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Disconnect between GHG
emission reduction and urban
design

Proposed development
measures should reduce GHG
emissions AND incorporate
urban design guidelines.

Result = Enhance efficiency
while maintaining or enhancing
guality of life.




* Primarily caused by release and
build-up of greenhouse gases
(GHG’s) in the earth’s atmosphere

Levels of carbon dioxide (a major =
GHG) increasing due to combustion Z50 4
of fossil fuels. B




British Columbia

 Target to Reduce Emissions by
33% by 2020

Urban Environments

« Large proportion of GHG emissions
traced to urban areas.

Aspects of urban design contribute
to GHG emissions.




Pressure for development to
spread beyond urban boundary

Need for cities to be developed
more sustainably

Intensify and expand within
existing urban fabric.
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 Increase Public Transportation;

» Pedestrian Oriented — Cyclists and
Walking;

» Street Orientation & Pattern.




Increase Density;

Mixture of Land Uses;

Design for pedestrians & cyclists;

Concentrate services;

Make transit accessible.
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Mixed-use
commercial/ ”
Residential
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Hous ing: Arange
of choices for all
stages of life

Culture & -
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Housing: A range
of choices for all /
stages of life yZ




Efficient Buildings built to BC
Building code;

Passive Solar Energy;

Building retrofits.

Gulf Islands Operations Centre




e District Energy Systems
— Biomass Fuel Source

— Combined Heat and Power Fuel
Source

» Active Solar Energy Generation
— Photovoltaic Cells
— Solar Collectors

 (Geoexchange
— Ground Source Heat Pump




General Urban Design Principles that
contribute to life in an urban setting

Intensification
Mixture of Uses

Connections

Buildings and Parking

Nature in the City
Microclimate
Sitting Space

Stimulus/Unigue Strengths




Intensification

Mixture of Uses

Connections

Buildings &
Parking

Microclimate

Increase Density
Concentrate Services
District Energy System

Mixed Land Use

Pedestrian Oriented Design
Street Orientation & Pattern
Accessible Transit

Solar collection
(PVC'’s, Solar collectors)

Efficient Buildings




Population of several BC communities expected to rise
Urban Containment boundaries

Intensify rather than spread
Importance of downtown — Revitalization

Retrofit of existing
New buildings built to BC building code







Total Population 78,692

Growth and development spread
north

Result = Suburbanization and
deteriorating downtown




Gross Land Area

Gross Housing Density:

Residential, Commercial &

Institutional Buildings




Population increase based on
predictions from City of
Nanaimo

Additional 474 units

Energy Retrofit

Application of urban design
principles




Scenario 1
— “Base-case” Approach

» Transportation, building and alternative energy
reduction strategies were applied modestly

Scenario 2
— “Progressive” Approach

» Application of a progressive set of reduction
strategies




Suitable Reduction

Applied to Site?

Strategy

Scenario 1

Scenario 2

Land Use

Increase Density

Yes

Yes

Mixed Land Use

Yes

Yes

Concentrate Services

Yes

Yes

Distance to Transit

Yes

Yes

Transportation

Pedestrian Oriented Design
- Addition of bike lanes

No

Yes
Added 5.8 km of bike lanes

Transit Service Improvement
- Assume bus frequency i
doubled

Yes

Buildings

Efficient Buildings

Yes

Retrofits

Yes
Buildings retrofitted at a rate of 1% per year

Alternative
Energy

District Energy System

Yes
Biomass fuel source replaces natural gas fug
source in all buildings in the Port Place Mall
redesigned site.




Intensification

— Infill housing

— Redesigned mall site
Mixture of Uses

— Commercial/Residential on
redesigned mall site

Connections

— Traffic circle

— Connecting paths
Buildings & Parking

— 3 — 6 storey buildings

— Parking in the rear
Nature in the City

— 2 additional greenspaces
Microclimate

— Tree planting
Sitting Space & Stimulus

— Harbour view

— Sitting ledges




Scenario 1: 19% increase In site emissions.

Scenario 2: 5% decrease in site emissions.

Both scenarios: Transportation related
emissions difficult to mitigate through
design




Framework for municipalities —
GHG inventory.

Provide a common set of urban
design measures to work from.

Implementation guidelines.

Interaction between reduction
strategies.

Determine extent of
Implementation required to meet
provincial reduction targets.




GHG reduction could occur if:

— New buildings were built to demanding
building code standards;

— Existing buildings were retrofitted at a steady
rate; and

— A carbon neutral district energy system was
Implemented into the site.

GHG reduction could occur while maintaining or
enhancing residents’ quality of life by applying
urban design principles & GHG reducing land
use factors.







