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HOW

LOW IMPACT

IS YOUR
DEVELOPMENT?

City of Toronto
Transportation Services

Planning, Design and
Management

Robert Mays,
Neighbourhood Projects

Kristina Hausmanis,
Green Streets

il ToronTo



II]ﬁ Tmm'l T ©) INvuew (fnfrastructu re Viewer)

p— Runpymede ¥
- . ‘\ Junction

4

o
0 ’
est®
‘ _. -".a
‘
s:a:\ \\

Moore
Park

HE D=
HE o= 17
i Rosedale “ i ;

-’__

Outer Harbour East

Esri Canada -







* Increased Mining Activity

* Resource Depletion

« Greenhouse Gas Emissions / Embodied Carbon

« Air Quality / Water Quality

« Transportation of Materials

 Traffic Congestion

* Noise Pollution

 Social Factors: Comfort and Well Being.

« Economic Impacts: Road Closures, Business/ Retail Access.
« Resulting Maintenance / Operational Impacts

« Environmental Impact of Project from Construction to Demolition.



Global CO, Emission by Sector

Industry
30%

Transportation
22%

Source: © 2018 2030, Inc_/ Architecture 2030. All Rights Reserved Data Sources:
UM Environment Global Status Report 2017 EIA International Energy Outlook 2017

Building
Materials and

Construction
11%

The construction sector

consumes 50% of all raw
materials.

Construction creates 36 0/0
of all waste.




Waste and pollution does not exist by accident, it is the
result of design decisions.

ellenmacarthurfoundation.org/



Potential to reduce
embodied carbon + Potential To Reduce Cost

High

100%

Build nothing

Build less 80%

Build clever 50%

Build efficiently 20%

Brief @ 5 Construction

.

Commission

Operation

Material re-use

Decommissioning

ARUP




REVISING THE STREETSCAPE DESIGN AND

CONSTRUCTION PRACTICE:

https://climatepos
itivedesign.com/



https://climatepositivedesign.com/
https://climatepositivedesign.com/

The good and the bad of standards and
specifications:

» Update regularly — Materials and
procedures

» Give up some control to foster re-
use of existing materials.

 Enable edits to foster innovation.




SOURCING
MATERIALS

* Embodied carbon
 How much do you require?
* How rare is the material?

 How long does it need to last?

e How far did it come from?

e Where did it come from?

 What about decommissioning?




“4- ELECTRICITY MAPS

Display data from the past

5 Yaars

Ontario

57g CO2e/kWh

Associated Electric Co
573g CO2e/kWh

https://app.electricitymaps.com/map
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Revising the
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Brush layering along a steep slope. (California Department of
Transportation: http://www.dot.ca.gov/)



http://www.dot.ca.gov/

Retaining Walls

gravity retaining wall cantilever retaining wall:
stable because of massive mass of soil sitting on “foot”
weight keeps the wall stable




Create a Uniform Arched Crown
Roadway for Structural Stiffness

Maintain Consistent
1-1/2" Setting Bed

1.7% Slope

Arched Crown Exaggerated
View

The Purpose of the Arched Crown is for Structural
Stiffness and Improved Paver Interlock. It is not
Intended to Shed Water to the Gutters.

Mote:

F+Crown Slope
@ 1/2" Per 30"

: it Structural
Interlock and are not Acceptable.

Unilock Permeable Pavers

Permeable Joint Opening
Aggregate - Granite Only

Permeable Setting Bed Aggregate

Permeable Base Aggregate - Crown
to Match Finished Surface Grades

Permeable Subbase Aggregate
Drivegrid Geogrid or Geotextile

PVC Underdrain Pipe; Install as
Directed by a Professional Engineer

Geotextile Material, Install as
Directed by a Professional Engineer

This cross section is intended for preliminary design purposes only. Confirm site conditions and consult with a qualified design professional or installer prior to installation.

Unilock







the-english-landscape-HistoricEngland.org.uk



the-english-landscape-HistoricEngland.org.uk



the-english-landscape-HistoricEngland.org.uk









BREADALBANE ST.
THE 100 KM STREET




BREADALBANE ST.
THE 100 KM STREET




LANEWAY GREENING
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Victoria Taylor Landscape Architect w/ The Laneway Project.org






Circular Economy Principles to Support Climate Positive Design

REGENERATE
support nature

RECOVER

keep materials out
of landfill and
maximize resources

REUSE
use longer

RETHINK
encourage circular choices

REDESIGN

create things that last
using fewer materials
and less energy

REDUCE
do better

with less
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SUSTAINING AND EXPANDING THE URBAN FOREST:
E‘-J.R-.-QNTOS STRATEGIC FOREST MANAGEMENT PLAN
2012-2022

SUSTAINABILITY REQUIREMENIS FOR
NEW DEVELOPMENT IN TORONTO

October 2 and 3, 2019:
City Council declared a
climate emergency for
the purpose of naming,
framing, and deepening
our commitment to
protecting our economy,
our ecosystems and our
community from climate
change.



Green Streets in Toronto

Green Streets are roads that include green infrastructure (Gl) that mimic the natural
water cycle, increase urban biodiversity, and improve resilience to exireme heat and storm events.
Below are four (4) common types of green infrastructure found in the city.

= ﬁ;‘gg‘ Scan this QR code 1o learn
more about the City of Toronto’s
Green $treefs program

Green Gutler

-

e

--- Bioswales

Bloswales are vegetated channels designed fo

---Street Trees

Sireel hees provide ¢ wide range of envilonmental,

--- Stormwater Tree Trench

Sermwater Tree Trenches are underground sysiems

--- Bioretention

Bloretenfion facliiies are specialized green spaces

---Permeable Pavement

Permeabrle pavemenls are speclalzed pavements

with small sufoce gaps thal drain stormwaler runaff
inte an vndergrevnd stane reserveir, Water is slersd in
this reservoir and slowly released fo the surrounding
soll and/or municipal sewer sysiem. The three most
1 dre parmeadble
interlocking cancrele pavers, porous msphalt and
pervious concrete.

designed ta receive, filter and redein stormwater om
the surmevnding area which may then be akserbed
by plonts, ar or slowly

back info the municlpal sewer system. Three
eammaon forms of bioretentian found In the elty are
blarelention curb extensions, bioretention planters
and rain gardens.

that pramote headlthy tree grawth in highly urbanized
sireels by significantly impreving seil sendilions.
Olen invisible from the surface, perforated pipes
celiver stormwater runoff fe the free rools while
underground shustures support the welght of the
pavernend above. This keeps the soil in the french
maist and uncompacted; providing the enviranment
ideal for free health and growth.

economic, and social benefits ta the public. They
previde hakital for wildlife, improve cir quality, and
sequesier carbon from the almosphere. Addifionally,
hrees* absorb stovmwater and mitigale wban heot
effects Mreugh evapohansplrafion end shade
provision. When Houghtfully implemented, street
hrees can beautity streets, calm fraffic, reduce noise
pollufion and create a more welcoming sheelscape.

receive, filler, and convey stormwater. Using a

inafien of il plants and il seil.
stormwater runofi is slowed down, fillered, and
partially absorbed as it flows through. Bloswales can
Installed a3 part of & cenhe median, a blke lane
separafor or as part of a confinuaus open boulevard.

Live

MMl TORONTD green

Toronto



DETAILS & SPECIFICATIONS

FOR GREEN INFRASTRUCTURE IN THE RIGHT-OF-WAY

Engineering & Construction TS 857

’I]m Tn“"mu Services Division
Standard Specifications for
= e September 2021

Road Works

Documents developed to date:
st sibueipetid « 80 Standard Drawings
» 8 Construction Specifications
* 3 Guidelines:
arse  oeson o summssonsecumemens. * Design Criteria Guideline
» Public Notification &
Engagement

TS 857.01

2eh

TS 857.05 MATERIALS...

TS 857.05.01 Concrete for Curb Cuts ...

TS 857.05.02 Reinforcement...........

TS 857.05.03 Concrete Sediment Pad

TS 857.05.04 Leveling Course.

TS 857.05.06 Gabion Wall ...

TS 857.05.06 Open-Graded Stone

TS 857.05.07 Expansion Joints....

TS 857.05.08 Granular Base and Backfill.
TS 857.05.09 Catch Basin .

TS 857.05.10 Pipe .... .

TS 857.05.11 Modular Trench Drain System
TS 857.05.12 Concrete Trench Drain Cover
TS 857.05.13 Side Inlet.........

oo LR B

-

TS 857.06 EQUIPMENT

TS 857.07 CONSTRUCTION
TS 857.07.01 Excavation

TS 857.07.02 Curb Cut Inlet and Outlet
BIOSWALE IN SOFTSCAPE TS 857.07.03 Sediment Pad .................
TS 857.07.04 Catch Basin Inlet to Green Infrastructure
TS 857.07.05 Modular Trench Drain System..........cocoomimmnnirinns

T& AR7 N7 AR rncrata Tranch MNeain




EMBODIED CARBON WORK COMPLETED

Phase 1: Embodied Carbon Phase 2: Municipal toolkit Outcome: Low Carbon Concrete
Primer & Benchmarking Specification update

0 ToronTo

Ashley Curtis Hall
Deputy eral Manager t Floor, East Tower
Transportation Services 100 Queen S

Toronto, On

How Toronto Can Reduce Embodied
Carbon Through Smarter Design,
Circularity, and Procurement

d Executive Director

Date:

Subject: Implementation of Low Carbon Concrete — RD429SS Supplementary
Specification commencing in the 2024 Construction Season

12
ment 1 — Low Carbon Concrete — RD429SS.

This supplementary specification is effective immediately and will be included in all new
construction contracts by Transportation Services and Engineering & Construction
Services. The supplementary specification applies to:

REGULATING
EMBODIED EMISSIONS
OF BUILDINGS

Insights for Ontario’s Municipal Governments

oncrete Pavement and Be
urb and

TEAM

bl ToronTo o

jnment and integration of environment:




EMBODIED CARBON - UPCOMING WORK

Embodied Carbon Management Toolkit

Municipal Policy _ |
« Monitoring and evaluation Topic < Subtopic = Queston i hd Bk

Low carbon concrete specification

Construction Circularity

Embodied Carbon in the public realm study (2025)
» Study scope to include Parks & Open space and RO

Education & Training

Applying an Embodied Carbon Lense to Master
Planning

Toronto Green Standard V5 update (2026)
« Exploring EC performance metrics for buildings and
landscape in Tier 1
Tools and Resources:
« ENVISION
* Climate Positive Design - PATHFINDER



THANK YOU! QUESTIONS?

Robert.Mays@Toronto.ca

Kristina.Hausmanis@Toronto.ca

GreenStreets@Toronto.ca



mailto:Robert.Mays@Toronto.ca
mailto:Kristina.Hausmanis@Toronto.ca
mailto:GreenStreets@Toronto.ca
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