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Land Acknowledgement for Toronto

We acknowledge the land we are meeting on is the 
traditional territory of many nations including the 
Mississaugas of the Credit, the Anishnabeg, the 
Chippewa, the Haudenosaunee and the Wendat
peoples and is now home to many diverse First 
Nations, Inuit and Métis peoples. We also 
acknowledge that Toronto is covered by Treaty 13 
with the Mississaugas of the Credit.
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Introductions

Host:

Panelists:

3



Net Zero / TGS Version 4



Net Zero by 2040

On December 15, 2021, City Council adopted the 
TransformTO Net Zero Strategy, an ambitious 
strategy to reduce community-wide greenhouse 
gas (GHG) emissions in Toronto to net zero by 
2040 – 10 years earlier than initially proposed 
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Leading by Example

“All City Agency, Corporation and Division-owned 
new developments are designed and constructed 
to applicable Toronto Green Standard (TGS) 
Version 4 standard achieving zero carbon 
emissions, beginning in May 2022”
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300 Progress Ave, Toronto

Toronto Paramedic Services 
Multifunction Paramedic 
Station



• Performance targets
• Building design
• Analysis and responses
• Unique challenges/solutions

Toronto Paramedic Services 
Multifunction Paramedic 
Station



South Elevation









View from the Southeast









Cladding and window detail, south elevation





Atrium at ground floor looking east



Atrium at second floor looking east





Approaching Zero



approaching net zero



So You Want a Low TEDI?
A One Page Document on 
Thermal Energy Demand Intensity

1ekWh is approximately equal to using a toaster for 40 minutes.

ekWh/m2
per year15

0ekWh/m2/yr 32ekWh/m2/yr
CaGBC Net
Zero Carbon 
Framework

100ekWh/m2/yr
high
performance
envelope

poor
performance 

envelope

This Building

Gains

Losses

Window Losses (35%)

Heat Recovery (28%) Lighting (13%)

Equipment (17%)

Solar Gains (23%)

Heating Output (12%)Occupant Gains (7%)

Wall Losses (23%)

Infiltration Losses (6.5%)

Ventilation Losses (6.5%)

Warehouse Storage, Warehouse, Big-Box Re tail 5

MURB Multi Unit Residential Building 15

Leisure Sports, Recreation, Athletic 15

Retail Commercial, Retail 18

O"ice O"ice Buildings - any size 20

Institutional Education, Library, Public Safety, Religious 18

Lodging Hotel, Hospitality 21

Performing Arts Theatres, Entertainment Venues 25

Medical Clinic, Nursing, Assisted Living 30

Lab Science, Research, Laboratory, Inpatient Medical 55

DSAI Targets* per Building Typology: TEDI (ekWh/m2/year)

*Targets numbers are subject to change   
*Targets numbers to be reviewed on each project
* The ‘e’ in ekWh is for equivalent. This gives us a simpler metric to use when 
understanding and referencing different fuel sources
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Glazing
Atrium Glazing

Opaque Walls
Roofs
Air Tightness
Thermal Bridging
Ventilation
TEDI

*Estimated Value

Glazing
Atrium Glazing

Opaque Walls
Roofs
Air Tightness
Thermal Bridging
Ventilation
TEDI

300 000ekWh/year*

ekWh/m2
per year

What is TEDI?

The annual heat loss from the building envelope and 
ventilation. This is the amount of heating energy 
delivered to the project, per unit of gross floor area. 
It’s used to ensure resilient buildings and improve both 
occupant comfort and thermal energy performance. 
TEDI measurement is ekWh/m2/year.

What is A Good TEDI Score?

A good TEDI is dependent on the climate zone that 
your building is in. As an example, a great target is 
from the Zero Carbon Framework in the figure to 
the right. Toronto Green Standard (TGS) has a list of 
minimum TEDI targets in accordance with building 
typology. There is more information on the city 
website. Passivehouse has even more aggressive TEDI 
targets to achieve.

How Can I Lower my TEDI Score?

Want the best TEDI? These are the six things that will 
help you lower your TEDI score:

1. Shape of Your Building
2. Reduce Your Glazing Percentage (<35%)
3. Implement Your Heat Recovery Strategy
4. Increase Envelope Performance
5. Eliminate Thermal Bridging
6. Increase Your Air Tightness

Why is TEDI Hot?

1. Reduces Energy Consumption
2. Increases Resilience
3. Improves User Comfort
4. Reduces Perimeter Heat
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So You Want Low GHGI?
A One Page Document on 
Green House Gas Intensity

DSAI Targets* per Building Typology: GHGI (kgCO2e/m2/year)

Warehouse Storage, Warehouse, Big-Box Re tail 1.0

MURB Multi Unit Residential Building 3.0

Leisure Sports, Recreation, Athletic 3.0

Retail Commercial, Retail 3.0

O!ice O!ice Buildings - any size 3.0

Institutional Education, Library, Public Safety, Religious 4.0

Lodging Hotel, Hospitality 4.0

Performing Arts Theatres, Entertainment Venues 5.0

Medical Clinic, Nursing, Assisted Living 6.0

Lab Science, Research, Laboratory, Inpatient Medical 12.0

*Targets numbers are subject to change   
*Targets numbers to be reviewed on each project

Lighting
Plug Loads and Misc. Equipment
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Pumps and Auxilliary Systems
Fans
Domestic Hot Water
Lighting
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62 328 kgCO2e/year*
*Estimated Value
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Estimated Annual Green House Gas Emissions: 60 000 kgCO2e
1 Litre of Gasoline produces 2.3kg of CO2e.
Green House Gas Intensity (GHGi) is expressed in kgCO2e or kilograms of carbon dioxide equivalent. It 
is the amount of carbon dioxide released from the building during operation. 
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performance
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poor
performance 

building

This Building

kgCO2e/m2
per year
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What is GHGI?

The total greenhouse gas emissions associated with all 
energy use on the building site on a per area basis. It is 
reported in grams of CO2-equivalent per square meter 
per year (kgCO2e/m2/year) and includes emissions 
associated with area-based electricity generation. 

What is A Good GHGI Target?

GHGI is dependent on the energy grid that your 
building is on. As an example, a building in Calgary 
would have a higher baseline GHGI than one in 
Montreal due to the heavy GHG intensity of the 
electricity grid. 

How Can I Lower my Building’s GHGI?

Want the best GHGI? These are the top four things that 
will help you lower your GHGI:

1. Add Renewable Energy Production On Site 
2. Increase Your Envelope’s Thermal Performance
3. Increase Your Air Tightness
4. Include Heat Recovery (ERV’s)

Why is GHGI so intense?

Because it establishes a global standard that enables 
comparison, benchmarking and accountability. Real 
GHG emission targets help owners make better 
decisions about the actions they are taking to reduce 
emissions and enable the tracking of emissions over 
time.
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So You Want a Low EUI?
A One Page Document on 
Energy Use Intensity
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New Institutional 
Project

1000ekWh/m2/yr
best 
energy 
performance

Estimated Total Annual Energy Use: 1 500 000ekWh
1ekWh is approximately equal to watching 7 hours of television.
Energy Use Intensity (EUI) is defined as the measurement of a building's annual energy consumption 
relative to its gross area.

uses 
most 

energy

This Building Targets

DSAI Targets* per Building Typology:

Warehouse Storage, Warehouse, Big-Box Re tail 10

MURB Multi Unit Residential Building 65

Leisure Sports, Recreation, Athletic 70

Retail Commercial, Retail 70

O#ice O#ice Buildings - any size 75

Institutional Education, Library, Public Safety, Religious 80

Lodging Hotel, Hospitality 90

Performing Arts Theatres, Entertainment Venues 100

Medical Clinic, Nursing, Assisted Living 125

Lab Science, Research, Laboratory, Inpatient Medical 215

*Targets numbers are subject to change   
*Targets numbers to be reviewed on each project
*The ‘e’ in ekWh is for equivalent. This gives us a simpler metric to use when 
understanding and referencing different fuel sources

EUI (ekWh/m2/year)

Reduce energy loads
through passive design

Improve e!ciency of
mechanical systems

Connect to low
carbon energy

*The City of Toronto Zero Emissions Buildings Framework

What is EUI?
The Energy Use Intensity (EUI) is an annual measure 
of the total energy consumed in a building over a 
year. This includes the energy used by the building’s 
mechanical system and plug loads (appliances, 
electronics, and lighting). EUI is calculated by dividing 
the total energy consumed by the building in one year 
(kWh) by the floor area of the building. 

Total energy use per year ÷ Floor area = EUI
9,000ekWh per year ÷ 200m2 = 45ekWh/m2/year

What is A Good EUI Score?

In addition to DSA targets, Toronto Green Standard 
(TGS) has a list of minimum EUI targets in accordance 
with building typology. There is more information on 
the city website. 

How Can I Lower my EUI Score?

The follow items will help to lower your EUI score:

1.  Lower your TEDI (see TEDI one pager)
2. High performance MEP Systems
3. Increase glazing performance
4. Daylight Autonomy 
5. Reduce Plug loads

Why is EUI so important?

Setting EUI targets for new buildings is fundamental 
to meeting our climate change targets. By offering 
a full picture of a building’s energy use, a total 
energy demand target can encourage more e#icient 
choices in the selection of all energy-related building 
components, including domestic hot water heating, 
space conditioning, building envelope strategies and 
appliances.
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What is EUI?
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New Institutional 
Project

1000ekWh/m2/yr
best 
energy 
performance

Estimated Total Annual Energy Use: 1 500 000ekWh
1ekWh is approximately equal to watching 7 hours of television.
Energy Use Intensity (EUI) is defined as the measurement of a building's annual energy consumption 
relative to its gross area.

uses 
most 

energy

This Building Targets

DSAI Targets* per Building Typology:

Warehouse Storage, Warehouse, Big-Box Re tail 10

MURB Multi Unit Residential Building 65

Leisure Sports, Recreation, Athletic 70

Retail Commercial, Retail 70

O#ice O#ice Buildings - any size 75

Institutional Education, Library, Public Safety, Religious 80

Lodging Hotel, Hospitality 90

Performing Arts Theatres, Entertainment Venues 100

Medical Clinic, Nursing, Assisted Living 125

Lab Science, Research, Laboratory, Inpatient Medical 215

*Targets numbers are subject to change   
*Targets numbers to be reviewed on each project
*The ‘e’ in ekWh is for equivalent. This gives us a simpler metric to use when 
understanding and referencing different fuel sources

EUI (ekWh/m2/year)

Reduce energy loads
through passive design

Improve e!ciency of
mechanical systems

Connect to low
carbon energy

*The City of Toronto Zero Emissions Buildings Framework

What is EUI?
The Energy Use Intensity (EUI) is an annual measure 
of the total energy consumed in a building over a 
year. This includes the energy used by the building’s 
mechanical system and plug loads (appliances, 
electronics, and lighting). EUI is calculated by dividing 
the total energy consumed by the building in one year 
(kWh) by the floor area of the building. 

Total energy use per year ÷ Floor area = EUI
9,000ekWh per year ÷ 200m2 = 45ekWh/m2/year

What is A Good EUI Score?

In addition to DSA targets, Toronto Green Standard 
(TGS) has a list of minimum EUI targets in accordance 
with building typology. There is more information on 
the city website. 

How Can I Lower my EUI Score?

The follow items will help to lower your EUI score:

1.  Lower your TEDI (see TEDI one pager)
2. High performance MEP Systems
3. Increase glazing performance
4. Daylight Autonomy 
5. Reduce Plug loads

Why is EUI so important?

Setting EUI targets for new buildings is fundamental 
to meeting our climate change targets. By offering 
a full picture of a building’s energy use, a total 
energy demand target can encourage more e#icient 
choices in the selection of all energy-related building 
components, including domestic hot water heating, 
space conditioning, building envelope strategies and 
appliances.
 

understand TEDI, GHGI, EUI



obtain an energy use characterization for your building type

OUTDOOR
AIR HEATING



One-Storey Massing

Two-Storey Massing

Hybrid Option 1
Two-Storey Staff Area, One-Storey Garage

Hybrid Option 2
Two-Storey Staff Area, One-Storey Garage

investigate massing and planning in response to energy use characterization
innovate in response to energy use characterization: 
DESIGN A SYSTEM TO PRE-HEAT MAKE-UP AIR
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Gen Office
112.15 m ²

Meeting
41.99 m ²

Battery Wall
46.51 m ²

Storage
32.38 m ²

Training  Vehicle

Comm
22.44 m ²

29.06 m ²

Meeting

Office
14.60 m ²

Office
14.58 m ²

Office
14.56 m ²

Office
14.60 m ²

Office
14.58 m ²

Office
12.32 m ²

Office
12.29 m ²

29.47 m ²

BreakoutArea

Innovate in response to energy use characterization: 
ADD VEHICLE VESTIBULES

investigate planning and massing in response to energy use characterization



develop operating schedules for your client type, user groups and building type



use passive-house level insulation for walls, windows, floors, roofs
Learn the difference between nominal and effective R-Values: effective can be 50% of nominal, depending on your building type, wall types

nominal effective

Walls R-40 R-20/30

Windows R-8 R-5

Roofs R-50 R-40

Slabs on grade R-20 R-15

Window to Wall 
Ratio 15-25%



SB-10
Baseline

ENV TIER 2 ASHP GSHP HRV

High Performance Env X X X X X

Reduced Lighting X X X X

Vehicle Bay Vestibule X X X X X

Decoupled Systems w/ 
70% Effective HRV X X X

Air Source Heat Pumps +  
Backup Boiler X

Ground Source Heat
Pumps + Backup Boiler X X

Decoupled Systems w/ 
80% Effective HRV X

understand the major systems and their contribution to the final option
Learn the difference between nominal and effective r-values: effective can be 50% of nominal depending on your building type, wall types



after 
31

before 

Energy end use breakdown for NZE buildingEnergy end use breakdown for baseline building
Look for opportunities to reduce energy at each iteration of the energy model

model the baseline building with options to achieve NZE 



compare TEDI & GHGI for different design options
Understand the reasons for the differences, and stay focused on the targets



develop a PV analysis

Month

Solar 
Radiation 
( kWh / m2

PV
Generation

Building 
Consumption

/ day ) ( kWh ) ( kWh )

Jan 2.75 59,248 116,836

Feb 3.97 75,562 104,678

Mar 4.70 96,684 101,230

Apr 5.30 102,997 87,829

May 6.03 118,014 84,781

Jun 6.20 116,351 78,425

Jul 6.39 120,623 77,163

Aug 6.12 115,565 75,534

Sep 5.38 100,585 75,840

Oct 3.73 74,133 82,670

Nov 2.61 52,950 83,613

Dec 2.31 49,116 108,474

Annual 4.62 1,081,828 1,077,073



One-Storey Massing

Two-Storey Massing

Hybrid Option 1
Two-Storey Staff Area, One-Storey Garage

Hybrid Option 2
Two-Storey Staff Area, One-Storey Garage

investigate PV options in response to energy use energy use intensity (EUI)
Integrate required PV area with building design



Investigate PV options in response to energy use energy use intensity (EUI)
Integrate required PV area with building design

Rule of thumb: 
To achieve net zero with a baseline of EUI 75, 
area of photovoltaic panels is 50% of GFA

Therefore: 
For one storey building at EUI 75, PV is 50% of roof area
For two storey building at EUI 75, PV is 100% of roof area

Rule of thumb test: 
EMS is EUI 139 (or about double 75)
So, PV should require the entire roof area if it was a one storey building

Allowing deductions for the significant roof top equipment on the south (50%)
And the fact that EMS is 75% one storey, 25% two storey

Based on the rule of thumb we will need additional PVs in the parking area
In our case, we need roof area approximately 50% than the building footprint 



incorporate low temperature heating systems and reduced fan power supply air systems
USE HYDRONIC FLOORS AND DISPLACEMENT VENTILATION



incorporate low temperature heating systems and reduced fan power supply air systems
USE HYDRONIC FLOORS AND DISPLACEMENT VENTILATION



incorporate low temperature heating systems and reduced fan power supply air systems
USE HYDRONIC FLOORS AND DISPLACEMENT VENTILATION



Develop a net present value analysis of 4 options



Develop a net present value analysis of 4 options 
select the preferred option









mass timber design



special concrete mix



Atrium at ground floor looking east



South Elevation



Thank you for attending!

Questions & Answers


