancouver Regional District, and the
Real Estate Foundation of BC.
2 Patrick Condon, Sustainable Urban Landscapes: The
Surrey Design Charrette (Vancouver: UBC James Taylor
Chair in Landscape and Liveable Environments, 1997).
3See Patrick Condon and Jacqueline Teed, Alternative
Development Standards for Sustainable Communities
Workbook, Charrette (Vancouver: UBC James Taylor Chair
in Landscape and Liveable Environments, 1998).
4Greater Vancouver Regional District, Liveable Region Stra-
tegic Plan (Burnaby, BC: Greater Vancouver Regional Dis-
trict, 1995).
5City of Surrey Department of Planning and Develop-
ment, City of Surrey Official Community Plan (Surrey, BC:
City of Surrey, 1999).
6UBC James Taylor Chair in Landscape and Liveable Envi-
ronments and Pacific Resources Centre, East Clayton De-
sign Brief (Vancouver, BC: UBC James Taylor Chair in Land-
scape and Liveable Environments, 1999).
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7 Sustainability Principles

ConserConserConserConserConservvvvve land and enere land and enere land and enere land and enere land and energy bgy bgy bgy bgy by designing comy designing comy designing comy designing comy designing compactpactpactpactpact
walkable neighbourhoods. This will encouragewalkable neighbourhoods. This will encouragewalkable neighbourhoods. This will encouragewalkable neighbourhoods. This will encouragewalkable neighbourhoods. This will encourage
pedespedespedespedespedestrtrtrtrtrian activities wherian activities wherian activities wherian activities wherian activities where basic sere basic sere basic sere basic sere basic services (e.g.,vices (e.g.,vices (e.g.,vices (e.g.,vices (e.g.,
schools, parks, transit, shops, etc.) are within a five-schools, parks, transit, shops, etc.) are within a five-schools, parks, transit, shops, etc.) are within a five-schools, parks, transit, shops, etc.) are within a five-schools, parks, transit, shops, etc.) are within a five-
to six-minute walk of their homes.to six-minute walk of their homes.to six-minute walk of their homes.to six-minute walk of their homes.to six-minute walk of their homes.
Achieving a pedestrian-oriented neighbourhood requires
that homes be within a walkable distance of shops and
services and that streets be interconnected to provide
the widest possible choices for reaching nearby
destinations. Accordingly, residential neighbourhoods
are to be structured around a fine-grained modified grid
of streets and lanes, with block dimensions averaging
160 metres (525 feet) by 80 metres (250 feet). They are
to be considered both public corridors and neighbourhood
amenities and are to accommodate automobile,
pedestrian, and bicycle traffic while ensuring easy access
to local destinations.

east clayton

PrPrPrPrProoooovide difvide difvide difvide difvide difffffferererererent dwent dwent dwent dwent dwelling types (a mix of housingelling types (a mix of housingelling types (a mix of housingelling types (a mix of housingelling types (a mix of housing
types, including a broad range of  densities fromtypes, including a broad range of  densities fromtypes, including a broad range of  densities fromtypes, including a broad range of  densities fromtypes, including a broad range of  densities from
singsingsingsingsingle-fle-fle-fle-fle-familamilamilamilamily homes ty homes ty homes ty homes ty homes to aparo aparo aparo aparo apartment buildings) in ttment buildings) in ttment buildings) in ttment buildings) in ttment buildings) in thehehehehe
same neighbourhood and even on the same street.same neighbourhood and even on the same street.same neighbourhood and even on the same street.same neighbourhood and even on the same street.same neighbourhood and even on the same street.
The  plan accommodates a wide variety of household
types and tenures. A diverse and socially cohesive
neighbourhood for the community population of
approximately 13,000 persons is the intended result. The
plan promotes integration and symbiosis between
different family types and ages as a way of strengthen-
ing the larger community. Creative and economic
housing options will be encouraged, such as single-
family homes with a second dwelling unit available to
provide a “mortgage-aid” to young families, while also
serving those individuals and families in need of
affordable housing.

Outlined below are the seven principles approved by Surrey City Council to guide the NCP,
accompanied by a description of how each is represented in the Land Use Plan. The NCP
supports enough of a variety of land uses and residential/community types to maximize
affordability, sociability, and availability of commercial services within easy walking distance for
the proposed population of approximately 13,000 persons. Envisioned as a complete, mixed-use
community, East Clayton is designed to promote social cohesion, local economic opportuni-
ties, and environmental stewardship while providing equitable access to housing and jobs and
reducing dependence on the automobile.

Communities are designed for people; therefore, allCommunities are designed for people; therefore, allCommunities are designed for people; therefore, allCommunities are designed for people; therefore, allCommunities are designed for people; therefore, all
dwellings should present a friendly face to thedwellings should present a friendly face to thedwellings should present a friendly face to thedwellings should present a friendly face to thedwellings should present a friendly face to the
street in order to promote social interaction.street in order to promote social interaction.street in order to promote social interaction.street in order to promote social interaction.street in order to promote social interaction.
Blocks are to be proportioned to create a fine-grained,
interconnected network of streets; to reduce congestion;
and to allow as many homes as possible to front directly
onto public streets. Dwellings are situated closer to
streets, thereby ensuring more “eyes on the street” and
creating a larger backyard area for private outdoor
space. Front yards will have buffers that ensure privacy
and clearly distinguish between private and public
space. Street trees, boulevard infiltration devices, and
on-street parking will create a pleasant envelope for
pedestrians and provide a buffer from passing traffic.
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east clayton
7 Sustainability Principles

EnsurEnsurEnsurEnsurEnsure te te te te that car shat car shat car shat car shat car stttttorororororagagagagage and sere and sere and sere and sere and services arvices arvices arvices arvices are handled ate handled ate handled ate handled ate handled at
rear of dwellings.rear of dwellings.rear of dwellings.rear of dwellings.rear of dwellings.
The existing site conditions (i.e., topography, vegetation,
road network, and  parcel configuration) determined the
proposed community structure and lot sizes for East
Clayton. Narrow lots demand lanes so as to prevent build-
ing fronts from being consumed by garages, front yards
from being consumed by concrete, and residents from be-
ing closed off from contact with activities on the street by
the barrier of the garage. Lanes allow cars to gain access to
units from behind, resulting in a reduct-ion of the required
frontyard setback and an increase in  useable backyard
space. A small portion of the plan includes shallower blocks
that have wider driveway access lots with no lanes.

Provide an interconnected street network, in a gridProvide an interconnected street network, in a gridProvide an interconnected street network, in a gridProvide an interconnected street network, in a gridProvide an interconnected street network, in a grid
or modified grid pattern, to ensure a variety  ofor modified grid pattern, to ensure a variety  ofor modified grid pattern, to ensure a variety  ofor modified grid pattern, to ensure a variety  ofor modified grid pattern, to ensure a variety  of
itineritineritineritineritinerarararararies and ties and ties and ties and ties and to dispero dispero dispero dispero disperse trse trse trse trse trafafafafaffffffic congic congic congic congic congesesesesestion; andtion; andtion; andtion; andtion; and
provide public transit to connect East  Clayton withprovide public transit to connect East  Clayton withprovide public transit to connect East  Clayton withprovide public transit to connect East  Clayton withprovide public transit to connect East  Clayton with
the surrounding region.the surrounding region.the surrounding region.the surrounding region.the surrounding region.
The organization of roads, blocks, parks, parkways and
riparian areas responds to the site’s topography and the
location of its sub-watersheds. The street network is
organized around a four-part hierarchy of streets, which
includes arterials, collectors, local streets, and lanes.

Provide narrow streets shaded by rows of trees inProvide narrow streets shaded by rows of trees inProvide narrow streets shaded by rows of trees inProvide narrow streets shaded by rows of trees inProvide narrow streets shaded by rows of trees in
order to save costs and to provide a greener,order to save costs and to provide a greener,order to save costs and to provide a greener,order to save costs and to provide a greener,order to save costs and to provide a greener,
friendlier environment.friendlier environment.friendlier environment.friendlier environment.friendlier environment.
Paved street widths for local and collector streets range
from 6 metres to 11.3 metres. Rights-of-way for these
streets range from between 17 metres (56 feet) and 22
metres (72 feet), depending on the specific infrastructure
and servicing and amenity requirements (i.e., drainage,
traffic volume, and urban forestry) of each individual
corridor.

PrPrPrPrPreseresereseresereservvvvve te te te te the naturhe naturhe naturhe naturhe natural enal enal enal enal envirvirvirvirvironment and pronment and pronment and pronment and pronment and promoomoomoomoomottttteeeee
natural drainage systems (in which storm water is heldnatural drainage systems (in which storm water is heldnatural drainage systems (in which storm water is heldnatural drainage systems (in which storm water is heldnatural drainage systems (in which storm water is held
on ton ton ton ton the surhe surhe surhe surhe surffffface and perace and perace and perace and perace and permittmittmittmittmitted ted ted ted ted to seep naturo seep naturo seep naturo seep naturo seep naturallallallallally inty inty inty inty intooooo
the ground).the ground).the ground).the ground).the ground).
The backbone of the plan’s ecological infrastructure is its
linked system of streets and  open spaces,  which includes
local streets, major and  minor parks, schools, riparian
protection areas, tree preservation areas, neighbourhood
parks, and buffers. This system will have many beneficial
functions. It will simultaneously satisfy social, recreational,
and educational demands while meeting important
ecological goals (such  as stream protection, stormwater
management, and habitat preservation).

4

5

6

7

D
ra

w
in

g
 c

re
di

t:
 B

ill
 W

en
k



Si
te

 D
es

ig
n

 f
o

r 
B

C
 C

o
m

m
u

n
it

ie
s

4 84 84 84 84 8

East Clayton Neighbourhood Concept PlanEast Clayton Neighbourhood Concept PlanEast Clayton Neighbourhood Concept PlanEast Clayton Neighbourhood Concept PlanEast Clayton Neighbourhood Concept Plan
The charrette team collaboratively produced
the plan shown on these pages. They hoped
that the community envisioned would ensure
the protection of the East Clayton environment
while supplying a variety of dwelling types at a
price that average Lower Mainland families
could afford. The plan calls for the production
of approximately 4,500 homes, in forms
ranging from single family detached, semi-
detached, fee-simple row-house; coach houses;
and apartments. These homes will
accommodate 13,000 new residents at densities
averaging twenty-five units per hectare, or ten
units per acre (inclusive of park, commercial,
and business park lands as well as land
consumed by street rights-of-way). Land uses
are highly integrated so that those living in the
community can shop, work, and recreate
without being forced out of the area. The focal
point for this complete community would be
“Clayton’s Main Street” (located at the
intersection of 188th Street and 72nd Avenue),

where street-front commercial buildings and
residences above shops will, it is hoped,
provide a commercial and public centre for the
residents of East Clayton (and, eventually, other
communities within the larger Clayton district).

The plan is structured around a fine-grained,
interconnected street/block system. This system
allows easy movement by transit, car, foot, or
bike. Tree-lined boulevards, infiltration devices,
and on-street parking will buffer the pedestrian
from passing traffic. The plan calls for lanes at
the rear of most dwelling units so that trash,
garages, and driveways will not deter from the
friendliness of the street. Most important, the
plan is designed to respond first and foremost
to the ecological carrying capacity of the site,
incorporating a system of streets, yards, parks,
and other naturally absorptive areas in order to
infiltrate runoff and, thereby, avoid stream
destruction and the flooding of lower-lying
agricultural areas.

Illustrative Plan
east clayton
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Land Use Plan
east clayton
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  Drawing Credit: Bob Worden, Ramsay Worden Architects, Ltd.

TAXONOMY OF URBAN SITES
From the four charrette case studies

featured in the previous section come

virtually hundreds of design strategies

that address issues pertaining to air,

water, people, and affordability. As a

means of organizing these strategies

into a coherent and useful framework

we have developed the “Taxonomy of

Urban Sites” (see pp. 26-27). The

taxonomy is structured, on the one

hand, by scales of urban design

(district, corridor, block, and parcel)

and, on the other, by sustainable design

performance categories (ecological

infrastructure, social infrastructure,

movement, and cost). In this way, the

charrette design strategies can be

understood in terms of (1) the degree

to which they address the specific

sustainability challenges of air, water,

people, and affordability, and (2) the

scale, or unit of development, to which

they are most applicable.
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In producing this manual, we poured
 over the results of work done here in

British Columbia as well as in other parts
of North America. We were looking for a
way to organize and distill the vast
number of sustainable design strategies
into a logical and useful framework. At the
same time, we wanted a framework that
would be relevant to a variety of site
situations and that would encompass the
broad range of issues that bear on sustain-
able site design. For this reason, we chose
to feature the case study results of the four
charrette projects described in Part One.

What emerged from each of the four
charrettes were clear and practical ideas
for making our communities more
sustainable. These design strategies are not
new; they are grounded in years of
research and public policy. They include
designing mixed-use, compact communi-
ties around transit; designing intercon-
nected streets to encourage walking and
to reduce dependence on the car; and
providing affordable and appropriate
housing in a mix of forms and at a mix of
densities. They also include a strong
imperative to protect aquatic systems and
their green infrastructure tributaries (i.e.,
the streets themselves).

Taxonomy of Urban SitesTaxonomy of Urban SitesTaxonomy of Urban SitesTaxonomy of Urban SitesTaxonomy of Urban Sites
In the process of distilling the charrette
outcomes into a useful framework, we ran
the risk of repeating the same failure we
had identified in previous efforts: disinte-
grating  the very thing we wanted to
preserve - the whole cloth of sustainable
urban communities. Consequently we
have taken pains NOT to organize this
work according to functional categories
such as transportation, housing,
stormwater systems, green space, and so
on.

What we offer instead is a two-tier
taxonomy that is organized, on the one
hand, by the urban design scalesurban design scalesurban design scalesurban design scalesurban design scales of the
district, the corridor, the block, and the
parcel, and, on the other hand, by the
sustainable design categoriessustainable design categoriessustainable design categoriessustainable design categoriessustainable design categories of green

infrastructure, social infrastructure,
movement, and cost. The principles
embedded in these four categories were
distilled from seven principles outlined in
the East Clayton Neighbourhood Concept
Plan  (2000) (see pp. 46-47).

PART TWO
A Design Method
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taxonomy of urban sites
Urban Design Scale

The district, corridor, block and parcel taxonomy is based on functional principles, rather than on
formulaic patterns, of urban design. As such, districts, blocks, corridors and parcels can be organized
in many ways to produce either more or less sustainable results. Orthogonal blocks that form
gridiron street patterns are one type of block, polygonal blocks that form radial webs are another,
and green centered large blocks that allow natural landscapes to penetrate deeply into the fabric of
the community are a third.

 

In this and other respects, application of functional principles overrides
adherence to any one stylistic urban design pattern.

DistrictDistrictDistrictDistrictDistrict
Districts are the geographic and social units that
collectively comprise our urban regions. They are the
places where we live, work, play, and exchange.
They often represent the most local level of govern-
ment (e.g., electoral wards). How districts are shaped
and function can affect the entire region. Districts that
concentrate services, housing, transit, and other
activities of daily life within a walkable distance of
residences benefit the region by reducing auto use
and by distributing services evenly.

BlockBlockBlockBlockBlock
Blocks are the chunks of developable land that are
available after a street pattern is imposed. Smaller
blocks result from a more integrated (or net-like) street
system, while large, super blocks are the result of a
disintegrated dendritic (or tree-like) street system. The
smaller the block, the finer the grain of development
and the more permeable the neighbourhood.

CorridorCorridorCorridorCorridorCorridor
Corridors are the conduits for moving materials, energy,
and resources within and between neighbourhoods,
districts, and regions. Be they streets, lanes, boulevards,
pathways, or streams, corridors need to reflect their
unique and specific functions. Regional transit corridors
should be designed to coordinate and concentrate
growth where it is most appropriate. Local corridors
should be designed to be walkable and to connect
residents to commercial services, transit stops, and
natural areas. Laid over the urban fabric, a system of
interconnected transportation corridors can and should
yield to natural stream corridors without unduly
compromising street interconnectivity.

ParcelParcelParcelParcelParcel
The parcel is the smallest increment of development.
However, what happens at the scale of the individual
house and yard has important social, economic, and
environmental implications for the rest of the district.
The post-1950s emphasis on the automobile has
resulted in a whole new set of dimensions that demand
ever-wider parcels to accommodate driveways and
garages. Wider individual parcels mean less density in
the aggregate, translating into more expensive
infrastructure per individual parcel serviced. It also
translates into a context that becomes, over time, so car-
dependent that even the simplest of everyday needs
cannot be satisfied without an automobile.

FURTHER RESEARCHFURTHER RESEARCHFURTHER RESEARCHFURTHER RESEARCHFURTHER RESEARCH

The concept of “green infrastruc-
ture” is becoming more widely

accepted for maintaining the
ecology, economy, and affordability

of new and retrofitted communities,
for minimizing maintenance costs

of systems over the long term, and
for eliminating a site’s down-

stream impact on streams and
natural areas. For further research

into this topic, please see:

Moffat, “City Green: A Guide to
Green Infrastructure for Canadian

Municipalities.”
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 taxonomy of urban sites
Sustainability Categories

Green infrastructureGreen infrastructureGreen infrastructureGreen infrastructureGreen infrastructure
Green infrastructure refers to the ways in which
natural systems are integrated into the structure of a
community. Green infrastructure can mean using the
naturally absorptive areas of the streets, forests, and
open areas to allow rainwater to infiltrate the
ground. It can also mean integrating stream systems
with large natural areas (such as park and school
sites) with greenways, as well as with bike and
pedestrian trails, in ways that preserve and enhance
their ecological function.

Social infrastructureSocial infrastructureSocial infrastructureSocial infrastructureSocial infrastructure
Communities with a healthy social infrastructure are
complete communities. Healthy social infrastructure
means that housing, jobs, and services are clustered
and that residents can walk to a transit stop or to a
corner store. It means that housing is available and
affordable for a variety of income groups and family
circumstances within the same neighbourhood and
even on the same street. It also means that public
spaces are enriching and add quality, identity, and
meaning to the fabric of a community. A healthy
social infrastructure creates a community in which
people want to remain.

MovementMovementMovementMovementMovement
Organisms need a constant and efficient flow of
materials and energy in order to survive. When this
flow is interrupted, or smothered, the organism’s
health is compromised. So too with communities.
Communities designed with an interconnected
network of green streets, lanes, pathways, and
streams provide ways to travel, provide rainwater
with an opportunity to be dispersed and absorbed in
many locations, and provide streams with the
protection and nutrients needed to support essential
fish and wildlife habitat.

CostCostCostCostCost
Sustainable communities are affordable communities.
This means that they contain homes that citizens can
afford; provide an equitable and reliable distribution
of services; provide a reasonable return on their
investment over the long term; and minimize the cost
of restoring the environment, tax rates for citizens,
and future capital costs to local governments.

FURTHER RESEARCHFURTHER RESEARCHFURTHER RESEARCHFURTHER RESEARCHFURTHER RESEARCH

Several North American urban
design theorists use this
framework of physical spaces as
the key organizing principle for
functioning communities. Please
see:

Duany and Plater Zyberk and
Company, Version 2.0. The Lexicon of
the New Urbanism.

Calthorpe, The Next American
Metrolopolis: Ecology, Community, and
the American Dream.

While the word sustainability defies absolute definition, it has commonly come to represent that
which balances social, ecological, and economic imperatives. When we apply sustainable thinking to
problems of urban design, these imperatives translate into the interrelated categories of ecological
infrastructure, movement, social infrastructure and cost. It should be emphasized that these four
categories were derived from an original set of seven principles outlined in the East Clayton
Neighbourhood Concept Plan, 2000 (see pgs. 46-47).
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E4  Centre activity on a “Main Street”E4  Centre activity on a “Main Street”E4  Centre activity on a “Main Street”E4  Centre activity on a “Main Street”E4  Centre activity on a “Main Street”
A primary through-corridor can become the commer-
cial heart of the community. Team Two took the
position that a centre could be linear and connect to
the rest of the city along an active street corridor.
Above, retail, services, and workshop spaces animate
the Main Street while serving  neighbourhood
residents and those that pass through by foot, car,
bicycle or streetcar.

Corridor
southeast false creek

E1 Create urban gardensE1 Create urban gardensE1 Create urban gardensE1 Create urban gardensE1 Create urban gardens
Even a high-density residential area can provide habitat
for songbirds, amphibians, plants, and insects. The
image below demonstrates how this is done. The
street system in this image is actually a linear habitat
corridor that links to habitat areas along and just off
the shore. Extensive planting of fruit and nut trees and
fruit-bearing plants in and along these public ways
provides the community with a “garden landscape”
that is not only beautiful, but also edible!

E3 UE3 UE3 UE3 UE3 Use streets to frame viewsse streets to frame viewsse streets to frame viewsse streets to frame viewsse streets to frame views
Grid street patterns usually protect long views; modified
grid street patterns can protect long views and/or
emphasize key structures or locations within the district.
In the plan detail shown, the street orientation and
design ensures that views to local landmarks such as the
North Shore mountains, city hall, the downtown core,
and Science World are maintained. The street wall – a
three-to-four-storey continuous building wall set closely
to the road – contributes to the impact of these views by
“framing” the street.

E2 CrE2 CrE2 CrE2 CrE2 Createateateateate safe safe safe safe safe and comfe and comfe and comfe and comfe and comfororororortttttable sable sable sable sable strtrtrtrtreeeeeeeeeetststststs
Designing streets for safety and comfort will encourage
more people to use them.  The cutaway view of this
local street shows how this may be accomplished. A
Narrow roadway (approximately 6 m wide) acomodates
two travel lanes. Moving traffic is buffered from
pedestrians by parking, located within  grassy verges, on
either side of the street. Street trees provide areas of
shade and create a strong edge between the roadway
and the sidewalk. The “zero” setback of the buildings
gives the street an even stronger edge while balconies
provide a means for further animating the street.

MovementGreen Infrastructure

CostSocial Infrastructure

E

     3m         2.25               5.5                2.25            3
                  STREET SECTIONS: BOILER MAKER

VIEW TO
DOWNTOWN

VIEW TO
NORTH SHORE
MOUNTAINS

VIEW TO
SCIENCE
WORLD

CAFE

DAY
CARE

COMMUNITY CENTRE/
SCHOOL

SALT
MARKET

HIGH STREET

MANITOBA STCOLUMBIA ST

STREET
CAR

Charrette StrategyCharrette StrategyCharrette StrategyCharrette StrategyCharrette Strategy
This identifies a specific
strategy for addressing
the sustainable design
category.

SusSusSusSusSustttttainability Catainability Catainability Catainability Catainability Categegegegegorororororyyyyy
This identifies the
sustainability category
addressed by the
strategy.

IllustrationIllustrationIllustrationIllustrationIllustration
This illustrates visually
how the category was
addressed.

Charrette NameCharrette NameCharrette NameCharrette NameCharrette Name

DescriptionDescriptionDescriptionDescriptionDescription
This describes why the
strategy meets the
sustainable design
performance standard
and how it was
achieved.

Urban Design ScaleUrban Design ScaleUrban Design ScaleUrban Design ScaleUrban Design Scale
This identifies the urban design
scale at which the charrette
strategies apply.

Charrette IconCharrette IconCharrette IconCharrette IconCharrette Icon

green infrastructure movement

social infrastructure cost

Charrette Strategy IDCharrette Strategy IDCharrette Strategy IDCharrette Strategy IDCharrette Strategy ID

CHARRETTE STRATEGIES
The charrette strategies in this section are

organized according to a common

format that corresponds to the two-tiered

“Taxonomy of Urban Sites” (outlined on

pgs. 52-53).  Each page outlines four

strategies for addressing sustainability at

the scale of either the District, Corridor,

Block, or Parcel with a fourfold focus on

the categories of Green Infrastructure,

Movement, Social Infrastructure and

Cost.
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D1 Use high points carefullyD1 Use high points carefullyD1 Use high points carefullyD1 Use high points carefullyD1 Use high points carefully
A stream begins at its headwaters. By protecting the
origin of the stream, we ensure a healthier down-
stream environment and a healthier watershed. The
concept sketch below (completed during the second
day of the four-day charrette) illustrates how the
charrette team responded to the inherent ecological
capabilities of the site when making its first and most
basic decisions.

D4 Layer functions in open spaceD4 Layer functions in open spaceD4 Layer functions in open spaceD4 Layer functions in open spaceD4 Layer functions in open space
Typically, suburban parks and stormwater infrastructure are
designed and serviced separately. This increases the total
cost to the community and uses land inefficiently. In an
alternative development pattern, parks and stormwater
management are integrated so that the functions provided
by one system support and benefit those provided by the
other. Combining these systems reduces costs and land
waste, ensuring maximum benefit for each dollar spent.

District
east clayton

D3 CentrD3 CentrD3 CentrD3 CentrD3 Centre ee ee ee ee evvvvvererererery neighboury neighboury neighboury neighboury neighbourhood arhood arhood arhood arhood around a social spaceound a social spaceound a social spaceound a social spaceound a social space
Single-use zoning creates reliance on cars and discour-
ages walking. This is because destinations – those
associated with satisfying basic needs (e.g., buying a litre
of milk or going to play a game of frisbee) – are beyond
walking distance. In the image above, a small cluster of
commercial services placed at a corner gives people in
the neighbourhood easy access to their daily needs.
Distributed within a five-minute walk of all homes, these
clusters create small hubs of activity where residents can
do small errands while socializing with their neighbours.

D2 Design streets and streams as one systemD2 Design streets and streams as one systemD2 Design streets and streams as one systemD2 Design streets and streams as one systemD2 Design streets and streams as one system
Communities, like all living organisms, require a
constant flow of materials and energy. In East Clayton,
the streets are designed to work with the natural
hydrological conditions of the site. Most rain that falls
on the site will be absorbed within the street right-of-
way itself, and what can’t be absorbed is directed,
through the integrated street network, to large natural
areas where it can slowly replenish the water table.

D

Green Infrastructure Movement

Social Infrastructure Cost
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H1 Create an urban forestH1 Create an urban forestH1 Create an urban forestH1 Create an urban forestH1 Create an urban forest
Streets and other corridors are ideal locations for
reestablishing forest and hydrological systems lost to
development. On this “riparian parkway,” a mix of
trees provides a canopy large enough to cover 60
percent of the roadway. This linear forest becomes a
habitat corridor for birds and gives shade to the
sidewalk and the adjacent artificial stream.

H3 Provide parking wiselyH3 Provide parking wiselyH3 Provide parking wiselyH3 Provide parking wiselyH3 Provide parking wisely
Nothing is less interesting and more exposed than a
sidewalk lined with parking lots. Dedicated parking lots
in East Clayton are located behind, not in front of,
commercial buildings. Parking on the street, on the
other hand, is abundant. Angled parking, as shown
above, creates a shield between pedestrians and
passing cars. Lots of trees planted on parking islands
and along the street edge ensure that the majority of
the parking surface is shaded and that the perceived
width of the street is dramatically reduced.

H2 Design a network of interconnecting streetsH2 Design a network of interconnecting streetsH2 Design a network of interconnecting streetsH2 Design a network of interconnecting streetsH2 Design a network of interconnecting streets
East Clayton uses an interconnected system of streets, in
a modified grid pattern, not only to disperse the flow of
traffic, but also to ensure that many different needs are
satisfied in the most efficient and healthy way possible.
This includes the movement of water, fish, wildlife and
people.

H4 Create a key locationH4 Create a key locationH4 Create a key locationH4 Create a key locationH4 Create a key location
When you concentrate stores, offices, and community
services along a central corridor, it provides a focus for
activity and provides enough customers to keep shops
lively. “Main Streets”, like the one shown above, have
offices and residences above the stores, ensuring life on
the street even after the stores are closed. The building is
set snugly against the sidewalk so that pedestrians can see
into shop windows, while overhangs and canopies
provide protection from the rain.

Corridor
east clayton

H

      2m                                        5.7m                     4.3m                         4.3m                        5.7m                         2m         2m    1m

                              45 degree angled                                   45 degree angled
parking                                 Varies 8.6m-18m       parking                  Varies 4m - 6m

                   27m ROW

        27m ROW

                    3.2m                 7.5m                               2m - 4m             7.5m                 3.2m        1.5m

Varies 9.5m - 10m

Artificial Stream

Varies 4.3 - 5.3                               Varies 17m - 19m                                        Varies 3.7m - 4.7m

Green Infrastructure Movement

Social Infrastructure Cost
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L1 Wrap blocks around natural featuresL1 Wrap blocks around natural featuresL1 Wrap blocks around natural featuresL1 Wrap blocks around natural featuresL1 Wrap blocks around natural features
Development should respect the ecological structure
and function of important aquatic systems, for their
importance to fish and wildlife, and for their intrinsic
value. Blocks should form around these features but
should also allow people to connect with, and enjoy
their special attributes. Access routes should impose as
little disturbance as possible, be set back an appropriate
distance from the top of bank, and be paved with a
material that allows for natural infiltration.

L3 Layer public space into the blockL3 Layer public space into the blockL3 Layer public space into the blockL3 Layer public space into the blockL3 Layer public space into the block
How we structure neighbourhoods says a lot about
what we value. Combining schools, parks, and
stormwater retention areas within the centre of a
community underlines their importance to residents
and creates a venue for environmental learning.
Designed appropriately, these large central community
spaces can accommodate district-scale alternative
energy and wastewater systems.

L2 Make continuous sidewalksL2 Make continuous sidewalksL2 Make continuous sidewalksL2 Make continuous sidewalksL2 Make continuous sidewalks
Sidewalks are the connective tissue between blocks in a
neighbourhood and between neighbourhoods and the
district. Driveway entries are a considerable barrier to
pedestrian comfort and connectivity. For this reason,
rear lanes are ideal for maximizing pedestrian connec-
tivity along the public street. Where front driveways are
necessary, their impact can be limited by narrowing
their entry at curbside and by pushing the garage back
from the house facade, as shown below.

Block
east clayton

L4 Add density at the cornersL4 Add density at the cornersL4 Add density at the cornersL4 Add density at the cornersL4 Add density at the corners
Corner parcels are ideal places to add density as two
sides of the unit will face a street.  In the example
above, a rental coach-house unit above and beside the
garage provides an alternative to apartment living (or a
less expensive owner-occupied home), thus enhancing
the diversity of incomes and family types within a single
block. The coach house on this corner provides an
additional residential unit on the block without
detracting from the single-family character of the
neighbourhood.

L

       25m - 30m setback from top of bank

       4.0 multi-use
      path

  (pervious surface
  materialrequired)

Green Infrastructure Movement

Social Infrastructure Cost



Part Tw
o

 –
 C

h
arrette Strateg

ies

7 77 77 77 77 7

P1 Design smarP1 Design smarP1 Design smarP1 Design smarP1 Design smart part part part part parcelscelscelscelscels
Individual lawns and backyards in East Clayton will be
like small sponges, capable of absorbing all the rain
that drains off roofs, parking surfaces, and pathways
during typical rain events. Pervious pavers, or crushed
stone-surfaced walkways, and parking pads absorb
water near where it falls. Splash pads and grading
quickly direct roof water to underground infiltration
chambers. These make the backyard soil “sponge”
even more absorbent while ensuring that yard surfaces
stay walkable.

Parcel
east clayton

P3 Create organic unityP3 Create organic unityP3 Create organic unityP3 Create organic unityP3 Create organic unity
Creating organic unity means accomodating variation
and change while maintaining the elements that make a
community special. This allows people to connect with
the past and feel more comfortable with the processes
of change.  On this residential street, a great diversity of
housing and tenure types is masked by a powerful sense
of unity. Peaked roof forms and people-friendly (as
opposed to merely car-friendly) front facades maintain
the “single-family feel” despite the fact that density is
almost twice that of conventional suburban develop-
ments.

P2 Maintain flow through large parcelsP2 Maintain flow through large parcelsP2 Maintain flow through large parcelsP2 Maintain flow through large parcelsP2 Maintain flow through large parcels
In many suburban areas, buildings and parking areas
associated with commercial and industrial uses cover
between 80% and 100% of the surface area. This
means that the majority of rain falling on these sites
cannot be absorbed naturally, but must be conveyed
off-site. It also means that a single large building mass
dominates the urban landscape. Breaking buildings
into smaller envelopes as shown, allows for the
healthier movement of water, air and people on the
parcel.

P4 Layer living and workingP4 Layer living and workingP4 Layer living and workingP4 Layer living and workingP4 Layer living and working
Layering living and working space within a single unit
increases the diversity of a neighbourhood and provides
affordable space for small businesses — businesses that
might otherwise have to locate outside the neighbourhood.
The live/work unit shown above has ground-floor office/
retail space and a residence located on the upper floors.
With a highly flexible arrangement of interior space, these
units can be incubators for a variety of start-up businesses
and can give parents an alternative to working far from
small children.

P

rain barrel

tree in yard (40%
coverage at maturity)

lane on gravel
infiltration base

tree in
boulevard

sidewalk

swale with
perforated

pipe

rollover curb
with curb cuts

crushed stone
parking pad &
infiltration pit

10 m (33’)

27.5m (90’)

Green Infrastructure Movement

Social Infrastructure Cost
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PART VI: BACKGROUND REPORT: OVERALL LESSONS LEARNED 

What is Needed to Achieve Sustainable Development in Surrey?

Surrey City Council has expressed a clear desire to promote more sustainable development and create the 

highest quality living environment for Surrey residents. In light of the resistance by many parties to implement 

“what has to be done”, the East Clayton experience has proven to be invaluable for identifying the barriers 

and providing insight. Some of the lessons learned and recommendations on how to achieve more sustainable 

communities identifi ed through the East Clayton experience are:

- A partnership approach with a developer on a small-scale demonstration project is needed with stronger and 

more direct involvement by the developer.

- All partners must share the risk (fi nancial assistance to reduce the risks) thereby enabling a fi rst project to 

proceed.

- The experience should be documented to ensure that barriers and ineffi ciencies could be overcome and not 

repeated.

- Homebuyers/consumers need to be educated about the sustainable components of the product and the 

neighbourhood.

- Community stewardship must be fostered and maintained.

- Senior levels of government and agencies need to provide fi nancial assistance to make the project viable by 

allowing design to proceed and reducing risk to the initial development projects.

Developer Needs versus More Sustainable Development

Faced with the reality of market conditions, untested consumer demand and levels of risk, along with the 

expressed desire to create a more sustainable neighbourhood in East Clayton, the City embarked on an

analysis of the options available to address the reluctance of the fi rst developer to undertake a “fully” sustainable 

demonstration development project. Three options, namely: the status quo; full sustainability; and a more 

fl exible approach to sustainability were explored. A report on these options was considered by City Council to

gain direction and to confi rm Council’s thoughts and support for the implementation of the NCP and the 

demonstration project. Comments and some of the implications associated with these options are outlined

below:

The Status Quo

This option involved conventional lot sizes, homes, infrastructure and homogenous land uses involving some cul 

de sacs. These types of projects and neighbourhoods are the norm throughout most of the Lower Mainland. In 

some cases, because they are a “known” commodity and easily built and sold, development companies prefer

the conventional “tested and true” product. Some implications of the “status quo” in the context of East Clayton

are:

- May (depending on downstream drainage conditions) allow development to proceed immediately.

- Would likely be welcomed by some developers under the current condition of the market.

- “Business as usual” approach to land development.

- Ignores previously attained public support and expectations associated with the East Clayton NCP.

- May require the entire NCP to be revisited in terms of road locations, densities, servicing, amenities, etc.
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- No innovation or additional contributions to environmental objectives.

- Reduces neighbourhood choices in Surrey.

- All the efforts in achieving sustainable development in Surrey would be wasted.

“Full” Sustainability

This option involved the pure application of the principles and subdivision design outlined in the NCP. It 

includes full adherence to the 100% lane concept, swale systems and high/mixed densities (to achieve the 

maximum population range). Some implications of the “fully sustainable” option in the East Clayton

context are:

- It is consistent with public planning process and expectations of plan participants and governments.

- Reinforces Surrey’s role as a leader in innovation and as a responsible planning authority.

- Will contribute to the betterment of society as a whole.

- Cost benefi ts of more sustainable infrastructure are foreseeable (in the medium/long term).

- Resistance from some developers.

- May incur delays due to new standards and design development.

- First projects may be more costly due to requirement to incorporate “risk” factor.

- First projects will require monitoring (i.e., to determine success) which needs funding.

- The City may incur some extra costs to engage special expertise.

- Costs benefi ts resulting from alternative infrastructure, higher densities, etc. may not be visible in the 

immediate short term.

A Flexible Approach

This option involves a negotiated approach but also reasonable adherence to the sustainability principles and 

to the NCP. This project would not meet targets such as 100% lanes and high/mixed densities (i.e., the highest 

population range identifi ed in the NCP), but would gain signifi cant improvements over the status quo approach.

Alternatives and innovation would be considered as long as the basic objectives of the NCP are met. Some of the 

implications of this option in the context of the East Clayton NCP are:

- Some improvements and alternatives to conventional development will accrue.

- May be more palatable to some developers.

- May accommodate development sooner.

- Partial benefi ts may be realized.

- Experience will be gained from the fi rst project.

- Full implementation of sustainability is likely in the future.

- Diffi cult to conceptualize or measure the idea of “partially” or “somewhat” sustainable.

- Cost/benefi t issues need to be confi rmed.

- Opens up NCP to wide negotiations and uncertainty.

- Undermines perceived commitment by Surrey to principles and implementation. 

After considering the options, Council confi rmed its commitment to implementing the NCP and a demonstration 

project, and accordingly directed that:

- The initial developments within the East Clayton Neighbourhood Concept Plan area include the sustainable 

aspects previously endorsed by Council.
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- Staff is to work with the proponents of the initial development proposal(s) to implement the principles to 

the highest degree possible.

- Staff is to expedite a “pilot project” in East Clayton in conjunction with a willing developer provided that 

suffi cient assistance from appropriate government agencies is secured to adequately reduce the risks to the City 

and the developer in implementing the project and monitoring its feasibility.

Ongoing Challenges

Above all, the demonstration development project and the entire East Clayton experience has revealed that 

there are many challenges to overcome before sustainable development becomes a “mainstream” phenomena. In 

attempting to implement the innovative proposals in East Clayton, challenges and barriers arose throughout the 

process. Some of the challenges faced by the various participants are outlined below:

Challenges for all Participants

The challenges faced in pursuing the sustainability objectives and the demonstration project were not only 

presented to the City, but to the development industry and other government agencies. As evidenced by the 

demonstration development project, facilitating developer “buy-in” to the sustainable initiatives continues to be 

a challenge – it is a challenge for developers to design, build and market innovative, un-tested, and yet profi table 

products, and to evaluate the risk and confi rm the costs in an unknown market. There were considerable 

challenges for the City - especially in its endeavours to implement effective infrastructure with manageable

operation and maintenance as well as monitoring the performance of infrastructure to reduce the safety factor (or 

risk) in the future. Senior governments must support local initiatives like East Clayton so that society’s overall 

quality of life is improved through sustainable development on the regional and national scale.

Site Specifi c Challenges

Some of the challenges were related specifi cally to the site or the current market (demand and supply) conditions 

in 2000 and 2001. The challenges identifi ed through the process include: soil conditions, the remote location 

of East Clayton and lack of existing services and infrastructure and fragmented land ownership (resulting in 

coordination diffi culties).  In addition, there is a surplus of areas designated for residential development in 

Surrey. The 2000 review of the OCP revealed that under a moderate growth scenario (i.e., 3,000 dwelling units 

per year), the City has enough development capacity in existing and new urban areas to accommodate the 

projected residential growth for the next 7 to 12 years. Lower than projected growth over the past three years 

will potentially extend the amount of time it takes to reach capacity within the City’s planned growth areas.

Unfavourable Economic and Market Conditions (Timing) 

The poor market conditions may contribute, to a large extent, to the reluctance of developers taking the risks to 

try innovative products to lead the market. Surrey’s existing NCP areas are expected to provide for over 16,000 

housing units. Therefore there is no need to open up another NCP in East Clayton until the market condition is 

improved when new housing and development ideas may be more easily accepted by the market.

Specialization in the Development Industry

The demonstration project contains residential development only and involves mainly single family subdivi-

sions. Density and building type diversifi cation would be diffi cult to achieve where developers generally 
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specialize in certain types of development. An alternative is to encourage developers with different experience 

and expertise to participate. Other development companies support and have expressed interest in pursuing 

sustainability, but as is the case in many new urban areas, the usual off-site costs combined with a slow market 

are prohibitive.

Institutionalizing Alternative Planning and Design Processes

It was recognized that there was a need to bring the participants in both the NCP and the development project 

together as often as possible. This was to ensure that all were aware of the ideas and new standards and also to 

give time for contemplation and review. An ongoing challenge is how to maintain a review and approval process 

that accommodates the new ideas and new servicing standards and to accomplish timely approvals.

Citizen and Consumer Expectations

Making communities sustainable means changing some of the ways cities provide services. Changing the level 

of service for citizens is always problematic, even when it can be shown that a changed level of service is, in 

fact, an improved level of service. To achieve sustainability, public services and expectations need to change.

Engineering services (drainage, roads, sewage, energy), land uses (compact, mixed use communities) and 

fi nancing for infrastructure (through development cost charges) must work together and be affordable for both 

the developer and the City.

Lack of Precedent

Another challenge involves the lack of local precedents (or built) sustainable neighbourhoods. The residents that 

move into the fi rst development project will not have local services and will be dependent on their automobiles. 

The developer of the fi rst project may face costs and pressure to market and build the services and other 

amenities envisioned by the approved plan and project. Incentives to the fi rst developer could be considered

to help reduce the risk associated with up-fronting the demonstration project. Also, the City is pressured to 

be diligent in requiring strict adherence to the Plan or a precedent may be set for other development projects 

in East Clayton.
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