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Green Building Standards

Aaron Barter — Manager, Innovation & Sustainability
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Minimum Green Building Requirements & z
the Toronto Green Standard
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Minimum Green Building Requirements

 Green building standards unique to Toronto’'s waterfront
- Aiming to raise the bar on low-carbon development
- Contractually binding with S penalties for noncompliance

LEED Gold [energy, water]
Smart Building

Electric Vehicle Infrastructure
Green Roof

Engagement and Support
Bicycle Parking and Storage

Waste Management
District Energy

High Efficiency Appliances
Community Integration
Long Term Flexibility
Progress Tracking System
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WATERFRONToronto

WATERFRONToronto
‘Waterfront Toronto

MINIMUM GREEN BUILDING REQUIREMENTS




Minimum Green Building Requirements

 Green building standards unique to Toronto’'s waterfront
- Aiming to raise the bar on low-carbon development
- Contractually binding with S penalties for noncompliance

LEED 2009 results in 40% cost savings relative to
Canadian Energy Code for Buildings (MNECB)
including plug and process loads

3% of a building annual energy cost comes from on-
site renewable energy systems

WATERFRONToronto




Green Building Outcomes

- Waterfront Toronto has worked with developers
to construct 11 LEED Gold buildings along
Toronto’s Waterfront, representing over 2 million
square feet of residential, commercial, retail and
community space.

- Seven LEED Gold and three LEED Platinum
buildings are currently under construction and
expected to be completed in the coming years.

A net-zero suite was constructed in Aqualina, in
the East Bayfront neighborhood. This unit is
powered by a rooftop solar installation, along with
some of the common areas in the building.

Photo credit: Jose Uribe




Comparison of per capita CO2e emissions
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Comparison of per capita CO2e emissions z
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®
Looking Ahead: MGBR V3 -

WATERFRONToronto

il e #,""*“"' SRR, Our hope is that the waterfront continues to be a leader in
GREEN, VICTORIA . NORDHAVN, \ MAGOK URBAN [ / ]

_|._|.—'“—+ el \+ metwe- green building excellence, and a replicable case study for
¥ o o & s developments across the city and beyond.

[ Objectives for the next MGBR:
4| cumare’ = - Further integrated with the Toronto Green
L] g e Standard v3
et — « Supports Waterfront Toronto in achieving our
e SIDEWALK Climate Positive goals for new communities along
———_— == we||[TORONTO|  fhewateriront o
- Isinformed by the green building and low carbon
e _ pathways established at Quayside
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Presentation Notes
C40, Quayside, alignment with TGS – 
Aiming to create replicable models for large-scale urban communities that reduce GHG emissions to greatest possible extent.
Seeking to achieve the highest standards of sustainability and deploy innovative climate resilient solutions.
Projects often include close collaboration with the public sector and private sector to enable holistic planning and development.
Currently 18 projects across six continents including the Stockholm Royal Seaport in Sweden, Barangaroo in Sydney, Australia, and Elephant & Castle in London, UK.



Role of the Design Review Panel -

WATERFRONToronto

- Waterfront Toronto staff are responsible for enforcing MGBR compliance through
development agreements.

- As part of the MGBR, developers are asked to summarize their sustainability strategies for
DRP presentations. We're currently working on refining these reporting requirements.

- We believe it is important for the DRP to be briefed on the sustainability initiatives of
developments in the DWA, and that the DRP plays an important role in engaging with
developers on their green building design.

- DRP members are uniquely poised to identify design considerations that play a role in the
sustainable outcomes of a building, such as thermal bridging, passive solar features and built
form optimization.

- The WT sustainability team is hoping to play a stronger collaborative role with developers
through the DRP process to move the needle on green building design and innovation. Our
team is also here for DRP members to answer any sustainability or MGBR related questions.

10



Toronto Green Standard
V3

Getting to Low Carbon and Resilience
Presentation to the Waterfront Toronto Design Review Panel,
February 20, 2019
Lisa King, City of Toronto Planning Division
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1) Background/ context

2) TGS/Zero Emissions buildings
framework and targets

3) TGS v3crash course
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Toronto Green Standard

Sustainable performance for new development

i ToronTo

TORONTO
GREEN
STANDARDv3

e .
ALITY,
SI]!.IIJ WASTE E[:DLI]G
I

GREENHOUSE AT
AIR QUALITY . GAS EMISSIONS/
ENERGY EFFICIENCY

SUSTAINABILITY REQUIREMENTS FOR
NEW DEVELOPMENT IN TORONTO

City Facilities

« 2006- Voluntary standard

¢ 2010- TGS V1.0 Two-Tier
performance standard &

Development Charges
Refund

e 2014- V2.0 Update &
Aligned with MGBR

« 2018- V3.0 Update, adopted by
Council Dec., 2017 &

Includes Toronto’s Zero
Emissions Buildings Framework


Presenter
Presentation Notes
The history of the TGS:

The first standard was established and adopted by City Council as a voluntary package of performance measures in 2006; it included a combination of LEED rating system, BOMA Best and City standards for new construction altogether.
Under Mayor David Miller, who was a very “green” mayor and member of the C40 Cities (cities working to fight climate change), Mr. Miller asked the City Planning Division to find a means to make the TGS mandatory for new development.
Using COTA, the City f Toronto Act, s. 114, matters of exterior sustainable design combined with S. 41 of the Planning Act, the City was able to require the measures included as Tier 1. 
Tier 1 is implemented through development approvals and namely Site Plan Control. 
The remainder of the TGS performance measures, either higher performance or that relate more to buildings interiors became part of Tier 2, the higher voluntary standard and level of performance.
Tier 2 projects are eligible for a refund on development charges paid to the City for third party certified projects; the dollars reward efficient sites and buildings that conserve resources and reduce infrastructure needs.
The TGS is reviewed and updated every four years.
The updates consider changes that have occurred to internal (City) and external (Provincial) policies and guidelines, increased uptake of sustainable performance and technologies by the building industry and incorporate changes to LEED for New Construction.






Toronto Green Standard

o Air Quality

« GHG Emissions/Energy Efficiency & Resilience
 Water Balance, Quality & Efficiency

 Urban Ecology

e Solid Waste Management
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Presentation Notes
The TGS is a set of environmental performance measures that fall into five categories or “environmental pressures or drivers” that represent our areas of greatest environmental pressure and objectives for City-wide greening

TGS has been in effect since 2010, currently using version 2 (2014) and in process of updating to V3 (2018 target)
Set of environmental performance measures for 5 categories of environmental improvement which we achieve through development approvals
Two-tier system –tier 1 required through SPA and Tier 2 voluntary with DC refund
Market transformation tool where T2 pulls along the market place by providing examples of green development
Aligned with LEED and WT Green Building requirements
Currently have 15 certified T2 projects across the City, 10 in stream for T2 and refund and most new development meeting Tier 1 minimum


 


Raising the Bar

TransformTO Municipal Official Plan

- REN

TORONTO

The Bare Minimum

Zoning Bylaw

AT AL

Ontario Building Code
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Presenter
Presentation Notes
Sustainable development requires the right balance of push (through regulatory requirements) , and pull by raising the expectations for green building. 
Governments create both policies and regulations.
The Official Plan establishes the high level policies for the City
The Climate Change Plan provides more detailed direction on the specifics of climate change.
The City creates Zoning Bylaws to control development and implement the land use intentions of the official plan policies
The City also enforces the provincially mandated standards of the Ontario Building Code to protect for health and safety.  
But, when we stop at the level of zoning, something is still missing.  This is where that lost in translation problem occurs for there are many policy aspirations that the Official Plan speaks to that simply aren’t practical to implement through a zoning bylaw or other regulatory mechanism.
The Toronto Green Standard operates at the policy level by articulating the Official Plan’s vision of sustainability, attempting to raise the bar for development beyond the bare regulated minimum of zoning and the OBC.
 



Minimum required standard
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Presentation Notes

The measures found within Tier 1 help to ensure that the development site is designed with sustainability and resilience in mind.
Sustainable design mitigates and improves the natural environment. Resilient design helps to reduce impacts from extreme weather on the site. 
The TGS combines these objective using an integrated set of performance measures.
The measures are supported by detailed definitions, specifications and links to key supporting guidelines produced by City divisions or external sources in some cases.
This slide provides a snapshot of some of the elements included in Tier 1 that support: pedestrian and bicycle infrastructure and reduced emphasis on the car; cool and permeable paving materials; green infrastructure such as green roofs and low impact development to assist in storm water retention onsite and reduced runoff; tree planting and soil volume requirements to support a healthy tree canopy cover; glazing treatments that reduce bird collisions and mortality from buildings; landscape requirements that promote biodiversity and other components not shown.
The TGS includes requirements for energy efficiency above the Ontario Building Code. 
The OBC has the legal authority for energy performance, however the TGS sets the bar higher to encourage innovation and requires the completion of an Energy Report submitted as part of Site Plan Approval. 
The report is reviewed by the City’s Energy Efficiency Office who also implement the Better Buildings Partnership Program (BBP) that provides one-window financial incentives for energy savings.  


Municipal Authorities
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Presentation Notes
New provisions in the City of Toronto Act  - (also available to other municipalities under section 41 of the Planning Act) allows City to require sustainable exterior design elements. It required amendment of the Official Plan to come into effect –envelope, roof, walls, site landscaping

OPA 66 was approved by Council last year; it was the subject of an appeal which has now been settled. It amends the Toronto Official Plan to include a new policy allowing the City to secure sustainable design features that address exterior building and site matters. This provides the authority to address targets relating to the urban heat island and bird friendly glass treatment to ensure that risk for migratory bird collisions is minimized;

Larissa’s notes
Some relatively new tools over and above the Planning Act Tools address more specifically sustainability and these include:

New provisions in the City of Toronto Act  - (also available to other municipalities under section 41 of the Planning Act) which allows City to require sustainable exterior design elements. It required amendment of the Official Plan to come into effect.

OPA 66 amends the Toronto Official Plan to include a new policy allowing the City to secure sustainable design features that address exterior building and site matters. This provides the authority to address targets relating to the urban heat island and bird friendly glass treatment to ensure that risk for migratory bird collisions is minimized;



Tier 2 - 4: Voluntary performance standard
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Presenter
Presentation Notes
The Tier 2 package includes higher incremental performance targets (or “stretch targets”) above Tier 1, related to the site and interior building components such as: higher buildings energy performance, storm water management and potable water reductions and construction and demolition waste diversion requirements.
Tier 2 introduces new requirements that support building and site innovation such as: renewable energy production, tri-sorters and the use of locally sourced or recycled building materials.
Tier 1 and 2 contribute to a number of LEED credits and to LEED certification should the developer choose to pursue this label.
TGS Tier 2 certified projects are recognized and profiled by the City on the TGS website.
Tier 2 projects are incentivized through the DC Refund program administered by Environmental Planning.
Version 3 of the TGS (2018) now includes four tiers of performance. 








Toronto Green Standard Overview

WATER QUALITY,
AIR QUALITY RO QUANTITY &
EFFICIENCY

Since 2010:
1500+ developments

» 30 certified Tier 2 through DC refund program
» Tiered/stepped performance measures

* Market transformation tool - raised bar for energy efficiency
targets in OBC

» Partners: Environment/Energy; Water; Parks/Forestry;
Transportation; Solid Waste

« V3 External Partners; CaGBC, Building Industry and . ‘*g
Associations Wz
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Presentation Notes

TGS since 2010, 3rd update; 1300; 22 certified
5 Environmental  Drivers/categories for a more Sustainable City; 63 performance measures to tackle City’s environmental concerns 
-DC refund for certified developments (top 3 are: Tridel, Minto, Daniels, Concert Properties, Rockport)
 - TGS is transformation tool has shifted thinking OBC, etc 
part of movement across North America
Cross divisional – partners PFR, EED, Solid Waste, Toronto Water, Transportation Services, 

Elevated state of readiness in Toronto to adopt higher performance measures

Photo-Daniels Corp Regent Park 170 Sumach St. rooftop gardening and bicycle parking


Our achievements are increasing...

420,000 m? of green roof or 500
building permits built & under
construction

TTC has 100,00m? to date, the largest
green roof owner

Green Roofs saving >700,000 m3/yr
Storm Water retention by 2017

>800,000 tonnes of CO2 saved by
2017

30.6 MT saved by 2050

0 ToRONTO
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Presentation Notes
The green roof policy is a good example of the sustainability standards for a  transit agency evolving over time. 
TTC projects have resulted in 100, 000 sq m of green roof built since 2010. 
Triggered by council policy. 
TTC conducted a lifecycle cost benefit analysis as the basis of the justification to make the investment. 
Developed standards 
The largest Green roof owner in the City if not the province, 
Includes TTC individual assets as well as crosstown, and the spadina subway extension. 



We want to be a sustainable, low
carbon & resilient City...

0 ToRONTO
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Presentation Notes
So we want o be a more resilient (sustainable, low carbon … city

My job is .to anticipate environmental issues critical for Toronto – what are our objectives? Do research to gather evidence, undertake  analsyis, then look to our legislative tools to find out what we can use to make a difference – consult with legal staff, propose change, consult consult, then write a clear easily understood report for council to make the decision for change.

What are our environmental issues???

Member 100 resilient cities - Have Chief Resiliency Officer

Resiliency means …. 100 Resilient Cities defines “urban resilience” as:
“the capacity of individuals, communities, institutions, businesses, and systems within a city to survive, adapt and grow no matter what kinds of chronic stressors and acute shocks they experience.”

Resilience is about ability to with stand shocks – sever rain 2013 126 mm of rain fell in 3 hours flooded subway stations; 2013  Ice storm – people were without power for days (trees); also SARS 2003 

The City of Toronto is now a member of the Rockefeller 100 Resilient Cities coalition, a global community of cities working to build resilience to extreme climate change events.

start with the foundation ….


Transform TO:

Closing the emissions gap

Low-carbon actions can close the 8.7 MT gap

25 T
§ 2020 target
S 204 19 MT/year
& ‘\ o
S
g N 2050 projection
= 151 ““"-.q__m__ 141 MT/year____..--"
é ____________________
|—
= GAP
2 10l 8.7 MT/year
.2 by 2050
2
€
L L]
© 5] .
) 2050 target
5.4 MT/year
0 ; t ; f f
2011 2020 2030 2040 2050
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TransformTO Low-Carbon Scenario

Improved building energy efficiency: 3.86 MT

Electric Vehicles: 2.62 MT

Community energy: 1.10 MT

Active transportation & transit: 0.27 MT
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Toronto’s Emissions by sector

BUILDINGS
1% atural Gas
o 11%
Fugitive -
| Waste
TOrOI'ltO'S Elect.ricity
22%
53% Greenhouse - 35%
Buildings Gas Emissions Transportation TRANSPORTATION

2014

SUVs, Vans, Light Trucks
40%

2 TransformTO

0 ToRONTO



Transform TO city-wide goals

0 ToRONTO

65% iy

reduction in GHG emissions
by 2030 as an interim target

/:I.OO% Aﬁ]ﬁﬁl B

of existing buildings are
retrofitted by 2050

30% {4

~

100%

of new buildings are near
zero GHG emissions by 2030

=
75% ﬁ

of energy use from renewable
or low-carbon sources by 2050

of total floor space uses

low-carbon thermal energy
by 2050

75% ;_Qi;

of trips under skm are
walked or biked by 2050

100% %

of transportation uses low or
zero carbon energy by 2050

e
95% &

of waste is diverted in all
sectors by 2050




'‘Catastrophic ice storm' slams into Toronto,
strands travellers across the province

Southern Ontario, Quebec and the Maritimes are now fully in the grip of a massive weather system
that's coating the landscape in ice.
Peter Thompson/National Post

Toronto flooding gives city a double whammy:
Hume

Aging infrastructure keeps us always on the brink, and experts suggest Monday's

record storm is a sign of things to come. Opinion / Commentary
How to get ahead of the storm with green

GLOBE EDITORIAL infrastructure

As Toronto mops up from its stormy walke-up call, it’s time to have a discussion about

A ditch in time will save cities from o |

Bl | rweet|(144]| [ S+ | 1 B3 r=adit thist

floods

The Globe and hail
Published Tuesday, Jul 09 2013, 6:38 PM EOT
Last updated Tuesday, Jul. 09 2013, 6:53 PM EDT
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Presentation Notes
Toronto like other cities across Canada has been no stranger to extreme weather events, shocks or stresses

July 8th, 2013 storm - extreme storm event - 126mm rain in 3 hours / vs Hurricane Hazel, 183mm in 24 hours
Public concern: climate change, heavy storms, state of our infrastructure, and need for green infrastructure
Cost of that flood to the City of Toronto was $1.08 Billion. $1 billion for sewer backup, auto & commercial payouts, $80 million to City of Toronto

Ice storm December 21, 2013, brought with it the kind of damaging ice accumulation that can force even the largest cities to a grinding halt. By the time the storm had ended, up to 30 mm of ice accretion had downed trees and power lines, made roads impassable and hamstrung public transit systems in some of the country’s most densely populated areas. As many as 830,000 hydro customers were without power for several days, or longer. Power was only restored to most residences and businesses on January 1, 2014. The tallied costs to the City of Toronto from the 2013 Ice storm is $170 million so far.

SARS  outbreak 2003-The fallout from the outbreak of severe acute respiratory syndrome in Toronto cost about $1 billion from the city's economy in 2003, the Conference Board of Canada is forecasting. Toronto's real gross domestic product was expected to grow by 3.8 per cent in 2003, prior to the outbreak of SARS, the private research organization said. In the wake of the outbreak, the Conference Board dropped growth projection for Toronto to 3.3 per cent in 2003. 



Building trends RON

* Denser city, taller buildings

* No significant correlation

between % improvement over g i
OBC and actual energy
performance e B Bl |

 High rates of thermal energy
losses through the building
envelope
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Presentation Notes
The City of Toronto is a destination for residential construction and commercial activity, a focal point of growth and development, and the vital heart of a growing urban region.  Toronto has continued to experience a surge of both residential and non-residential growth. The municipal population recently passed 2.8 million, making it the 4th largest city in North America. (NY, LA, and Mexico City are larger). The population of the Greater Toronto Area is over 6 million

Strong development activity has been occurring over the last 5 years. The 2015 Q4 Development Pipeline contains all projects with development activity between 2011 to 2015. This includes projects at any stage of the approvals and development process, including projects that were under review, active, or built in the last five years. This pipeline is not comparable to previous pipelines, as parameters of the development pipeline have been changed to provide a better representation of the near-term housing supply.
The City continues to grow. 2,362 Projects in the pipeline, 311,350 Residential Units and 7.94 million m2 of non-residential GFA
 If all 311,350 res units get built and are occupied at the 2011 citywide average PPH of apartments of 2.04, could house 635,000 people, about the population of Durham Region
 7.94M m2 NRGFA is equivalent 40 First Canadian Places. 

This update is also particularly important given Toronto’s current trends in building design and construction.
Toronto is experiencing high growth, both in population and in building construction. Higher towers are being constructed in response to pressure on land prices. While many office towers are seeking LEED certification, the energy performance of most building remains low due to the use of lower efficiency building envelope materials. 

Overall there has been a steady upward trend in both starts and completions over the past three decades.

In 2013, the City's Energy Efficiency Office conducted an analysis of the impact of the Toronto Green Standard, looking specifically at energy consumption, peak demand, energy use intensity and GHG emission associated with buildings that met the TGS performance levels. The analysis, which surveyed the performance of 90 buildings, found there was no significant correlation between the percent energy efficiency improvement above MNECB and peak demand reduction or EUI.
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Global Best Practice Comparison

STANDARD

Denmark
Building Regulation 10 (BR10)

Norway
Tek10

France
Regulation Thermique RT2012

England/Wales
The Building Regulations 2010
Conservation of fuel and power

Germany
Energy Savings Ordinance (EnEV)

California
Title 24, Part 6

Seattle
SEC2012 Target Performance Path

Passivhaus

Minergie

0 ToRONTO

COMMERCIAL

Non-Residential, Offices, School, Institutions, other
71.3 kWh/yr/m2

Office building
floor area

150 kwWh/yr/m2 heated

40-65 kwh/mz2/yr (as per climate zone/altitude)

Meet or exceed reference building kgCO2/m2/yr
with pre-defined envelope and building systems
standards.

Meet or exceed reference building kWh/m2/yr with
pre-defined standards.

97.7 KWh/m2/yr
(Example Office Building)

40 kBTU/sf/yr (aprox: 125 kWh/yr/m?2)

Maximum cooling demand
Maximum space heating demand
Maximum total primary energy demand

Public/Office Buildings 40 kWh/ma2/yr

MULTI-UNIT RESIDENTIAL

Residential, Student Accommodation, Hotels
52.5 kWh/yr/m?

Blocks of Flats
115 kWh/yr/m?2

57.5 kWh/yr/mz2

Meet or exceed reference building kgCO2/m2/yr with
pre-defined envelope and building systems standards.
Multi Family Housing 39 kWh/m2/yr (2016)

Meet or exceed reference building kwh/m2/yr with pre-
defined standards.

88.2 kWh/m2/yr
(Example Residential Tower)

40 kBTU/sf/yr (aprox: 125 kWh/yr/m?2)

15 kWh/m?/yr
15 kWh/m?/yr
120 kWh/m?/yr

Multi Family Housing 60 kWh/mz2/yr

GROUP
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Presentation Notes
Reviewed 12 mandatory and 7 voluntary standards including LEED and CASBEE, LBC
Top 9 were selected based on their use of consistent metrics, ease of review and compliance, use of passive design strategies, had clear targets, supported resilience objectives and DES etc.
EU codes are ahead of us
Targets for thermal demand or heating demand are included in some of the most progressive standards
Translated baseline performance for each code by building type to common EUI kWh/m2/yr


Which pathway?

Approaches to Building Energy Performance

PRESCRIPTIVE PERFORMANCE

Lists design requirements for
mechanical, electrical and envelope Focuses on the overall building performance

systems

Reference Building Absolute Performance Target
Approach Approach

Prescriptive Approach

OBC performance path,

TGS v2.0 TGS v3.0, Passive House, Minergie

0 ToRONTO
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Presentation Notes
Based on the review conducted in the GBP report, two major approaches to requiring specific levels of building energy performance can be identified.
 
Prescriptive approaches provide itemized lists of building design requirements for mechanical, electrical, and envelope systems that impact building energy use (Figure 4). Specific requirements can include, for example, minimum R-values for insulation or wall assemblies, caps on the total area of glazing, efficiency standards for mechanical systems, or maximum infiltration rates. Prescriptive approaches are often either the foundation of, or included in some way into, all modern energy codes including SB-10 of the Ontario Building Code (OBC), ASHRAE 90.1 and the National Energy Code for Buildings (NECB). 

In contrast, Performance-based approaches focus on the overall performance of a building (rather than its component parts). This approach in turn uses two different methods: the use of a reference building, or the use of performance targets. Both approaches require the use of energy modelling software to assess the predicted impact of different design strategies on overall building energy use.

Toronto used to use a % better approach in TGS v2.0 – recall 15% over OBC for Tier 1, and 25% over OBC or Tier 2. Now based on a absolute performance target approach with TGS v3.0.



Measure, manage it

Approaches to Building Energy Performance

PRESCRIPTIVE

Prescriptive Anporoach Reference Building Absolute Performance Target
i o Approach Approach

i

0 ToRONTO

o x  Limited success in reducing Correlate with better building
e building energy performance performance
R-vaiue over time
0% Max. .
o W - , Support straightforward
e Shifting baseline can create comparison and review
Efficiency confusion

E/Envelope

Air Tightness

Allow creativity in design



Presenter
Presentation Notes
Based on the review conducted in the GBP report, two major approaches to requiring specific levels of building energy performance can be identified.
 
Prescriptive approaches provide itemized lists of building design requirements for mechanical, electrical, and envelope systems that impact building energy use (Figure 4). Specific requirements can include, for example, minimum R-values for insulation or wall assemblies, caps on the total area of glazing, efficiency standards for mechanical systems, or maximum infiltration rates. Prescriptive approaches are often either the foundation of, or included in some way into, all modern energy codes including SB-10 of the Ontario Building Code (OBC), ASHRAE 90.1 and the National Energy Code for Buildings (NECB). 

In contrast, Performance-based approaches focus on the overall performance of a building (rather than its component parts). This approach in turn uses two different methods: the use of a reference building, or the use of performance targets. Both approaches require the use of energy modelling software to assess the predicted impact of different design strategies on overall building energy use.

Toronto used to use a % better approach in TGS v2.0 – recall 15% over OBC for Tier 1, and 25% over OBC or Tier 2. Now based on a absolute performance target approach with TGS v3.0.



Zero Emissions Buildings Framework

Higher Energy
Efficiency

A<

' : Improved
Emissions. ~ Building
Resilience
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 Anincrease in building energy efficiency to
reduce overall energy demand from the built
environment

» Adecrease in GHG emissions via a shift
towards the use of renewable and/or district
energy as a primary source of energy in
buildings

 Anincrease in the resilience of the buildings
sector to changing conditions and extreme
events
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Presentation Notes
All of the above points to the need for a new framework, built on the three pillars of EE, GHG reduction, and resilience 


Targets for Toronto

Toronto Projected New Construction

5 Large Building Types Market

High Rise MURB

(i.e. concrete tower) Targeted
archetypes 87%

Low Rise MURB
(i.e. 4-6 storey wood frame)

Commercial Office

Commercial Retall

Residential Mixed Use

Photo: Minto 775 ¥ e e
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Packages of building energy performance targets were developed for each metric for five new Part 3 building archetypes selected for assessment in collaboration with City of Toronto staff. Archetypes were developed to represent the five most common building types built in Toronto in 2016, and were created using “typical” building characteristics including building geometry, occupancy, and operational parameters. Together, the five building types account for a majority (87%) of the city’s projected growth.

For each archetype, we modelled 1) Baseline Performance (SB-10); 2) Current Tiers 1&2; and 3) Interim steps that would take us to Zero Emissions Buildings.
Each tier requires three key metrics to be modelled: GHGI, TEDI, and TEUI.

For each tier, we modelled the most likely set of building components that could be used to meet the target, which required getting consensus from our Advisory Committee to make sure they were feasible and acceptable.
Part of the process of assessing the feasibility of the targets also included an assessment of the likely costs associated with meeting each tier of performance. High-level estimates of costs associated with the changes to building design that would be required to meet each tier were calculated for both mechanical systems and envelope system.

We also achieved consensus on the kinds of energy modelling guidance that the building industry would require to comply with the new framework, to make sure that the process of modelling the new targets and metrics was facilitated. 



New performance metrics

Thermal Energy Demand Intensity (TEDI)
, , to encourage higher quality building
through passive design envelopes and improve building resilience
to climate change impacts

Reduce energy loads
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So – one of the key recommendations from the report was to adopt a performance-based approach, using the following three metrics to assess building performance. These are also aligned with benchmarking and disclosure requirements at the Provincial level. 

3 metrics with targets would set out best approach to meet all of the City of Toronto’s objectives: 
reduce emissions by accounting for fuel sources 
encourage fuel switching; 
durable building envelopes, 
resilience; 
higher efficiency mechanicals, and 
reduced total energy demand

However, the use of a Total Energy Use Intensity (TEUI) target requires building designers to consider and achieve higher levels of overall building energy efficiency. 

The use of a Thermal Energy Demand Intensity (TEDI) target also moves design away from an emphasis on mechanical system efficiency, towards a prioritization of reducing thermal energy loads. Of course, the improved efficiency of mechanical systems is still important in reaching specific energy performance targets. However, the inclusion of a TEDI target compels building designers to explore opportunities to reduce thermal energy loads prior to improving mechanical systems. The use of a TEDI targets that lowers thermal energy demand also helps to increase building resilience to periods of extreme heat, cold and/or power outages. Buildings designed with thicker building envelopes, lower glazing ratios, lower incidences of thermal bridging, or other highly efficient building strategies help to maintain liveable indoor temperatures with less energy and for longer periods of time under power outages. Buildings with lower TEUI and superior thermal performance also require less back-up fuel during periods of power outages, lengthening the lifespan of back-up generation reserves or energy storage. 

Finally, the use of a Greenhouse Gas Intensity (GHGI) target drives a shift towards connection to low-carbon sources of on- or off-site renewable energy. 

These three driving forces can be seen in terms of a hierarchy of building design principles, in which energy loads are reduced first, energy efficient systems are selected second, and low-carbon energy is procured third. 
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The targets were developed using a sophisticated modelling approach by Integral Group and Morrison Hershfield and vetted with the Building industry for 5 different large, part 3 building types which comprise over 87% of Toronto’s project growth:

High Rise multi-unit residential building (MURB)
Low or mid-rise MURB
Commercial Office
Commercial Retail and,
Mixed Use residential with retail on the ground floor (targets not shown on slide but included in the TGS)


Pathway forward

om0 e
T——— .

V3 Tier 1

V3 Tier 2 VA4 Tier 1 -- §> =
V3 Tier 3 VA4 Tier 2 V5 Tier 1 =
V3 Tier 4 VA4 Tier 3 V5 Tier 2 V6 Tier 1
E - ‘ HIGH PERFORMANCE NEAR-ZERO EMISSIONS an
h BUILDING BUILDING >/ >
CON|VENTIONAL BUILDING ULTRA LOW ENERGY BUILDING ZERO EMISSIONS BUILDING
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The resultant set of stepped targets for each of the three metrics sets a pathway to move from current TGS Tier 1 and Tier 2 requirements to a “near zero emissions” level of building performance (see Figure 6). Four tiers of increasing performance were developed to reflect the need to update building performance targets every four years to reach the zero emissions target. The pathway recognizes that the procurement of some form of off-site renewable energy will be required to meet a zero emissions level of performance (setting the scene for what the future).

Tier 3 & Tier 4: new to TGS v3.0, setting the scene for the future 
Tier 1 & Tier 2: already existing in TGS v1.0 and v2.0 (with TGS v2.0 Tier 2 = TGS v3.0 Tier 1) 


®

I Meeting the Targets

TIER 2

TIER 3

TIER 4

> R-10 walls

« Triple glazing

e 40% WWR

o 75% efficient heat
recovery

*High-rise MURB case

0 ToRONTO

> R-10 walls

« Triple glazing

 40% WWR

 80% efficient heat
recovery

 Improved air tightness

« Shift to heat pumps for

portion of loads

> R-20 walls

Passive House level
windows

40% WWR

85% efficient heat
recovery

Significant reductions in
electrical loads
Removal or thermal
breaking of balconies
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KEY TAKEAWAYS: 40% WWR across all tiers; improved window systems; an increase in building envelope performance from R10 to R20 at Tier 4, and improved efficiency of mechanical systems. Tier 4 requires major reductions in energy losses via thermal bridging, and plug loads.

Tier 1 targets mirror those of the previous Tier 2, but with some notable changes. R-values now need to reflect all heat losses, including thermal bridging at interface details. The energy use intensity metrics that are now used are also based on absolute values, forcing designers to consider energy use that is not currently regulated by the OBC and therefore not reflected in current TGS performance.

Tier 2 targets require improvements to the building envelope, and will likely require the use of triple glazing, as well as 25% improvement in air leakage over a baseline ASHRAE 90.1-2013 value. Meeting the Tier 2 targets will also likely require reductions in corridor pressurization from a typical industry value of 30 cfm/suite to 15-20 cfm/suite, and/or improvements to the efficiency of installed suite HRVs or ERVs from 65% to 75%. Further reductions to domestic hot water loads will also be required. 

Tier 3 targets begin to require the use of certain high-performance products, such as high-performance triple glazing (~U-0.2) and HRVs or ERVs (>80%), and a fuel switch from gas to heat pumps on at least a proportion of the plant, make-up air, and/or domestic hot water loads. Additional domestic hot water loads and air leakage reductions of approximately 40% to 50% better than the ASHRAE 90.1-2013 baseline may also be required to meet Tier 3.

Tier 4 targets drive down the heating load even further, and require a high-performance envelope with an effective R-value of approximately 20. Windows must achieve a performance level equivalent to Passive House, and a 75% or greater reduction in air leakage with minimal use of corridor pressurization must be achieved. Targets will also likely require a full fuel switch and the use of heat pumps for the majority of plant, make-up air and domestic hot water loads. However, the GHGI target will allow for some use of natural gas, recognizing the need to deliver peak heating loads during design days and/or for domestic hot water top-ups.
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Capital Cost

12%6

10%6
896
8%
_—Commercial Office
6% . .
=—High-rise MURB
—| OW-rise MURB

490

296
2%0

0%
TGS v3 T1 TGS V3 T2 TGS v3 T3 TGS va T4 Zero Carbon

%6 vs. OBC-2017, References:
City of Toronto/TAF “Zero Emissions Building Framework (2017)"
+ some reconfigured data from up-coming WSP/CaGBC zero carbon study

Courtesy of WSP Canada Inc.
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Resilient buildings

e Passive survivability: maintain critical life-support functions and
conditions for occupants during extended power outages

 Thermal resilience: maintain liveable indoor temperatures during
extended power outages

Toronto’s
Toronto’s Future Weather and Climate Driver Study (2011) ~

Flooding events & 4N }

DAILY

DAILY
TEMPERATURE HOT DAYS EXTENDED RAINFALL
MASXINMIU M HEAT WAVES MAXIMUM
Extreme heat events o
44 66 =, 166
Power Outages celsius above 30° per year millimetres
2040-50
ST 20 0.6 66
2600-09 2600-09

"Source: Toronto's Future Weather and Climate Driver Study, 2011
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Recovery objective for planning & design is “shelter in place” 72 hours

Toronto is also having to respond to increasing changes in climate 

Toronto’s Future Weather and Climate Driver Study outlines the changes in temperature, precipitation, and wind patterns that Toronto can expect over the next few decades to help the City to administer and fund upgrades to infrastructure and services.

Broad changes anticipated for Toronto include increases in both summer and winter temperatures, extreme heat events (i.e. heat waves), and the severity and magnitude of precipitation events. The overall impact of these changes in climate on the building sector will be primarily experienced in Toronto as a higher risk of flooding events, extreme heat events, and power outages. To reduce the impact of these expected changes in climate on Toronto’s building sector, new buildings must be constructed in such a way as to mitigate flood events, improve thermal resilience, and extend the duration of back-up power generation.

Also majority of Toronto fire department calls after first responder but number 2 is distresses from power outages

Metrics that support self sufficiency in buildings, less reliance no EMS, less reliance on the grid



Building resilience co-benefits
HR MURB

2-week Power Off Temperature
Low

("C)

Emergency Fuel Factor
(x baseline TGS v2 T1)

72h Power Off Temperature Low

("C)

LR MURB

2-week Power Off Temperature
Low

("C)

Emergency Fuel Factor
(x baseline TGS v2 T1)

72h Power Off Temperature Low

("C)
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The results of the resilience analysis show that temperature lows after 72 hours of a power outage under winter conditions decrease steadily as the level of building performance increases.
The benefits of the higher envelope performance of a Tier 4 building become apparent in looking at 2 week power outage temperature lows, which are significantly higher than either current TGS buildings, or lower tiers of the new TGS. Reduced energy demand also extends the lifespan of emergency backup fuel by a factor of .6 (from Tier 1 levels).


Provide operable windows

Keep the window to wall ratio to 40-50%

is facing south

Orient building with long ax

{

//
",
N
N

Use the best windows.

Projected balconies on South, Inset on East and West

Use walls, not window walls.

Courtesy of Quadrangle



TGS v3 Update Summary and
what can you do...
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TGS V3: What'’s driving the update?

Ministry of the Environment &

Climate Change

TORONTO

GREEN
STREETS
TECHNICAL
GUIDELINES

dnrnanny 2017

TransformTO

e
il Heiier B onraie

ONTARIO’S FIVE YEAR

CLIMATE CHANGE
ZERO EMISSIONS BUILDINGS FRAMEWORK ACTION PLAN

mma v sB-10

The City of Toronto is one of the fastest growing cities in North America, and faces the challenge of providing for a growing population
while reducing carbon and impraving resilience. The City has completed a two-part study and a proposed Zero Emissions Buildings
Framework that provides a performance pathway to 2030, 2 0 1 6 - 202 0

BUILING BETTER BUILDINGS Senumry 1, 2017 upaate

el
ts emissions by 30.6
megatonnes by 2050!

PATHWAY TO ZERD EMISSIONS
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Climate Change
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TGS v2 drivers for the update were primarily alignment with the City-wide zoning bylaw and the Ontario Buildings Code 2012, Waterfront Toronto’s MGBR and most of all, implementation changes needed in Tier 1 to address various challenges identified by industry particularly on tight development sites. TGS v2 changes were mostly found in Tier 1 and alignment to WT MGBR and LEED NC for Tier 2 

TGS v3 changes, Tier 1 is substantially unchanged with a few exceptions and most changes are in Tier 2 with more options available for different building types and we are proposing a low carbon pathway Tier 3, 4. Tier 3* are part of a proposed package we are looking for feedback on


Drivers for this update are climate change action plan –objectives to significantly cut emissions in transportation, buildings and homes, support clean tech and research & development, & public service
Transform TO Toronto’s aggressive climate action plan –unanimously adopted by City Council in July, 2017
Ontario Building Code changes and proposals under consultation and its response to the CCAP
Our Official Plan new policy directions from OPA 262 (2016) –greater emphasis on addressing climate change mitigation and adaptation to extreme weather, green infrastructure and distributed energy solutions and a carbon neutral environment
Zero Emissions Buildings Framework -2 part study over 2.5 years –includes new performance targets for pubic and private buildings
Alignment with LEED version 4 and the CaGBC low carbon Building Standard and references other emerging standards such as Energy Star and Passive House


Toronto Green Standard v3

Effective May 1, 2018
» Tier 1 required through planning process

» Tier 2 voluntary higher performance incented through DC refund.
* New Tier 3: energy, water, waste

 New Tier 4 energy& GHG targets

« Zero Carbon Building Standard or Passive House certification

O

)

Lo

SOLID WASTE

WATER QUALITY,
AIR QUALITY gﬂfggﬂ&%‘g QUANTITY & ECOLOGY
EFFICIENCY
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»
Toronto Green Standard Version 3
Clty Leadershlp

« Separate consolidated standard for
ACDs (non-residential)

« TCH applies Tier 2 in applicable
residential standards

* Tier 2 policy for City ACD approved
March 2017

e Target net zero energy and emissions by
2026

« Zero Carbon Building Standard or Passive
House certification

mﬂlmﬁnmn
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Separate standard for city ACD-owned that consolidates Tier 1 and 2 core requirements (including increased energy, water and waste diversion requirements)
Tier 2 performance level was adopted for all new city buildings in March 2017

City facilities standard added enhanced performance measures where City is taking a leadership role in green roofs, cool roofs, bicycle parking, pollinator habitat and leader in bird friendly glass requirements

Sets out a low carbon pathway to achieve goals of Transform TO for city owned facilities.
TGS v3 will apply to 2019 capital budget cycle



Mt. Dennis Daycare, City’s first Net Zero Facility -

e 20,40SF

» Targeting Tier 3 TGS and CaGBC Zero Car
Building Standard

Building Envelope

 Roof R61 //

. Walls R35+ E‘-‘*'

1Geothermal heat pump syist
V ON.f Of AR
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The size is 901 m2 (20,400 SF)
 
Zero Carbon Building Measures
Goal: CaGBC Zero Carbon Building Standard Certification
 
Structure
• Glulam Beams and Joists and wood deck- low embodied carbon • Steel columns - hybrid structure • Perimeter columns are recessed inwards to allow a continuous insulation and air barrier • Thermal bridges modelled
 
Building Envelope
• Roof R61
• Walls above grade R55
• Walls below grade R35
• Slab R41, Soffit R48
 
Mechanical/Elec
• Geothermal heat pump system, with 10- 600’ deep vertical ground wells in the playground, PV on roof • Water to air heat pumps provide heating and cooling • Water to water geothermal heat pumps provide hot water • Variable speed pumps • ERV provides heat recovery, outdoor ventilation air, supply air ducts provide filtered air to each zone • BAS- direct digital control
 
Summary: TEDI 31 kWh/m2, EUI 53 kWh/m2, GHG 2.68 kg Co2/m2



(.) PLANNING A GREAT CITY, TOGETHER

I AIR QUALITY

Low Emissions Transportation
Tier 1

« Single Occupancy Vehicle Trips:

Reduce single occupancy vehicle trips by 15% through TDM and
multimodal infrastructure.

 EV Infrastructure:
20% chargeable/80% rough-in parking spaces for all uses

Tier 2

« TDM: 30% reduction in SO vehicle trips
 EV Infrastructure: 25% charged residential spaces
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The only new standard proposed for Tier 1 is requiring measures to support lower single occupancy vehicle use and increased walking and cycling trips. 

The Ontario Building Code now requires charged electric vehicle spaces in non-residential parking lots for 20% of the spaces and roughed-in for the remaining spaces. The TGS EV requirements have been aligned with the new OBC requirements. The OBC proposal is for the same requirement to apply to multi-unit residential buildings and internal parking areas and is included in the TGS V3 as well.

Cycling infrastructure has not changed. It continues to align with the City Wide ZBL bicycle parking rates and shower and change facilities for zone 1 downtown and zone 2 wider city

New Tier 2 cycling option for publicly accessible bike parking for sites within 500m of a station to support transit orient development. 

Pedestrian Infrastructure – to promote a walkable and accessible city -no changes from V2

UHI roof and at grade have been consolidated into one section. Standards have been aligned with LEED where possible. For low-rise residential roofing requirements – the SRI value will be aligned with the proposed SRI for sloped roofs in the OBC which represents a reduction from the previous SRI value which had been consistent with LEED. 

Green Roof Bylaw sill applies and where doesn’t apply combination of green/cool roof
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[2F ] ENERGY EFFICIENCY/GREENHOUSE GAS EMISSIONS & RESILIENCE

- ;9"(.

Bwldlng Energy Performance (Pt. 3)

Tier 1

15% improvement over SB-10, Div. 3 OR Connect to low

TEUI, TEDI & GHGI capped targets carbon energy

Tier 2 Improve efficiency of
TEUI, TEDI & GHGI capped targets mechanical systems
Other buildings: >25% SB-10

Tier 3, 4 Reduce energy loads
TEUI, TEDI, GHGI capped targets through passive design

OR
CaGBC Zero Carbon Building Standard or Passive House
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Flexibility is being provided in Tier 1 by providing 2 alternative path options for compliance % better than SB-10 2017 or performance targets approach. New Energy modelling Guidelines are developed and being finalized that address how to do calculations, definitions, standardized assumptions: occupancy density, plug loads, lighting, DHW etc. The draft guidelines has been reviewed by IBPSE the local association of energy modellers here in Toronto

Tier 2 or higher levels of performance must be met and demonstrated using the performance targets pathway and following the new energy modelling guideline. Still allows for flexibility in design by exploring design strategies and options that meet the targets and the cost objectives on a project by project basis.
TGS energy performance targets will be increased every four years in accordance with the Zero Emissions Buildings Framework to a 2030 zero emissions target date. This will assist Toronto in meeting it’s 2050 city-wide emissions reduction targets of 80% below 1990 levels.

Targets can be applied to major retrofits and additions > 600m2 subject to site plan approvals if they require a new certificate of occupancy (retrofit) or have fully connected mechanical systems in the case of an addition
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ENERGY EFFICIENCY/GREENHOUSE GAS EMISSIONS & RESILIENCE

Low Carbon Energy & Operational Systems

Tier 2
Solar Readiness: Rough-in for solar PV
or solar thermal

Renewable Energy: 5% or 20% for
geo-exchange

DE-Ready & connection where feasible

Submetering

Best Practice Commissioning
Air Tightness Testing
Benchmarking & Reporting
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OBC proposes requirements and construction standards for solar ready buildings and homes. By requiring this in Tier 2 we support the OBC and ensure that builders know what to expect as early as site plan control. Once this becomes mandatory we would reference the OBC construction standard in the TSG and ultimately the requirement would be removed from TGS incentive program
Air tightness testing is new and proposed as Core, a construction standard is also proposed by the OBC. ATT measures the air leakage of the building during and after construction. The requirement will be for a proof of test being completed without requiring a specific level of performance (proposed by OBC). Should this become an OBC requirement the TGS will reference the OBC construction standard.
Registration with Energy Star Portfolio Manager and naming the City of Toronto reviewer will assist the City in tracking energy performance of buildings in future to contribute to the development of future requirements.
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ENERGY EFFICIENCY/GREENHOUSE GAS EMISSIONS & RESILIENCE

Building Resilience

Higher Energy

f Efficiency
Tier 2
Resilience Planning Checklist
Refuge area. N
' - - - Lower GHG Improved
heating cooling, lighting, Emissions PG

power, water
Back-Up generation: 72 hours

|
O
Y

) 4
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The Zero Emissions Buildings Framework analysed the relationship between building energy performance and efficiencies and indoor livable temperature and found that the highest performing, lowest emission buildings could retain a stable indoor temperature during 2 week long power outages in winter or summer. A building built to Code today would hold an indoor temperature of about 5.8 degrees C while a building built to Tier 4 would hold an indoor temperature of about 18 degrees C during the middle of winter without power. This in turn would extend the life of the back-up power system. The concept is known as passive survivability –to retain critical functions during a disruption and thermal resilience refers to high performing building envelopes that provide the additional value of safety and comfort, an added benefit for reaching for higher Tiers

Refuge area has been identified as a need in Toronto’s new Back-up Power Guideline, that can be part of the amenity space but which acts as a refuge during an emergency power outage, serviced by back up generator
Back-up power provided to critical building functions such as primary elevator, refuge area, security systems, DHW pumps etc.
The resilience checklist summarizes what Toronto can expect in terms of future climate, heating degree days and cooling degree days, precipitation and prompts a series of design related questions to start thinking about how current and future conditions may affect your site and building and suggests strategies that add to resilience such as thermal performance or back-up power
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' o WATER QUALITY, QUANTITY & EFFICIENCY

Water Balance/Water Efficiency

Tier 1

No major change

Drought tolerant planting when
irrigation from potable water used

40% evapotranspiration 30% evapotranspiration

N |

= el - —

Tier 2 ==

runoff el
New Core: 10 mm stormwater ==
retention and reuse _ =

4 25% shallow :tl:l? shallow :
Water Use: 40% potable water reduction infiltration 1'*"' - infiltration ‘!—":l 5% deep
infiltration infiltration
Natural Ground Cover 75%=100% Impervious Cover

Tier 3

Stormwater: 25 mm retention and reuse

Water Use: 50% potable reduction [nﬂ]Tnnnmn
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Stormwater : Tier 1 from City’s Wet Weather Flow Management Master Plan and Guidelines. No changes are currently proposed . Tier 1 will be revised to be consistent with any future updates of the WWFMG by Toronto Water. The requirement is for 5mm retention through reuse, infiltration and evapotranspiration. Water quality and sediment & erosion control requirements remain the same as v2.

Water efficiency: Tier 1, drought tolerant landscapes for 50% of the landscaped area has been changed to only apply where irrigation using potable water sources is proposed

Tier 2: Effective stormwater management is a critical component to Toronto’s resilience through the mitigation of urban flooding and erosion and the protection of water quality. 

All Tier 2 applications must meet higher level of water balance. Tier 2 water balance must be reviewed by Development Engineering. 
Detailed guidance on the strategies that may be used to achieve these levels will be provided by Toronto Water. Cash-in-lieu of Tier 2 water balance requirements is not permitted. 

Water Efficiency T2/T3: As part of the review process an analysis was completed of buildings certified under the Tier 2 DC refund program. On average the certified buildings exceeded the minimum water efficiency and irrigation requirements by nearly 10% . The Core requirements of Tier 2 have been adjusted to reflect increased availability of WE fixtures and irrigation systems as well as the performance of current T2  buildings. Tier 3 reflects levels achieved by our highest performing Tier 2 buildings
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Tree Canopy/Biodiversity

Tier 1

Tree Planting: tree planting across the site or and/on deck
total soil volume calculation & 30m3 per ‘Planting
Area’

Natural heritage:100% native Species
Light Pollution: Dark Sky fixtures

Tier 2

New option: Restoration of 30% of the site including
Pollinator habitat

New option: Biodiverse Green Roofs, bird-friendly glass
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Tier 1 Tree planting requirements have been adjusted to focus on achieving tree canopy objectives through the provision of soil and planting areas that support healthy growth of trees. This approach provides more flexibility with species and number of trees on-site while reinforcing existing requirements for trees along street frontages.  

A detailed tree planting guideline will be produced and available  online by Urban Forestry to support the implementation of all tree planting standards in the TGS. 

Tree spacing ahs been adjusted to an average of 8m apart along street frontages with access to 30m3 of soil

Tier 1 native and invasive species planting requirements remain the same as TGS v2

Tree planting in parking lots and watering program requirements remain the same as TGS v2. New Tier 2 options are proposed to provide further protection to trees during construction and enhanced tree planting

Development in Natural heritage areas will be required to provide 100% native species for at-grade planting 
To address light pollution and the health impacts of exterior lighting, all exterior fixtures must be certified as Dark Sky compliant. Other lighting requirements from v 2 remain the same ( e.g. rooftop vanity lighting directed downward and automatic shutoffs from commercial retail buildings overnight during migratory periods) 

Tier 2 – we have worked to provide opportunities to encourage biodiversity through Tier 2 buildings by providing landscape planting that supports pollinator species, green roofs that support a greater range of species than conventional green roofs and designing buildings to further reduce their impact on migratory birds. 

Light pollution- Requirement now asks for Dark Sky compliant fixtures that include the Dark Sky seal indicated on the slide. If the seal is not available the fixtures must be full cutoff. 
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Urban Forest: Increase Tree Canopy

Tier 1
EC 1.1 Tree Planting Areas and Soil Volume

Create tree planting areas within the site and in the adjacent public boulevard that meet the soil
volume and other requirements necessary to provide tree canopy. Determine the total amount
of soil required by the following formula:

40 per cent of the site area + 66 m2 x 30 m?® = total soil volume required
Ensure that each separate tree planting area has a minimum space of 30m? soil. 12

EC 1.2 Trees Along Street Frontages

Plant large growing shade trees along street frontages that are spaced appropriately having
regard to site conditions and have access to a minimum of 30 m?3 of soil per tree.34°

i ToronTO
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Waste storage/diversion

Tier 1

Compaction: compactor required for
large buildings

Tier 2

New core: Household Hazardous Waste Space

New core: 75% construction & Demolition waste diversion
New optional: 25% of raw materials sustainably sourced.

Tier 3
Divert 95% construction & demolition waste from landfill

i ToronTO
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Tier 1 for solid waste storage and collection aims to support the waste diversion objectives of Toronto’s long term waste management strategy and the guidelines for new development. A new Tier 1 performance measure a compactor unit for buildings with 50 units or greater has been added to be consistent with the solid waste guidelines for new development. 

Standards for Household Hazardous Waste space and the diversion of 75% of construction waste have been made core requirements in TGS v3 (previously voluntary options) based on an review of Tier 2 enrolled and certified buildings. Other Tier 2 requirements for waste storage, collection and sorting remain the same.

Other more minor changes include the alignment of building reuse and sustainable building material standards with LEED v4 -consolidating previous requirements for use of recycled and regional materials
 


What can you do?

1. Encourage the prioritization of passive design principles that reduce thermal
demand, mitigate flood and anticipate power outages;

2. Understand and explain local climate change risks and adaptability
strategies in building and on site e.g. cool paving, green infrastructure;

3. Push the use of climate future scenarios during the design process;
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TORONTO GREEN STANDARD

www.toronto.ca/greendevelopment

Lisa King Shayna Stott
lisa.m.king@toronto.ca shayna.stott@toronto.ca
416-392-9698 416-392-0171
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