
June 7th, 2022

8:30am to 10:00am

GreenBiz Caledon:
Best Practices in Energy 
Management & Low Carbon 
Transportation



We respectfully acknowledge that we are situated on the 
Traditional Territories and Treaty Lands, in particular those of the 
Mississaugas of the Credit First Nation, as well as the Anishinaabe 
of the Williams Treaty First Nations, the Huron Wendat, the 
Haudenosaunee, and the Metis Nation. 

As stewards of land and water resources within the Greater 
Toronto Region, Toronto and Region Conservation Authority 
appreciates and respects the history and diversity of the land and 
is grateful to have the opportunity to work and meet on this 
territory.



Additional Resources

• yrnature.ca/acknowledging_land

• edgeofthebush.ca

• native-land.ca

• Text 1-855-917-5263 with your City and Province to learn whose 
traditional territory you're on 
(standard text messaging rates may apply)



• Introduction to GreenBiz

• Energy Efficiency Workshop
• Energy Management Challenge/Benefits

• The Seven Steps

• Finding Opportunities for Energy Savings

• Low Carbon Transportation

• Question & Answer Period

Agenda



Introduction



• Free resources & support to help businesses reduce their carbon 
footprint, green their operations, and save on their bottom line

• Resource Hub launching in June with tools, checklists, videos and more

• Expert-led workshop series provided throughout the year with practical 
steps for taking action

• Attend all four workshops for a chance at the grand prize draw!

GreenBiz Resource Hub & Workshops

Brought to you by:

Register for the next workshop today! 

https://partnersinprojectgreen.com/greenbiz-resource-hub/

https://partnersinprojectgreen.com/greenbiz-resource-hub/


Energy 
Management
June 7, 2022

• Energy savings, 
carbon reduction, 
habits of efficient 
companies

• Low carbon 
transportation

Workshop Series

Water 
Efficiency
May 31, 2022

• Best practice in 
conserving water

• Low impact 
development for 
stormwater 
management

Waste 
Reduction

September, 2022

• Waste reduction 
strategies

• Waste audit tools and 
best practices

Employee 
Engagement

October, 2022

• Best practice in 
engaging employees

• Drive workplace 
sustainability actions



• Free action-oriented videos, 
tools, and materials

• Share with your team and drive 
action at your company

https://partnersinprojectgreen.co
m/greenbiz-resource-
hub/#GreenBiz-Hub

Resource Hub

https://partnersinprojectgreen.com/greenbiz-resource-hub/#GreenBiz-Hub


• Access to tools, guides, videos, and resources

• Develop internal knowledge and capacity

• Identify opportunities cost savings and improving your 
environmental impact

• Network and collaborate with like-minded businesses

• Learn how to access additional government incentives

• Entry in the Grand Prize Draw

Putting Sustainability to Practice



• Save on Energy business programs

• Retrofit, Small Business Program

• Enbridge Gas business programs

• Equipment upgrades, new construction, retrofits and 
custom projects, audits and site assessments

• Local programs & resources

• Caledon Financial Improvement Programs

• Sustainable Transportation

Incentives, Support, & Resources

https://saveonenergy.ca/en/For-Business-and-Industry/Programs-and-incentives/Retrofit-Program
https://saveonenergy.ca/en/For-Your-Small-Business/Programs-and-Incentives/Small-Business-Program
https://www.enbridgegas.com/business-industrial/incentives-conservation/programs-and-incentives/equipment-upgrades
https://www.enbridgegas.com/business-industrial/incentives-conservation/programs-and-incentives/new-construction
https://www.enbridgegas.com/business-industrial/incentives-conservation/programs-and-incentives/retrofits-custom-projects
https://www.enbridgegas.com/business-industrial/incentives-conservation/programs-and-incentives/audits-studies-assessments
https://www.caledonbusiness.ca/en/business-support/community-improvement-plans.aspx#Bolton--financial-incentive-program
https://www.caledon.ca/en/town-services/sustainable-transportation.aspx


Today’s Speakers

Stephen Dixon, B.Sc., M.A.Sc

Stephen Dixon, has for over 40 years, provided energy management 

services to a diverse range of industrial, commercial, institutional and 

utility organizations. Broadly recognized as a leader in energy 

management training, his focus is simple; to empower all that he 

works with to use energy more effectively by developing individual 

skills, organizational best practices and providing tools for energy 

management.  

Gil Amdurski, Technical Coordinator, STEP

Gil Amdurski is a skilled consultant and researcher, with 

experience in renewable energy, sustainable technologies and 

energy auditing. He has a wide range of expertise in measurement 

and verification, test & monitoring equipment, energy monitoring 

& conservation, data analysis, and Energy Management 

Information Systems, among others. 



Energy Efficiency 
Workshop



Energy Management 
Challenges/ Benefits



Bold Energy Facts

• Up to 30% energy reduction 
possible with 1.5 – 3.5 year 
paybacks

• Operational & behavioural  
changes could yield 10-20% 
savings.

14



The Dimensions of Energy Management

15

$

“operational &/or 
technological 

changes” 

“awareness, better 
habits, procedures 

and feedback”

“working together to 
build an energy 

managing culture ”



All of the Energy Management Benefits

16

Direct & Indirect 
Energy Savings

Increase Comfort, 
Productivity, & 

Safety

Environmental 
Impact Reduction

Improvement 
Equipment 
Reliability

All the 
Benefits!



Finally, What Creates Savings?

17

Source: Good Practice Guide 84 Managing and Motivating Staff to Save Energy 

Who

-4%

3%

16%

23%
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Technology                

People Only               

People & Technology

Actual Savings



Cost , Energy & Carbon
(Medium Size Office Building in PEI) 
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The Seven Steps to Understanding & Reducing 
Energy Consumption

19

1. Understand 
Consumption Price & Cost

2. Compare Yourself to 
Benchmarks

3. Understand When Your 
Building Uses Energy

4. Understand Where 
Your Building Uses Energy

7. Optimize Energy Supply

6. Improve Efficiency

5. Eliminate Energy Waste



The Seven Steps



The Seven Steps to Understanding & Reducing 
Energy Consumption

21

1. Understand 
Consumption Price & Cost

2. Compare Yourself to 
Benchmarks

3. Understand When Your 
Building Uses Energy

4. Understand Where 
Your Building Uses Energy

7. Optimize Energy Supply

6. Improve Efficiency

5. Eliminate Energy Waste



1. Understand Consumption Price & Cost

22

Example – Electricity

• January ’05
250,000 kWh  … $19,670

• February ’05
250,015 kWh  … $20,032

• Energy Up 0.01%

• Cost Up 1.8%   ???

• >$24 per kWh



A Simple Historical Analysis Spreadsheet

Tracking the bill uncovers 
increased demand charges due to 

service/testing of A/C systems 
(1 month = 1% of annual bill)

23



Step 2: Compare Yourself

24

• Externally
• Benchmarking

• Associations

• Internally
• Compare buildings in your portfolio

• Monitoring

• Energy Utilization Index (EUI)
• ekWh/ft2/year



Finding Savings with Benchmarking

Simple benchmarking 
identifies a project to reduce 

electricity usage by 25%

25



Step 3: Understand When A Facility Uses Energy

26
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What We Found: Facility Staff Operator Spots 
Similar Facility – Different Baseload!

27

Building Automation 
System Schedule 

Overrides

> $20,000/yr



Step 4:  Understand Where A Facility Uses Energy

28



Steps 5, 6 & 7 – Identify the Opportunity

29

1. Understand 
Consumption Price & Cost

2. Compare Yourself to 
Benchmarks

3. Understand When Your 
Building Uses Energy

4. Understand Where 
Your Building Uses Energy

7. Optimize Energy Supply

6. Improve Efficiency

5. Eliminate Energy Waste



Establish a Valid Need
• Heat/cool

• Air power

• Fluid flow

• Ventilation

• Illumination
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Figure 5.22:  A Basic Light Meter

Current Facility Requirement



5. Eliminate Energy Waste
“Match the Need – Right Size”

• Turn it off 
• Lights, fans, pumps
• Leaky building envelope
• Phantom loads

• Turn it down
• Temperature 
• Water 
• Air flow

• Control it
• Exhaust / ventilation
• Lighting time &  levels

31



Which Uses More Energy…. 
Clocks or Cooking?

32



What We Found:  Parallel Pumps

• Two pumps in parallel

• Both with VFDs
• One at 20%

• Other at 87%

• One was a backup
• “deep” override on

• Shut down slower pump

• Savings of $2,900/yr

• No cost

33



Reduce Compressed Air Leaks

• Metering of compressors and 
ultrasonic leak testing revealed 
200 scfm = 50 HP

• Where: piping connections, 
control valves, drains.

• Savings : 343,000 kWh per year

• Savings : $30,870 per year

• Payback: < 1 year.
https://www.caasafety.com.au/products/ultrasonic-leak-detector/



Let’s Take a Quick Walk

35
https://www.youtube.com/watch?v=yeT3pNUorXM



Step 6: Maximize Efficiency

36

• Maintenance
• Filters and lubrication
• Clean heat exchangers, pipes, ducts and coils

• Combustion Equipment
• Regular tune-ups
• New controls

• Optimize compressors, pumps and fans
• Sequence multiple devices
• Operate at most efficient point.
• Variable speed drives

• More efficient equipment
• Lighting

• Lamps &/or re-design

• Compressors & Chillers



Improve Compressed Air System Control

• Incorporate larger receiver 
capacity, variable speed 
compressor, and controls.

• Variable speed compressor could 
be an alternative to rebuild 2 
existing compressors .

• Savings : $8,200 per year.

• Payback: 1-2 years depending 
options.



Proper Roof Top Unit Economizer Operation

• Air-side “free cooling” can 
become inefficient or cost you if 
your economizer is not working 
properly or is not controlled 
optimally.

• For many rooftop units, 
economizer can be somewhat 
“forgotten” due to location.

• Without an economizer, cooling 
consumption can increase by 
more than 50%.

38



A Heating Ventilation & A/C (HVAC) Walkthrough

39
https://www.youtube.com/watch?v=hTsvnqQzT5Q



A Refrigeration Walkthrough

40
https://www.youtube.com/watch?v=t2rDBxJWOmg



Waste & Efficiency…

41

Action
Lower Cost
(operational)

Higher Cost
(technological)

Eliminate
Waste

1. Manual
control

2. Automatic
control

Maximize
Efficiency

3. Operating
conditions

4. Efficient
equipment

Reduce Losses

Match the Need Reducing waste is as 
simple as turning it off!

Efficiency is a result of good 
maintenance



Back to the 7th & Final Step!

42

1. Understand 
Consumption Price & Cost

2. Compare Yourself to 
Benchmarks

3. Understand When Your 
Building Uses Energy

4. Understand Where 
Your Building Uses Energy

7. Optimize Energy Supply

6. Improve Efficiency

5. Eliminate Energy Waste



7:  Optimize Supply:   
After reducing waste & increasing efficiency

• Heat Recovery
• Look at water and air streams

• Heat pumps
• Air & ground source

• Renewable energy
• Photovoltaic

• Solar air, hot water

• Wind power

• Supply contracts

43



Heat Pumps & Heat Recovery

44https://www.daikin.com.au/sites/default/files/PCVAU1706-Daikin_VRV_General_Brochure-LR.pdf



Energy Assessment Results

45



After an Energy Walkthrough – Take Action

• Can you shut if off?
• Or turn it down, or control 

it better

• Can you tune it up?

• Can you make it routine?
• Find better practices

• Can you make an 
investment in it? 

• A lot of incentives/rebates 
are  available



Finding 
Opportunities for 
Energy Savings



Finding Savings in an Office Demand Profile

48



Profile Data Available from Utility Interval Data Portals
(check with your Utility/Local Distribution Company)

49https://www.hydroone.com/business-services/commercial-industrial-generators-and-ldcs/commercial-industrial-customers/interval-data-portal



50

The Help Desk for Workshop

Stephen Dixon
sdixon@knowenergy.com



Low Carbon 
Transportation



• Non-profit

• Collaborative

• Research

• Pilots

• M & V

• Clean Tech

• Buildings

• Renewables

• Smart-grid

52



The context

• Over 50% of Caledon’s 
GHG emissions from 
transportation

• Commercial 
transportation highest 

6%

2%
0.20%

9%

20%

29%

25%

8%

Agriculture Industry

Leaks and Losses Commercial Buildings

Residential Buildings Commercial Transportation

Residential Transportation Waste

2016 Baseline GHG Emissions



The transition to EVs and Public Health

• GHG emissions and climate 
change are not the benefits of a 
transition to Evs

• Air quality 

• Hydrocarbon pollutants

• Carbon monoxide dangers

• Oil spills

• dangers of transporting fuels





EV capital costs
• Year after year, EVs are becoming cheaper

• More competitive manufacturing

• Price parody is estimate 2024-2026; though some estimate 
sooner



EV Emissions

• Operating emissions are 
very low

• Ontario at advantage with 
low carbon electricity 

ONTARIO



EV Emissions

ONTARIO
ALBERTA



EV Emissions - Lifecycle

Data retrieved from Carboncounter 2021 Tool. Accessed online March 2021: 

www.carboncounter.com

• Battery production does create emission

• Majority of emission in Fuel production and consumption



Medium and Heavy Duty Vehicles

• There are many large auto manufacturers entering this stream

• Small manufacturers exist

• Have been operating for some time.

• Wide variety of electric vehicles



Medium Duty, Vans, Delivery vehicles. Class 2/3

• 68 kWh Lithium-ion battery

• targeted range of 203 km 

• $63,570 CAD



Medium Duty, Vans, Delivery vehicles. 
Class 2/3

EV Models for urban deliveries. 



Class 4-8

• Electric Shunt Trucks/yard spotter/terminal tractor

• Excellent choice for electrification

• Lack of emissions due to idling in busy yards

• Small battery due to low milage

• Lots of manufacturers



Class 4-8

Case Study: 

• Orange EV – Boathouse Farms

• Less down time

• Diesel = $3.9/hr

• Electric = $0.98/hr

• Diesel fuel $15,750yr

• Electricity $1,575/yr



Class 4-8

• There are numerous manufacturers of Medium/heavy duty 
already on the market

• Lion

• E-lightning

• International

• Peterbilt





• Freightliner e-Cascadia

• Volvo, 6 models

• Daimler eM2 

• Mercedes-Benz eActros

Semi



Semi - Tesla



Charging Infrastructure (EVSE)

• Plan ahead, plan ahead… Plan ahead

• Engage the local distribution company

• Identify need for transformer or grid upgrades

• Highly recommend* consider smart-charging



Who can help you

• NGO’s and private organizations

• Plug N’ Drive

• Funding available:
• Zero Emission Vehicle Infrastructure Program (ZEVIP)

• Federal tax write-off

• Accelerated Investment Incentive

• iZEV Program

• Not yet released: $547.5 million, for medium- and heavy-duty



• Living Labs @ Kortright and TRCA buildings provide a 

friendly environment for vetting/testing prior to further 

deployment

• Open houses, group tours, meeting space, professional 

training, event space 



Thanks!​

Questions?​

Gil Amdurski

Gil.Amdurski@trca.ca

For more information:​

sustainabletechnologies.ca

mailto:Gil.Amdurski@trca.ca


Thank you. Any questions?
Matt Brunette, Program Manager, Energy Performance

Partners in Project Green

Matt.brunette@trca.ca


