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Report Date:  July 5, 2016

Contact: Sean Pander
Contact No.:  604.871.6542
RTS No.: 11195

VanRIMS No.:  08-2000-20
Meeting Date: July 12, 2016

T0: Vancouver City Council

FROM: Green Building Manager, Sustainability Group
SUBJECT: Zero Emissions Building Plan
RECOMMENDATION

A THAT Council approve the Zero Emissions Building Plan (attached as Appendix
A) and adopt a target to reduce emissions from new buildings by 90% as
compared to 2007 by 2025 and to achieve zero emissions for all new buildings
by 2030 including intermediary time-stepped GHG emission and thermal energy
demand targets as described in the Plan.

B. THAT Council direct staff to report back with specific recommendations to
reflect the first step of these limits in the Rezoning Policy for Green Buildings
and Vancouver's Building Bylaw along with any synergistic updates to
Neighbourhood Energy connection requirements by Q1 2017.

C. THAT Council direct staff to build all new City-owned and Vancouver Affordable
Housing Agency (VAHA) projects to be Certified to the Passive House standard
or alternate zero emission building standard, and use only low carbon fuel
sources, in lieu of certifying to LEED Gold unless it is deemed unviable by Real
Estate and Facilities Management, or VAHA respectively, in collaboration with
Sustainability and report back with recommendations for a Zero Emissions
Policy for New Buildings for all City-owned and VAHA building projects by 2018.

D. THAT Council direct staff, in consultation with industry, to develop a three
year, $1.625 million Zero Emissions Home Program for detached and row houses
($325K in 2017 from the Climate Action Rebate Incentive Program Reserve,
$650K in 2018 and $650K in 2019 from a funding source to be determined and
reported back to Council), and report back to Council with specific
recommendations for tools to catalyze leading builders to demonstrate cost
effective approaches to building zero emissions homes by 2017.

F. THAT Council approves in principle
$700,000 over three years (S300K in
2017, S200K in 2018, and $200K in
2019 from the City’s 2017 Innovation
Fund, subject to Council approval of
the 2017 Innovation Fund budget)
towards establishing a
non-governmental Zero Emissions
Building Centre of Excellence with the
mission to facilitate the compilation
and dissemination of the knowledge
and skills required to design, permit,
build and operate zero emission
buildings in BC, and direct staff to
engage partners, secure matching
funding, consult with stakeholders and
report back with recommendations for
implementation in 2017.
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Vancouver launches Zero Emissions Buildings Exchangc Emissions Bulldmgs EXChange

Evan Duggan
Jul 26,2018 - July 26,2018 + 3 minuteread * D Join the conversation

s Zero Emissions Building
3ol il s e i el Exchange opens in Vancouver

eter Caulfield August 13, 2018

As part of its Zero Emissions Building Plan, the City of Vancouver and its partners, incluging Pa

Building Exchange [ZEBx] - a local support centre located in Gastown, BC, to help the con

supporting the industry through this transition, acting as a catalyst that transforms the entire design and construction value chain, and at the sameti
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The October civic election is destined to result in a new-look city council Y = .
running Vancouver, but it's still been business as usual fO!’ Mayor Gregor ZEBX — From left to right, Vancouver Mayor Gregor Robertson; Sean Pander, City of Vancouver
' o

green building manager; Fiona Famulak, VRCA president; Christian Cianfrone, ZEBx executive
Robertson and his team. For example, Robertson will be on hand on director; Eesmyal Santos-Brault, Regenerative Applications CEO; and Rob Bernhardt, Passive

House Canada CEO.
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We are a broad coalition working together to electrify buildings in British Columbia
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Become a Member

Becoming a member of B2E is simple and free. As a member
you will enjoy the following benefits:

» Numerous collaboration opportunities with industry
leaders through working groups, subcommittees, B2E
events, case study development, and publishing online
articles;

« Early access to building electrification news, updates and
events;

» Recognition on B2E website and acknowledgement that
your organization is fully engaged in the decarbonization
of the building sector.

Resources

ZEBx Contact

Get Involved

What is Building Electrification?

Building electrification is about making the shift away from
fossil-fuels and using low-carbon electricity for space heating,
hot water and cooking.

Instead of using natural gas or propane to run appliances like
furnaces, kitchen stoves, washers and dryers, everything is
electric.

Read more about building electrification on our FAQ page.

View FAQ

b2electrification.org
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wWWWw.zebx.org/resources

Season 1, Episode 2

Recorded at Past Event: Apr 30 @ 12:00 pm - 1:00 pm

Quantifying Embodied Carbon for Buildings of the Future

» 0:00/1:01:34 <
ZEBX
Slides

Overview

Society is facing a climate crisis. Over 30 municipalities in British Columbia have declared a climate emergency so far and
some have begun taking significant steps to address the climate crisis. The most effective way to address this climate crisis is
to focus on greenhouse gas emissions. But which type? In the buildings sector, embodied emissions are the now. Operational
emissions are the maybe later. With this in mind, some municipalities are beginning to buckle down on embodied emissions.



CASE STUDY CASE STUDY

Decarbonization of a / Deep Emissions Retrofit

Commercial Domestic Hot / // of a 1968 Office Tower
Water System Mo 2021

Sep 2021
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bcgreeneventcalendar.ca

‘ The BC Green Building Calendar

Welcome to the BC Green Building Calendar.

Here you will find all of the latest events and training related to green building subject matter, including: emissions, energy
efficiency, resiliency, high-performance design, and more.

If you would like to submit an event or for more details on submission guidelines, see the bottom of this page.

January 2022
DNEBRRI  presente by: HesC
Jan
18 €9 s
Tuesday Home Performance Contractor Network: Q&A and
1:00 - 2:00pm Feedback Session

_ Presented by: BCIT To submit events for your

organization:
Jan '
( Join our community )
1 8 B C I T BRITISH COLUMBIA 1
INSTITUTE OF TECHNOLOGY
Tuesday

6:00 - 5100pM CESA 1505 - Zero Energy Buildings All-In-1



POLL 1

Tell us about yourself!

Three-part anonymous poll
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Carbon
C L F Leadership

Forum

We accelerate the transformation of the building sector to
radically reduce the embodied carbon emissions

associated with building materials and construction.




CLF Community & Resources
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Clcl Embodied Carbon Benchmark Study

Topic Replies Views Activity

¥ O News You Can Use
M News
-
R h H 3 News You Can Use is a timely digest of webinars, events, recent news, research, resources, and & 6 1.7k Jun3
esearc Questlo n: discussion from across the building industry focused on driving the radical reduction of building

construction and materia... read more
What are the typical magnitudes and ranges of embodied carbon in buildings?

About ¥ 0 Welcome to the Community
Sign up for a user account and password If you are not logged in, you will see a button at the top of this @n 1 2.3k Apr'20
The Embodied Carbon Benchmark Study is the first stage of the LCA for Low Carbon Construction project funded by The Charles page. Your account must be approved by @clf-admin before you can participate in this forum. You'll

A . A 3 7 begin rec... read more
Pankow Foundation, Skanska USA and Oregon Department of Environmental Quality. Life Cycle Assessment (LCA) is the

method used to quantify the carbon emissions that occur when extracting materials and making building products, otherwise [ Tally updates for Revit 20227 . e . e o is o -
known as 'embodied carbon’. Although there is growing recognition of the need to track and reduce embodied carbon W LCAData & Tools _tally
emissions, building industry professionals need better data and guidance on how to impl low carbon methods in
N [JRequiring EPDs in Technical Specifications 10 207 oh
practice. W LCAData & Tools epd, specifications
This project compiled the largest known database of building embodied carbon and created an interactive database. This C1COP 26 - Low Carbon Construction Task Force launched by PCC « . . . -
stage of the project established consensus on the order of magnitude of typical building embodied carbon, identified sources W Policy policy
of uncertainty and outlined strategies to overcome this uncertainty. The report summarizes the key findings of this research
" ’ . " - a [J Scoping Tally studies y
and provides the foundation for stage two of this project, the development of an LCA Practice Guide. uTally taly 6 0 o . 5 243 23h
¥ 00 CLF Community Calendar @ @ ‘ g G 22 2.1k 2d
DOWNLOAD RESULTS AND DATABASE
J1 am giving a lecture at Princeton University!
W News event ° o 3 59 2d
Data

» Data visualization tool CIEGE 2024 comments m_e_ﬁ 5 112 2d

Embodied Carbon Benchmark Study CLF Online Community _

Carbon
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Forum A

Vancouver



https://carbonleadershipforum.org/

500+ Local Industry Professionals

Colon . 15+ Past Events
Leadership __ _
Forum 30+ Cities Inspired to Start Local Hubs

www.CLFVancouver.com

Vancouver
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What are of Buildings?

Operational Carbon

Operational Emissions

(emissions from energy consumed to operate the building:
lighting, plug loads, heating and cooling, equipment, etc)

Image: S. Smedley Skanska

Carbon
Leadership
Forum




What are of Buildings?

Embodied Carbon

Manufacturing Transportation  Installation Emissions onal Car I End of Life
Emissions Emissions (installation of products to create i T Emissions
he buildi L] Operational Emissions
(extraction through manufacturing (transportation of Hie Duiiding), P (demolition and disposal of

(emissions from energy consumed to operate the building:

2 ouilding proclict) ol lighting, plug loads, heating and cooling, equipment, etc)

construction site)

building products, ie to
landfill, recycled, etc.)

Use Phase Emissions
(replacement cycles of products during the building’s life)

Image: S. Smedley Skanska

Carbon
Leadership
Forum




Embodied Carbon Emissions are

Global Energy-related CO,e Emissions by Sector (2019)

‘ 0.4%
,8% Construction
Building Operations 3.9%

Other materials

2204 10%
T?ans ortation Building Materials &
P Construction 5.7%

Cement & Steel

32%
Industry

Source: Global Status Report for Buildings and Construction (2020)

Carbon
Leadership
Forum


https://www.worldgbc.org/sites/default/files/2019%20Global%20Status%20Report%20for%20Buildings%20and%20Construction.pdf

Embodied Carbon Emissions are Upfront & will become the Majority

Replacement and maintenance

Majority of embodied carbon
emissions are “upfront”
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Carbon emissions (kgCOz)
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Building lifecycle (years)

As the building operations ‘ Y
decarbonize, embodied emissions
hold a larger and growing share

Time

Sources:
London Energy Transformation Initiative. LETI Embodied Carbon Primer (2019)
One Click LCA. The Embodied Carbon Review: Embodied carbon reduction in 100+ regulations and rating systems globally (2018)
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http://www.leti.london/cedg
https://www.oneclicklca.com/embodied-carbon-review/#:~:text=The%20Embodied%20Carbon%20Review%20%E2%80%93%20Embodied,regulations%20and%20rating%20systems%20globally&text=Embodied%20carbon%20has%20a%20short,term%20emissions%20driver%20as%20well.

Embodied Carbon Emissions are Coming

) Greening
— Greening Government Strategy Government
(C
— T Strategy -
o (Federal buildings) ,,
b ® 2022: Reporting T o T
- ® 2025: Reducing by 30% e
Four key focus areas
S
- CleanBC Roadmap to 2030
c e 2023: Low Carbon Building
3 Materials Strategy
o e 2030: Targets for public sector
° Climate Emergency Action Plan
"o ® 2022: Targets in rezoning
S ® 2025: Possible targets in code
S ® 2030: 40% reduction

Carbon
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- EMBODIED CARBON

OF NEW CONSTRUCTION IN VANCOUVER &TY OF
rials VANCOUVER

~e CleanBC

COLUMBIA our nature. our power. our future.

Roadmap to 2030
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https://carbonleadershipforum.org/
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Reducing Embodied Carbon
for Step Code Homes
A Case Study from the Kootenays

Presented by

Chris Magwood, Builders for Climate Action
Natalie Douglas, City of Nelson
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Test whether there was or
was not a correlation
between high Step Code
homes and high material
carbon emissions

Assess how our MCEs
compare to other cities,
what this means, and
what actions we can take
immediately

Introduce the topic to the
building community and
gather some preliminary
feedback on program and
policy development



INn 2016, ~76% of households in
Nelson resided in Part 9 buildings.

Between 20160-2021T:

56% of all new residential units were single unit dwellings
78% of new build dwelling permits came from single unit dwellings
92% of renovation permits came from single unit dwellings



A Bold and Agile
Climate Plan

for a Healthier
and Safer City |

&;M‘
NELSON

“New buildings are
net zero ready, have
low embodied
carbon, and are
resilient against a
changing climate.”

Aspiration 2, Strategy 1 of Nelson Next
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Results from MCE study of 34 Part 9 homes:
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Results from OCE study of 34 Part 9 homes:
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average

23 years before today’sAOCE matches MCE average
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lowest

205 years before today’sAOCE matches MCE average

Tonnes of GHG emissions
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Results by Material Carbon Intensity
(gross emissions/heated floor area)

Total Net
EMISSIONS

2

kg CO2e/m?

Total Net
EMISSIONS

309

Total Net
EMISSIONS

150

72

_ kg CO2e/m? kg CO2e/m’ y kg CO2e/m? -_—
HIGHEST AVERAGE BEST (but not formally in study)

Compensates for different building sizes by using kg CO2e/m? metric



Step Code Material Carbon Intensity (kg CO,/m?)
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Step code level was
not a predictor of
Material Carbon
Intensity (MCI)
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Mean = 149.6
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Mean = 149.6

Material Carbon Intensity (kgCO_e/m?)
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What about
other metrics
that may be
more aligned
with other
priorities (e.g.,
densification)?

Bed Count (m3)
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Material Carbon Intensity

by Function Metric

Material Carbon Emissions (tCO,e)

Bed Count (m3) Interior Volume (m3)

(bedroom/m?)*1000/MCE

Metric Rank

__________

- N M g N Y~ OO

=28.8

Mean

627

Mean

=3

Mean

=0.33

Mean



Material Carbon Intensity
by Function Metric
Metric Rank (bedroom/m?3*1000/MCE

MCI_, = CABA,

C=netMCEintCO,e

A = gross area in m?

B = number of bedrooms
A, = heated floor area in m?
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Mean = 0.33



Concrete
346.9
tCOze
35.5%

Insulation

149.7 tCOze
15.3%

Cladding
122.6 tCO.e
12.5%

Windows
.0 tCO.e
11.3%

Interior
Surfaces
119.6 tCO_e
12.2%

Average of all
materials from
all homes in
study

Roofing
2391tCO,e

Structural
Elements
0.5tCO.e



Possible Substitutions for the Highest MCI house

Change to Best Conventional Materials  Change to Best Possible Materials

Average concrete - High SCM concrete EPS sub slab insulation - Foam glass gravel
EPS ICF > Wood chip ICF _
Average concrete > High SCM concrete
Mineral wool cavity Cellulose
insulation 5 EPS ICE R Treated yvood
foundation
XPS continuous Wood fiberboard Mineral wool cavity
insulation 5 nsulation ) Straw bale
Hardwood floors - % Linoleum flooring Linoleum & cork
Hardwood floors > .
flooring
Mineral wool roof Mineral wool roof
insulation 5 Cellulose Cellulose

insulation >

30901 - kg CO,e/m? 30901 4 55 kg CO_e/m?



Case Study: Laneway House

By Mike Coen
(Project Manager at Pacific West Builders)

Operational Emissions
Tonnes CO_e/yr  Tonnes CO_,e/30 years

0.14 4.3

Material Emissions
Tonnes CO_e Kilograms CO_e/m?

001 o 2.1

— tonnes of total
emissions by 2050!



NRCan Study
Canadian Averages of 3 Archetypes at Tier 3

Achieving Real Net-Zero 3 . 3 . . 5 .
Emisslon Homas: energy code tiers housing typologies cities
Embodied carbon scenario analysis of the upper tiers of .
performance in the 2020 Canadian National Building Code (] T| er 3 (] B u ng a |OW (] Va ncouver
o Tier4 e Two-storey e Prince Albert
o e Tier5 e Row house e Toronto
Bl S CacTioN e Quebec City
e Halifax



EMBARC Study

Preliminary Results (503 as-built homes)

Total Net
Carbon
EMISSIONS

561

kgCO,e/m*

WORST

Total Net
Carbon
EMISSIONS

189

kgCO,e/m?

AVERAGE

Total Net
Carbon
EMISSIONS

116

kgCO,e/m?

BEST



Comparing MCI for heated floor area in 3 studies

NRCan (Tier 3 avg)

High Carbon
Materials 513 kg CO2e/m?

Moderate Carbon

2
Materials 150 kg CO2e/m

Best Available
Materials

Best Possible -50 kg CO2e/m?
Materials

Nelson EMBARC

Highest Home

ne 309 kg coze/m?> 561 kg coze/m?
Emissions

Average Home 150 kg coze/m? 189 kg coze/m?
Emissions

Lowest Home
Emissions

Best Performing 2 kg CO2e/m?
*Outside Study



Carbon Use Intensity

Material emissions Operational emissions

Carbon Use Intensity w/ time factor

Material emissions Operational emissions
for a number of years



Tonnes of GHG emissions

40 —

35—

30 —

25—

20 —

15—

10 —

26.4t

CUL ., =36.4t

MCE

1.26 t/lyear OCE x 8 years =10 t

This is the Carbon Use Intensity in 2030
based on the average newly built Part 9
home in the Nelson & Castlegar study

2022

2030



Tonnes of GHG emissions

40 —

35 —

30 —

25—

20 —

15—

10 —

59t

This is the Carbon Use Intensity in
2030 based on the best performing
newly built Part 9 home in the
Nelson & Castlegar study

CuUl
e = <=

2030 =7t

MCE

0.14 t/year OCE x 8 years = 1.1t

2030



Total Net
EMISSIONS

Total Net
EMISSIONS

MCE
309 150
kg CO2e/m? kg CO2e/m?
Total Net Total Net

OCE EMISSIONS EMIS&ONS
ngZez/m2 kg CO2e/m?
EMISSIONS

CUI-2030
Average 1 98

kg CO2e/m?

CUI-2030 target
Is 45% lower than
study average

Total Net
EMISSIONS

109

kg CO2e/m?

®

Total Net
EMISSIONS

2

kg CO2e/m?

What do these numbers
tell us about Nelson and
Castlegar’s alignment
with Canada’s 2030 GHG
Reduction Targets?



MCE

OCE

CUl
Average

CUI-2030
Target

72

kg CO2e/m?

Total Net
EMISSIONS

309

kg CO2e/m?

Total Net
EMISSIONS

150

kg CO2e/m?

Total Net
EMISSIONS

42

kg CO2e/m?

Total Net
EMISSIONS

6

kg CO2e/m?

Total Net
EMISSIONS

0.1

kg CO2e/m?

Total Net
EMISSIONS

198

kg CO2e/m?

Total Net
EMISSIONS

Total Net
EMISSIONS

109

kg CO2e/m?

120

kg CO2e/m?

Total Net
EMISSIONS

kg CO2e/m?

2

Home with good MCE
and average OCE is
already close to target



MCE

OCE

CUl
Average

CUI-2030
Target

Total Net
EMISSIONS

309

kg CO2e/m?

Total Net
EMISSIONS

42

kg CO2e/m?

Total Net
EMISSIONS

150

kg CO2e/m?

Total Net
EMISSIONS

6

kg CO2e/m?

Total Net
EMISSIONS

198

kg CO2e/m?

Total Net
EMISSIONS

109

kg CO2e/m?

72

kg CO2e/m?

Total Net
EMISSIONS

0.1

kg CO2e/m?
N

Total Net
EMISSIONS

3

kg CO2e/m?

Total Net
EMISSIONS

2

kg CO2e/m?

Home with best MCE and
OCE can far exceed target.
This is close to zero by 2050.



Test whether there was or
was not a correlation
petween high Step Code
homes and high material
carbon emissions

High Step Code
homes can have
high MCEs but it is
not inevitable

Assess how our MCEs
compare to other cities,
what this means, and
what actions we can take
immediately

There are accessible
material substitutions
and actions we can
take right now

Introduce the topic to the
building community and
gather some preliminary
feedback on program and
policy development

>>>



Which stakeholders were most engaged?

Iy Buiilder/Contractors
- Architects

Im - Energy Advisors

I Supplier/Retailers

I  |\oterial Specialists

B EEEm - Planners & Building Officials
I  Other (Engineers, Energy Retrofits Specialists, etc.)



Change the
MARKET + RULES

Programmatic Supports
(e.g., awards, incentives,
regulations, policies, etc.)

CULTURE

Consumer Supports
(e.g., material guides,
training workshops, etc.)

CONTEXT

Peripheral Supports

(e.g., advocacy to higher tier
governments, policy alignment
work etc.)



Peripheral Supports

(e.g., advocacy to higher tier
governments, policy alignment
work etc.)

Consumer Supports
(e.g., material guides,
training workshops, etc.)

Programmatic Supports
(e.g., awards, incentives,
regulations, policies, etc.)

Barriers/Worries

e Labour costs to conduct
MCE calculations

e Time cost due to
expended development
review process

e Program should offer
guidance re: Part 3
buildings and retrofits

Data either doesn't exist
(e.g., EPDs) or is hard to find
Lack of educational
supports and absence of
educational content in
schools (e.g.,, some trades
programs)

Many homeowners don't
know about the concept
either

Lack of EPDs from local
manufacturers (e.g.,
concrete, mass timber etc))
The Greener Homes Grant
seems to be promoting
deep retrofits without
consideration of MCEs
Other climate resiliency
work (e.g., FireSmart
recommendations)
sometimes contradicts low
MCE material
recommendations




Peripheral Supports

(e.g., advocacy to higher tier
governments, policy alignment
work etc.)

Consumer Supports
(e.g., material guides,
training workshops, etc.)

Programmatic Supports
(e.g., awards, incentives,
regulations, policies, etc.)

Opportunities/Actions

Develop a list of pre-reviewed
prescriptive material
combinations to facilitated
widespread adoption

Create building awards for
lowest MCEs

Begin building an MCE tiered

program that compliments
Step Code (including
deciding on which metric we
want to use)

Investigate opportunities to
develop financial incentives

Liaise with building officials to
develop pre-reviewed
prescriptive material
combinations

Work with retailers to develop

educational content

available at building supply
stores

Continue to improve the
Material Carbon Emissions
Guide

Begin liaising with local
schools to add MCE
considerations to existing
OCE content

e Liaise with major builders
in town to encourage
manufacturers to create
EPDs and get involved
with this work

e  Work with with higher tier
government and other BC
communities to better
align climate resilient work
(e.g. FireSmart, Step Code,
MCE, flood hazard, etc))



Materials Guide

*pboth will be freely available soon*

s guide provides g that o
cradle-to-gate (A1-A3) analysis of different categories of building materials. In this context,
crade refers to tothe . before the
product In other words,
raw . d nd

therefore a smaller similar to the
fuel effciency ratings you find for automobiles. It s intended to help you compare building

ased on their
carbon or embodied emissions)

‘The results i this guide are shown for a specific amount of material, noted below each
9., for 1 m3at 25 mPa strength) and

EPDs). EPDs.
recognized standardized reports on product impacts. Most green building certfications
processes require Type lll EPDS, which means that the EPD has been reviewed by a third
party. It should be noted that the specific product you are choosing may not be included in

PD. That being said, most products.
within b . tend to rank
similarty according to their material carbon emissions.

These smater cumbers ccte te ange o

7o same prodct. fher i o ange, he oot ofemssons

0 o ofhescae
Ench matedcategory
s et e,

< - -

only one poduct with an EPD. \ hat provee ).

“The product types (e.g., brick) g,

quide from highest emissions to lowest emissions. If you want to reduce the material carbon

‘emissions of your home, select products that are further down on the lst. It is important to
we that the material

quide y nd other priorites

(e.9. fire smart and other disaster resilience and climate adaptation strategies).

Gt G E TP TE T PP PR TR R PP 3
4 e

‘Wood fiber batt
R3.8/inch

Hempcrete
R21/inch

Straw bale

1
1
1
1
1
I R28/inch
1

1

PR —

1
JAVITY & ATTIC INSULATION

*insulation emissions based on 100 mZ(at R-13)

a4

301

952

*
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What's next for Nelson?

‘ Regional Energy
Efficiency Program

Integrate MCE considerations into concierge
service for new builds and retrofits

FireSmart

Collaborate with others working on climate
resiliency within City to align policy

&? af
NELSON

DEVELOPMENT SERVICES

Build tiered program, establish incentives,
and compile supporting documents

o Liaise with local building material retailers
and manufacturers

o Work with procurement staff at the City to
discuss feasibility of implementing a low
carbon policy (e.g., concrete)

o Investigate MCE retrofit methodology
development and MEP impact
consideration

FORTIS BC








