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Proposed 2020 

target 150 Mt

15% below 1990 

Proposed 2050 

target 35 Mt  

80% below 1990 

75%

25%

Source: 2014 National Inventory Report - 1990 ï2012

IESO ïCap-and-Trade Overview - March 3, 2016

Source: Photoshop

I made this up!

Ontarioôs CO2 Emissions

Phase out GHG

Emissions from

-Transportation

-Buildings

-Electricity

-Waste
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Ontarioôs GHG Emission Trajectory

Source: Ontarioôs Climate Change Discussion Paper 2015



Transportation Fuels   Natural Gas        Electricity         Other

35% 36% 19% 10%

Ontarioôs Energy Silos

Source: National Energy Board - 2014 End-Use Demand, Canadaôs Energy Future 2016 Report
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Ontarioôs Long Term Energy Electricity Plans 

Source: OPA, Supply Mix Advice Report

- Centralized aging infrastructure

- Increasing cost of electricity

- Loss of load

- Intermittent renewables

- Potential for increase natural gas

- Planning is a challenge

OCE Storage Workshop June 2008
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Ontario Wind Energy ï48 Hours



Adaptation Required: Energy Resiliency 

Severe Flooding (Toronto & Calgary 2013, Burlington 2014)

2013 Ice Storm GTA  
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Source: Canadian Energy Systems Analysis Research-Ontarioôs 2010 Energy Systems

Silo Approach: More energy rejected than usefully used??

Raw Energy 

Input 100%

Useful 33%

Lost 

Energy 66%
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Source: Canadian Energy Systems Analysis Research-Ontarioôs 2010 Energy Systems

Silo Approach: More energy rejected than usefully used??

Raw Energy 

Input 100%

Useful 33%

Lost Energy 66%

Harvest Thermal 

Energy



ENERGY of the future requirements :

Å Account for aging infrastructure

Å Energy conservation  

Å Advanced renewable and harvesting technologies

Å Compliance with environmental needs/Cap & Trade

Å Climate Change Adaptation ïResiliency

Å City Intensification  

Integrated Community Energy Provides:
Å Distributed generation manages community peak electrical

Å Maximum utilization of fossil fuels when required

Å Energy storage (electrical/thermal)

Å Opportunity for demand management

Å Major changes in operation philosophy - policy

Transformation is significant enough that it has to be 

evolutionary in stages
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The Solution:
Integrated Community 

Energy and Harvesting 

Systems

Source: City of Burlington
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Waste, Propane Etc.

The City of Burlington Community Energy Plan

Community Energy Use (GJ)
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Source: City of Burlington
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External Temperature

Winter

heating & 

shorter days

Summer

Air conditioning



The key lies in integrating energy systems, 
electrical, thermal, vehicle, and traditional 

fuel networks where they naturally intersect 
ïat buildings in our communities.

ÅBuilding Node: local energy producing and 
energy consuming devices.

ÅNeighbourhood Node: several building nodes 
are clustered together. 

ÅCommunity Node: neighbourhood nodes will be 
clustered together. 

Integrated Community ñNode-Basedò Concept 
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Community Integrated Energy and Harvesting System

Engine and 

Generator
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Community Integration Key

100 kW

250 kW

2 MW
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McMaster - Research Facility for Integrated 

Building Energy Harvesting Systems 
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