
Holistic 
Sustainability
Led by John Godden, Clearsphere

Date:  February 17th 2021



February 18th 2021

1. Holistic Sustainability: What does “sustainable” housing 
actually mean today and how has that definition changed over 
time? Is it energy efficiency? Is it resilient buildings? Is it water 
efficiency? Or, is it all of these things and more?  How do you 
measure and evaluate sustainability? Why is it important to be 
looking at these issues today and what does the future hold for 
the home building industry? Led by John Godden, Clearsphere.

March 18th 2021

2.  Embodied Carbon: This webinar will help explain the difference 
between embodied carbon and operational carbon and why the 
difference is significant when talking about building sustainable 
housing.  How does embodied carbon relate to energy efficiency? 
How do you measure embodied carbon? How does this tie into 
our governments’ approach to a carbon tax? Led by Christian 
Rinomato, Country Homes

April 22nd 2021

3. Cost Effective Durability: The topic of resiliency in 
housing has become a hot button issue for many 
municipalities who are struggling to address climate 
change, natural disasters, water shortages and other 
issues- not to mention energy. This webinar will look at 
this issue from the view point of building science, and 
engineering principles. Led by Structural Engineer Travis 
Schiller

May 20th 2021

4. Cross Border Challenge Awards:

WINTER 2021 - SUSTAINABLE HOUSING FOUNDATION WEBINAR SERIES



Holistic Sustainability Helpful Terms

• Primary Energy: Energy that exists as a result of 
natural processes, i.e fossil fuels.

• Secondary Energy: Energy made from primary sources.

• Common Sense: good sense and sound judgment in 
practical matters.
“Common sense is anything but common”

• Low Hanging Fruit: a thing or person that can be won, 
obtained, or persuaded with little effort. 

There are no panaceas!



KNOWLEDGE VS UNDERSTANDING

(INFORMATION)         (EXPERIENCE)

Information Common Sense



Futureproofing - The Third Wave 

Alvin Toffler Best seller describes three historic stages for the development of civilization.

• First wave: The agricultural transition from a hunter gatherer structure

• Second wave: The industrial age, largely driven by the burning of cheap fossil fuels like coal 
and oil

• Third wave: The information age where we connect to the internet using our computers and 
smartphones.

Are we in the Third Wave and what is Bill Gates up to?



Sustainability is more than the process-it is about 
relationships between people and things.  It is about how 
we value our connection with resources to achieve less 
waste and better outcomes for the future.  

Simply put, sustainability involves saving energy, saving 
water, saving materials while constructing Low Carbon 
durable homes.

SUSTAINABILITY IS DOING MORE WITH LESS



What is Holistic Sustainability?

• Holy comes from the Greek root “HOLOS” which means WHOLE.
• A Holistic approach is concerned with the complete system rather than the 

dissection into its parts.
• Holistic Sustainability is making choices based on the understanding of 

how all the parts come together to form the whole and the impact of 
those choices over time.  

How do we measure sustainability with regards to 
housing?









Section 1: HIGH PERFORMANCE ENVELOPE INCLUDED QUESTIONS COMMENTS/REFERENCES

1.1 Third party performance based energy rating and testing with 20% Better Than
Code (HERS 46)

1.2 Tested air leakage @ 50Pa < 2.0 ACH detached (Aerobarrier required)

1.3
R5 XP Building Products of Canada sheathing and air barrier with all  penetrations 
sealed, including window flashing. Cavity insulation R22 Rockwool. (New addition 
above grade walls)

1.4
Existing above grade walls Comfortboard 80 2x4 stand off wall  w/R22 Rockwool 
batts

1.5 Air seal all  HVAC boots, bath exhaust fan housings, pot l ights and penetrations 

1.6
Upgraded "better basement" R4 comfortboard 80 + R14 Rockwool for moisture 
management in new and existing

1.7 High performance windows with low U-Value=1.4 and low Solar Heat Gain 
Coefficient (SHGC)<0.30

Section 2: HIGH PERFORMANCE HVAC INCLUDED QUESTIONS COMMENTS/REFERENCES

2.1 Right sized 96% AFUE heating plant min. 2 Stage burner w/ECM 

2.2
Condensing combination heating system with existing boiler @95% AFUE and 3 
zoned hi-velocity air distribution system

2.3 Programmable web-based thermostat (3 zones)

2.4 Indirect hot water storage tank (EF=0.9) for use with radiant floor

2.5 Drain water heat recovery on two shower drains, R3-42 (R3-60 on one drain)

2.6  Hybrid Heat with heat pump Air conditioner

Section 3: INDOOR AIR QUALITY INCLUDED QUESTIONS COMMENTS/REFERENCES

3.1 Min. efficiency HRV 75% SRE

3.1(b)
Best ventilation: Energy recovery ventilation (ERV) SRE of 75% c/w ECM, exhaust 
ducted to 2-peice bath and basement bath

3.2 Flow rate verified by third party

3.3 2 High Static Bathroom fans verified at OBC capacities c/w best soffit vents

3.4 MERV 8 air fi ltration

3.4(b) Best fi lter: 4 inches pleated MERV 12 for maximum air fi ltration

3.5 Better air conditioner: Right sized, 16 SEER, two-stage air conditioner

3.6 Containment control during construction

3.7 Pre-occupancy flush (48hrs before)

Section 4: REDUCE WATER USAGE INCLUDED QUESTIONS COMMENTS/REFERENCES

4.1 Toilets 4.00 LPF

4.2 Kitchen and Private faucets 5.7 LPM

4.3 Greywater recycling system (Total Water Solution) 

4.4 Showerheads 5.7 LPM

4.5 Hot Water Circulation Pump w/ HERS H2O label 

Section 5: EFFICIENT ELECTRICAL AND MATERIAL MANAGEMENT INCLUDED QUESTIONS COMMENTS/REFERENCES

5.1 100% LED lighting

5.2 Attic Insulation low CFC blown foam

5.3 Thermal insulated sheathing 90% recycled content

5.4 Rockwool Stonewool insulation throughout house, Greenguard Gold + certified

5.5 ENERGY STAR appliances (clothes washer, dishwasher and refridgerator) 

5.6 Sustainable Forestry Initiative (SFI) approved engineered hardwood floor

5.7 Battery storage with critical circuits for backup

  

Builder’s 
Sustainability 
Checklist



How we make our economic choices?

• The old way is economic only – the least expensive is the best. 
• The new way of making choices is including externalities. 

Examples of externalities 

• Carbon emissions – Global Warming Potentials (GWP) of different products. The 
production of concrete (7%) and steel (8%) make up 15% of total Global Emissions. 

• Waste – Post Industrial and Post Consumer recycled content. 
• Transportation – Is a product locally made or does it come from overseas. 
• Chemical Pollution – impact on the environment and human health. 



Date
Natural Gas       
(Cents/m3) 

Gasoline 
(Cents/L)

Annual Impact 
Natural Gas

Annual Impact Car 
(4 cyl)(20000km)

Apr-19 3.91 4.4 $70.38 97.77
Apr-20 5.87 6.6 $105.66 $146.67
Apr-21 7.83 8.8 $140.94 $195.55
Apr-22 9.79 11.05 $176.22 $245.55

Federal Carbon Tax for Various Fuels

*sources: https://www.ontario.ca/page/motor-fuel-prices
https://www.canada.ca/en/revenue-agency/services/forms-publications/publications/fcrates/fuel-charge-rates.html

In April 2022, those of us who live in ENERGYSTAR houses and drive a 4 cylinder car will be paying $421.77 
in carbon taxes 

Holistic Sustainability requires us looking at how we live and what we drive



A Brookfield Home has a similar annual CO2 footprint as a small 4 cylinder car!

Low Carbon Net Zero Cost



The Hybrid Approach - Futureproofing

Plug-in Hybrid car can run 4 different ways.

1. 1.4 litre turbo engine which runs on gasoline

2. 1.4 litre turbo engine can charge battery 

3. Hybrid mode where braking stores energy

4. Straight electric mode with 8kWh battery 
which has 40km range



The Primary Energy Blues 
– School House Rock Earth 



Coal, Oil and Natural Gas Formation



Stored sunlight

SUN

Plants (wood)- Coal
Animals (people)- Natural Gas
Sea life (algae) - Oil

Photosynthesis

Burn 
CO2 emissions

Plants are very important because they create oxygen and absorb CO2
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CO2 Emissions by source per 1 Million Btu's

26% Better 
than coal 

45% Better 
than coal

Natural Gas still part of a long-term strategy for Emissions Reductions

Natural Gas part 
of strategy for 
emissions 
reductions



OBC 2017 Package A1 surpasses PARIS ACCORD Targets … 
But …. signalling more major changes



Step 1: Reducing operational 
carbon (i.e. natural gas)

Step 2: Reducing operational 
carbon and producing onsite 
energy

Step 3: Reducing embodied 
carbon 



NET ZERO LOW CARBON 
NET ZERO COST

10-12

WHOLE LOAD 
ELECTRICITY
(Heat pump for 
space and hot 
water heating)

5-7

REDUCED 
ELECTRICITY USE

NATURAL GAS
(Hybrid Space and 
hot water heating) 

Net Zero in Ontario

Modeled balanced energy – PV offsets 
other loads
Problem: surplus electricity can not be 
sold to the grid and requires battery 
storage for use electricity in the house  

Modest solar array charges battery with 
critical circuits for use in the house. Less 
insulation in the envelope because not 
trying to reach balanced energy or Net-
Zero. Careful choice of materials with low 
embodied carbon.

Low Carbon (Operational and Embodied)



GENERATION LOSSES AND PRIMARY ENERGY

Source
100%

Fuel Energy

57% - 70%
Generation Losses

8% - 16%
Transmission and 
Distribution Losses

25% - 35%
Electricity reaching

your home

Only 1/3 of fuel source energy reaches your 
home as electricity.



Apples to Apples

Energy



HERS THRESHOLDS FOR ONTARIO FOR  HOUSE

067 5059

SB-12 2012
NBC 2015

OBC 2017 
PKG A1

Saving By Design 
15%

SBD-15%: (59-50) / 59 = 15%

NET-ZEROASHRAE 90.2 Zero Ready 
22% 

46



ASHRAE 90.2

Zero Ready Home in USA 
(North America)



Sustainability: 5 examples of doing more with less

Example 1: The Enbridge Savings by Design program, which introduces 
builders to the integrated design process (IDP).  

The IDP results in market transformation which shows builders how to 
save energy, save water, save materials while constructing Low Carbon 
durable homes.





Example 2

The use of structural insulated sheathing with wood fibre that has 100% 
recycled content and a high vapour permeance which allows for drying 
potential in the wall cavity to the outside. In addition, the product is 
locally produced and uses foam with non CFC blowing agents



Better Builder complimentary subscription 
4x a year: 
contact Crystal at 
editorial@betterbuilder.ca

Website: www.betterbuilder.ca

For any further inquiries please contact 
Suren: admin@clearsphere.ca

Monthly Newsletter



The super-semi scores a HERS 43 well below the threshold for zero-ready in zone 6



Thermal Bridging

Effective R- Value = 17.1

Package A1
Continuous Insulation

Effective R-Value = 20.32

Package A2

Nominal R- Value = 22.0 Nominal R-Value = 24.0

The additional R1 makes a huge difference with sheathing



WALL THERMAL DESIGN CALCULATOR
www.cwc.ca

10% less lumber with 2x6 studs on 24’ centers.



OSB is non-permeable 
and causes 
condensation and 
……………………………….?



Example 3

Lower embodied carbon by using an 8 inch foundation rather than 10 
inch foundation used in most Net-Zero houses.  This results in 25% less 
concrete which is the highest source of embodied carbon in a house. 



Low Carbon foundation wall detail 

Header





Municipal requirement for ENERGYSTAR or equivalent  and Water 
Conservation checklist



Example 4

Water use reduction using the HERS H2O index. Water is liquid energy. 
The city of Toronto spends more money on electricity for water pumping 
stations then they do on running the TTC annually. 



Greywater recycling saves water 
from 2 showers per day for 30 
toilet flushes per day. (family of 4)  

This means 25% less water use per 
house and 25% less sanitary 
outflow to waste treatment plants. 



Recirc on Hot Water Lines reduces usage by 10% 



Clothes Washer – Single 
most important appliance

Of the 200 Energy Star certified washers available in Canada – 91 
are top load

For electricity  - Front Loads range from 60 kWh – 159 kWh

- Top Loads range from 92 kwh – 311 kWh

For water  - Front loads range from 1728 gallons/yr to 4909 gal/yr
(Canadian)

- Top Loads range from 4624 gal/yr to 7827 gal/yr



Notes:

- Low Flush toilets@ 4litres
- Lo flow fixtures and faucets
- Hot water circulation system
- Front loading ENERGYSTAR clothes 

washer and dishwasher

- INSTALL GREYTER greywater recycling 
system and HERS H2O is 69 or 31% 
better.



Example 5

Integrated  combination heating system reduces gas consumption by 
up to 20%.



Integrated combination heating uses 20% less 
gas than separate furnace and hot water tank



CHANGING YOUR PROCESS

Where does actual change begin?
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