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URBAN FORESTRY IN CANADA

= Trees provide numerous benefits
for the ecosystem and
communities

= National average of tree canopy
coverage decreased from 27.6%
(1990) to 26.1% (2012)

gt Connections to
nature

=  Urban Forest: The sum of all

Concentration +

earning woody and associated vegetation
ol in and around dense human
S'{i’@ﬁ(_] nening +
settlements

= A significant percentage of urban
trees are located on private
properties

& Healthy gy 7
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Improved '
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2019: Report to City of St.
Catharines
= Alternatives to private tree
cutting by-law

St Catharines

Image: Clean Air ON

GASE STUDY OVERVIEW

2020: Practice Guide
« Recommendations for private
tree management
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Provincial Policy
& Legislative
Review

Municipal Policy
Scan

Municipal Staff
Literature Survey
Review

Key Findings &

Recommendations
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Programs & Events
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REGOMMENDATIONS

1. Include planting target ratios

Oshawa, Landscaping Design Policies (1988), 6.0 Plant Material:
“6.4 The use of indigenous plant material is encouraged. It is suggested that at least 50
percent of all proposed tree and shrub plantings on a site be of indigenous material.”

2. Leverage perimeter trees 9

Ajax, Employment Areas Urban Design Guidelines (2006), 4.3
Landscaping:
“Preserve all existing perimeter trees with minimal changes to the area beneath the drip

line. Locate underground services and utilities so as not to encroach within the drip line of
trees to be preserved, to minimize disruption to the root system”
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REGOMMENDATIONS

3. Update canopy cover strategy

= Identify and follow current best practices for canopy
monitoring and tracking progress.

= Support efforts to establish canopy cover targets

4. Formalize climate resilience considerations

Ajax, Official Plan (2016), 2.1.4 Tree Canopy:

“b) To maintain, protect, and enhance the existing tree canopy, the Town shall: Encourage
the planting of native or non-native non-invasive tree species and vegetation that are
resilient to climate change and provide high levels of carbon sequestration, subject to the
Town’s approval, particularly through new development and on municipally-owned land.”
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REGOMMENDATIONS

5. Increase tree-related
programs @
= Private-public partnerships can

support year-round programs
and fundraising

6. Create resident-focused
education programs @

= Develop a culture of
conservation

Backyard Tree
Planting Program

Toronto
Houses - Multi-Units - Businesses

www.yourleaf.org
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REGOMMENDATIONS

7. Amend Official Plans and Design
Guidelines to include tree policies @& 9

Guelph Official Plan, 4.1.6.1 Urban Forest Policies:
“Healthy non-invasive trees within the urban forest shall be
encouraged to be retained and integrated into proposed
development. Where these trees cannot be retained, they will
be subject to the Vegetation Compensation Plan.”

8. Strengthen development application

process 9

= e.g. Thunder Bay - collect money that
would be allocated to tree planting
requirements and plant themselves
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REGOMMENDATIONS

9. Ensure a consistent
municipal “tree vision”

L

SmartGuelph Principles:
f) Pastoral and Protective

“...a city that preserves and enhances its
significant natural features, rivers, parks
and open spaces and makes the planting
and preservation of trees a priority...”

Image: TULI
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REGOMMENDATIONS

10. Designate trees as
heritage features 9

City of Windsor Official Plan

1.26 Sandwich Heritage Conservation
District

“The objective of the Sandwich Heritage
Conservation District is to preserve the
buildings and streetscape. Owners of property
will require a heritage permit for the following
changes to their property:

(s) Removal of trees with a minimum trunk
diameter of 10 centimetres.”

nGE 11 %’ WATERLOO



REGOMMENDATIONS

11. Develop and implement a

private tree by-law 9

12. Increase by-law coverage 9

Considered a critical tool for
protecting trees on private
lands

Variations in applicability and

permitting processes

Regulate maintenance of trees

through amendments to/use
of existing by-laws (e.g.
Property Standards)

Town of Ajax

Tree Protection By-Law 137-2006

4.2 The provisions of this by-law shall
apply to:

a) Any land in the area described in
Schedule “A” to this by-law;

b) Any land or part of land in an area
designated as Environmental
Protection, Open Space, Town-
Wide Park, Community Park, or
Neighbourhood Park pursuant to
Schedule “A” of the Town’s Official
Plan; and

c) Any land or part of land in an area
zoned as Private Open Space
pursuant to the Town’s Zoning By-
laws.
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https://uwaterloo.ca/plannin
g/news/grad-students-
develop-tree-protection-
guide-private-land
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Guiding Urban Forestry Policy into the Next
Decade: A Private Tree Protection &
Management Practice Guide

Kaitlin Webber, Melissa Le Geyt, Theresa O'Neill, Vignesh Murugesan

July 2020
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WHY EMBODIED CARBON
MATTERS TO PLANNERS
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A PANOPTIC
APPROACH

Integrating a Consumption-Based
Emissions Approach into Canadian
Planning Practice

NATALIE E. DOUGLAS
APRIL 2020
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The City of Nelson's first

MATERIAL
CARBON
EMISSIONS
GUIDE

Benchmarking Report

Establishing the Average Upfront
Material Carbon Emissions in New
Low-Rise Residential Home
Construction in the City of Nelson &
the City of Castlegar




Presentation Outline

1. are embodied carbon emissions?
can planners help?
can we copy?
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Traditionally, we have accounted for emissions associated
with local proeduction (also including greenhouse gas
emissions from exported goods and services).

In the context of building materials, this would means the
following emissions would be considered...

| USE |
&

Operations



This has become problematic since many wealthy cities and
countries have moved significant amounts of material
production to other countries and thus, no longer account
for these emissions.

Considering emissions associated with the imports of goods
and services allows us to more fully understand our
consumption-based emissions and more effectively
reduce global greenhouse gas emissions.
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Focusing only on production-based emissions can
misplace responsibility impact that which hinders our
ability to reach our global emission reduction targets.

Now, is the time to target consumption.

Addressing embodied carbon emissions in buildings can help us do this.



Year 1 Year 60

After 60 years, embodied carbon represents a total of ~40% of emissions
of a LEED certified building (based on data from an Ontario
government building).

At 12 years, the embodied carbon represents ~75% of total emissions.

If we want to reduce emissions quickly, focusing on embodied
carbon may be particularly effective.



It will take 23 years before Nelson and Castlegar’s
operational emissions average matches its average
material carbon emissions.
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So, how does this relate to planners?



DIRECT ACTIONS SUPPORTING ACTIONS

Zoning, land use policies, Planners contribute heavily
and design guidelines to establishing overarching
can have significant municipal priorities and
material implications. convening necessary

players.
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Require the disclosure of
embodied carbon emissions
associated with projects within
certain zones and/or incentivize
embodied carbon reductions
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Consider the
emissions impact of
step-backs and
weigh this against
other impacts (e.g.,
street comfort,
affordability, etc.)



Include basement floor area
in floor area calculation and
reduce underground parking
wherever possible
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City of Vancouver

&TY OF

Since , all Part 3 buildings applying for rezoning must
calculate and disclose embodied carbon.

Since , they've had a target of reducing embodied carbon
emissions by 40% by 2030 (compared to 2018 numbers)

In , they're introduce embodied carbon reporting
requirements to the building by-law for all new Part 3 buildings,
and limit the amount of embodied carbon as compared to a
baseline.

In , they'll require embodied carbon reductions of 10% for
all Part 3 and 20% for all Part 9 plus some prioritization of
sustainable sourcing, disclosure of chemical ingredients, and
75% construction waste diversion and design for disassembly

Climate Emergency Action Plan



2022

City of Toronto

- On May 1Ist 2022, Version 4 of the Toronto Green Standard came into effect

0l ToroNTO

- Tier 2 will require a embodied carbon emissions
assessment (Al-A3), demonstrate an emissions intensity of less than 250 kg
CO2e/m?2, and low carbon sustainable alternatives identified

: Tier 2 would require a
embodied carbon emissions assessment (Al-A5) and low carbon sustainable
material alternatives identified. Tier 3 would require a whole building life cycle
assessment and demonstrate a min. 20% embodied carbon reduction
compared with a baseline building. If you reach higher tiers you get your
development fees back.

: same as mid to high rise category.



Planners play an outsized role in overall policy guidance.

Armed with an understanding of some basics, planners can
influence procurement, infrastructure, and waste-related policies

in ways that reduce material carbon emissions.



Especially those that offer clear design
guidance on how to support the use of
lower-carbon structural systems and
materials (e.g., design to use less steel and
concrete) and lower-carbon envelope
systems (e.g., use lower embodied carbon
insulation)



Consider embodied carbon
emissions and/or require
lifecycle assessments as part of
the procurement process.
Prioritize procurement of
salvaged, reused, or recycle
materials in certain new city
projects.




A PANOPTIC
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" STEP

CBE Inventory

Research

No CBE Inventory

STEP

Bottom-Up
Inventory

Top-Down

Inventory

Case Studies

STEP

Advocacy,
Policy, &
Education

Core to this research was
the realization that we
couldn’t wait for perfect
data and that education
was a crucial first step



Climate change demands
that we copy each other.



WALL CAVITY & ATTIC INSULATION ‘This guide provides a comparison of the greenhouse gas emissions that come from a
cradle-to-gate (A1-A3) analysis of different categories of building materials. In this context,
Instilationamisslons based on 100 m*(at R-15) crade refers to resource extraction and gate refers to the factory gate (ie., before the
sootconms product s transported to the consumer). In other words, this guide tells you which materials

The City of Nelson's first edition of its... serogelblanket -l have I intensive raw | and processes and
v therefore a smaller carbon footprint. This information is presented in a manner similar to the

fuel efficiency ratings you find for autombiles. It s intended to help you compare building
b ] material options based on their material carbon emissions (sometimes called embodied
R6/nch carbon or embodied emissions).
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The results in this guide are shown for  specific amount of material, noted below each
section title (e.g., concrete emissions for 1 m3at 25 mPa strength) and are based on source
data obtained from Environmental Product Declarations (EPDs). EPDs are intemnationally
recognized standardized reports on product impacts. Most green building certifcations
processes require Type lll EPDS, which means that the EPD has been reviewed by a third
party. it should be noted that the specific product you are choosing may not be included in
this guide since not every manufacturer has created an EPD. That being said, most products
within the same material types have similar manufacturing processes and thus, tend to rank
similarty according to their material carbon emissions.
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emissions of your home, select products that are further down on the list. It is important to

Celulose, batt
R 36/

565

Celliose,
dense-pack
R37/inch

e cog we are that the material carbor di din this
s guide with energy efficiency d other priorities.
e (e.9.,fire smart and other disaster resiiience and cimate adaptation strategies).
R23/incn
057
Strawbale
R28/inch

The majority of the data in this document is generalizable and can be
applied to communities across the country. Although it can't provide
granular guidance, it's a great tool to spread the word.



23 years before today's OCE average matches MCE average

, E Emissions of Materials
BenEHuE SFREPO §o Benchmark Assessment I Putting Material Carbon
Establishing the Average Upfront i for Residential Construction F":'ssmns 'nt? Co':'eXt

Material Carbon Emissions in New

126 year

dedlining *
. . . T o o0 below
Low-Rise Residential Home e e
4 ¢ 5 -
. . . G emergency “code red for humanity.” The Pan- foeus effort on those sources of emissions that have the
Construction in the City of Nelson & E hand Cimate
5 e Change (PCF, budget.
" da.? To this end, " (this
Forthe 11 ‘ode of C: emissions”(MCH
As the BC line with climate targets, Building Cc ). ty €, inthis
emissions from new homes. these emissions ae likely to substantially outweigh the
operational emissions attibuted to newly
- constructed homes.
ofa eficient home made with products with high MCES.
Prepared for MateistCobon Inteniy b Densty Funclion (MG Whike he reserchers employed MCl 353 simple .
Meeri Durand, Manager of Planning, Development & Sustainability, City of Castlegar homes, there was. may not Remaining Global Emissions Budget
sam Elison, Senior Building Inspector, City of Nelson
(GHG emissions from homes, the research team was concerned that the MCI metric may potentially penalize o0 660 cico.
smallr homes with igher occupant densty 3nd reward lrger homes with lower occupan deasty. This s as d
Prepared by -
Chris Magwood, Director, Builders for Climate Action materiais per square foot of ving space but sill have a much lower overall MCE. A metric was created that - 500 ctco,
Erik Bowden, Embodied Carbon Analyst, Builders for Climate Action e of bedrooms, £
Eve Treadaway, Research Assistant, Builders for Climate Action volume in ) * (1000/MCE). Thi metric wou enable panners to incentize homes with low MCE while -

Javaria Ahmad, Sustainability Analyst, Builders for Climate Action
Michele Deluca, Registered Energy Advisor, 3West Building Energy Consultants
Natalie Douglas, Embodied Carbon Pilot Coordinator, City of Nelson thatthe homes

Overal, it shows that

340 .
igher densiy housing 10 1.5°C, 67 Chanc

5 - 2020 2025 2030 2035 2040 2045 2050
density.H futhe esearch wanted o us dfeent nputs, F2 . coud e ued. uaszour

1 Figure 1 Emission reduction pathways to meet PCC 1.5C targets Adspted from Architecture 2030.

MATE PASSIVE BUILDINGS
ciimare CTAF

These reports include material substitutions, methodological, and
industry recommendations for taking action to reduce material carbon
emissions.
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To reduce Material Carbon Emissions, we need to...

Support Residents

: i MATERIAL
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To reduce Material Carbon Emissions, we need to...

Work with the Building Communit

NELSON INNOVATION CENTRE



To reduce Material Carbon Emissions, we need to...

The University of San Francisco

NeW Langford low CaI‘bon concrete USF Scholarship: a digital repository @ Gleeson Library | Geschke
policy comes into force in 2022 Center

West Shore city aims to offset high greenhouse gas emissions
from cement manufacturing

Low-Carbon and Fire-Resistant Home

Roof: Clay Tiles

JANE SKRYPNEK / Nov. 19, 2021 2:00 p.m. / LOCAL NEWS / NEWS

00060060 4

Insulation: Straw Bale

Exterior: Earth Plaster

The City of Langford is introducing a new construction policy that will require
i ; © i Structure: Reclaimed Wood
the majority of future developers, including the city, to use low carbon concrete. ——

Interior: Salvaged Fixtures

The policy, coming into effect June 1, 2022, will apply to all concrete supplied sndDppliances

to city-owned or solicited projects, and private projects requiring more than 50

) Foundation: Concrete with
cubic metres. Synthetic Limestone I

Figure 8. The Low-Carbon and Fire-Resistant Home
Low-carbon materials, including naturally derived materials, can be used to create a more fire-
resistant home. Materials in red text are naturally derived and materials in bluc text are salvaged.

(Source: Author)



Benchmarking Report

Establishing the Average Upfront
Material Carbon Emissions in New
Low-Rise Residential Home
Construction in the City of Nelson &
the City of Castlegar
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