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What Are Embodied Carbon Emissions?

‘e
°
o®.

Embodied Carbon

ol

Manufacturing Transportation Installation Emissions @/ .- ; PSS P End of Life
Emissions Emissions “"‘ta"at‘°;‘h‘;fb‘::i‘l’;:"‘:)s toicreats Operational Emissions Emissions
(extraction through manufacturing (transportation of (érmilsstons From/enargy constimad to operste the Bullding: (demolition and disposal of
of building product) product to the lighti S S : S building products, ie to
ighting, plug loads, heating and cooling, equipment, etc)

construction site) landfill, recycled, etc.)

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

Source: Stacy Smedley (2021)



Embodied Carbon Emissions Are Significant

Global CO2
Building Emissions

Operations by Sector
28%

Building
Industry Materials &
30% Construction
11%

Transportation

22%

Source: Community Energy Association, A Local Government Guide (2022)



Carbon Emissions (kgCO,e)

Embodied Carbon Emissions Are Upfront

© Operational Carbon 2500
® Embodied Carbon © Operational Carbon
® Embodied Carbon
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Source: London Energy Transformation Initiative. LETI Embodied Carbon Primer (2019)



Climate Emergency
6 Big Moves

COMPLETE, WALKABLE
NEIGHBOURHOODS

2 S 6

ACTIVE ZERO EMISSIONS RESTORED
TRANSPORTATION VEHICLES COASTS &
& TRANSIT FORESTS

40% Reduction in
New Buildings by 2030






Code Changes’

October 2023 January 2025"

 Reporting « 20% Reduction: Up to 6-storeys, Can Be
Built with Wood

« Equal or Less than 2x the Baseline

(o) : . . .
« Follow the Embodied Carbon Guidelines 10% Reduction: All Other Buildings

for Assessment & Setting Baseline

1 Responsible Materials Criteria

(Sustainable and Ethical Materials; Healthy
and Transparent Materials; Circular Materials)

OR
Double the Percent Reduction

* Part 3 new buildings only (excludes 1-3 storeys residential)
** Approved in principle. The City Council will approve the final 2025 code changes in 2024.



Code Changes: October 2023

Division B: Acceptable Solutions Part 10 — Energy and Water Efficiency

Section 10.4. Low Carbon Materials and Construction

10.4.1. Low Carbon Materials and Construction
10.4.1.1. Application

1) 'This Section applies to buildings described in Sentence 1.3.3.2.(1) of Division A.
10.4.1.2. Low Carbon Materials and Construction

1) A building shall be designed and constructed to achieve whole-building embodied carbon impacts of not
more than double that of a functionally equivalent baseline, as determined in compliance with the City of Vancouver
Embodied Carbon Guidelines, or as acceptable to the Chief Building Official.

https://free.bcpublications.ca/civix/document/id/public/vbbl2019/1069567153



https://free.bcpublications.ca/civix/document/id/public/vbbl2019/1069567153
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Which projects should comply & when?

Part 3

New buildings

« New Buildings may include retention of existing structure, e.g. The Post project.

This incentives retaining the existing structure.

« Do not apply to existing buildings (Additions, Renovations, and Reconstruction).

First BP submitted on or after Oct 1, 2023

At Building Permit

 For multi-staged Permits: At Full Construction



Where to find the resources?

— CITY OF Online
VANCOUVER Contact Services Search

Embodied carbon

« Zero Emissions Buildings Webpage

Show all Hide all

Embodied carbon in Vancouver Building By-law

The implementation of the embodied carbon requirements in
the Vancouver Building By-Law (VBBL) have been in effect
since QOctober 1, 2023, as per the administrative bulletin 2023-
001-AD [ (183 KB).

These requirements apply to all new Part 3 buildings. A
completed embodied carbon design report and supporting
documents must be submitted at the time of a full construction
building permit application. Refer to the Embodied Carbon
Guidelines for more information.

Documents

* Embodied carbon requirements in VBBL (Section 10.4) [

* Embodied Carbon Guidelines [} (1.5 MB)

* Embodied Carbon Design Report 8 (154 KB)

https://vancouver.ca/green-vancouver/zero-emissions-buildings.aspx



https://vancouver.ca/green-vancouver/zero-emissions-buildings.aspx

Embodied Carbon Guidelines

Compliance Pathways

Standardized wbLCA Scope

Standardized Quantification Methodology

Standardized Baseline Setting Guidelines

Standardized Documentation & Submittal Efmiotied Caroen Suidelines

ast amended October 18, 2023

https://vancouver.ca/files/cov/embodied-carbon-guidelines.pdf



https://vancouver.ca/files/cov/embodied-carbon-guidelines.pdf

Submission Requirements o

Certified Professional Program
VANCOUVER Building Permit Application Submission List
AENT, BUILDIN
Mame of CP: Project Addrass:
Date: Building Permit #:
- - - - Checklist represants minimum requiremeants for full or staged building permit applications. Find all Cltﬂolms guidas,
e S l I I I I I SS I O I l re l I I re I I l e I I S W I e a e O and rescurces at hilps:vancouver cahoma-property-developmenticedifisd-professional- . S5
NOTE: The CP should indicate documents submitled for each stage in the applicable column ar rnark N/A (not

applicabla).

the Building Permit Application Submission List T e e

CP | COV| CP |COoV CP | Cov

1 Building Permil Application Form ¥
{including contractor's businass licence number)
2 Addressing drawings (site plan, all foor and roof plans, and | Y*
. elaualion:?
Y D n R r t 3 Authorized Staged Consitruction Form and Drawing List Y k) ¥
e S I g e p O 4 Project Direclory ¥
5 Land Title Charge Summary and Land Title Search hd
[ Building Permit Diala Sheel ¥
T Building By-law Compliance Raport hd
& Devalopment Permil Confirmation/Change Letter ¥ Y Y
E] Owner's Undertaking Letter {Schedule E-1)/Owner's and Y
[ J a W a a r O I I l e O W a r e O O Tenant's Undertaking Letter (Schedule E-2)Strata Lelier
10 | Schedule CP-1 (Confirmation of Commitment by Ownerand | Y
11 | Tl Davelopmant Review Confirmation Letter (for first Tls in ¥
new buildings]
12 | Scheduls A ¥
13 | Architectural Scheduls B Y

* |nstructions: https://tinyurl.com/COV-ECDR [ SmerSasEs v

Structural Concept Review Checklist

16 | Mechanical & Plumbing Scheduls B Y
17 | Confirmation of sprinkler permit application b Y
18 | Electrical Schadule B ¥
- " - 19 | Geotechnical Schedule B 0
« Manual Calculations (if a licable | Comates W e -
21 | Confirmation of Home Warrantly Insurance or Examption ki
22 | Adjacent Owner Motification (snow drifting) Y
23 | Adjacent Owner Acknowledgement {encroachment) Y
24 | Energy Compliance Docurmnents [checklist and suppaortin Y
jocumants
[l " 25 | Green Building Policy for Reronings Checklist & compliance Y
Su orting Report (Optional S e
26 | BC Hydro Clearance Form
27 | Electrical Plan Examiner's Transmittal Form Y
28 | Kilchen Ventilation Details Checklist {Farm K2), Scheduls B Y
& drawings
29 | Geotechnical Report ¥
ot - - - - 30 | Sealed Topographical site sunvey Y
ee Section 6 of the Guidelines for more information. 31| Bulding Bylaw Complance drawings v
32 | Architectural drawings & ArchitecturalBuilding Envelope Y
Delail Books
33 | Landscape drawings (as issued by Cily of Vancouver for Y
Devalopment Permit)
34 | Structural drawings Y
35 Machamcal & F'1umbrg drawings Y

https://vancouver. ca/flles/cov/CP building-permit- subm|55|on'llst pdf



https://vancouver.ca/files/cov/CP-building-permit-submission-list.pdf
https://vancouver.ca/files/cov/embodied-carbon-design-report.xlsx​
https://tinyurl.com/COV-ECDR
https://vancouver.ca/files/cov/embodied-carbon-guidelines.pdf
https://vancouver.ca/files/cov/CP-building-permit-submission-list.pdf

Embodied Carbon Design Report

- CITY OF Part 3 Buildings
VANCOUVER

Instructions Updated: 2023-12-01

Applicability

]
m This Embodied Carbon Design Report (Design Report) is the reporting template designed to be used for
demonstrating compliance with the embodied carbon requirements specified in Section 10.4 of the VBBL.
m These VBBL requirements apply to all new Part 3 buildings.

m These requirements do not apply to alterations to existing buildings, unless alterations are so significant
that they are generally treated as the construction of a new building. Applicants should consult with building
officials to confirm the applicability in these cases.

m For guidance on applicability and embodied carbon emissions modelling refer to the corresponding
version of Vancouver Embodied Carbon Guidelines (Guidelines).

- -
= General Instructions
a n a r Ize I m For additional submission requirements see Section 6.2 of the Guidelines.

m Projects with multiple buildings shall follow the guidance provided in Sections 2.4 (a) of the Guidelines to
decide whether they should submit one Design Report per building or combine reporting in one report.

m This report shall be submitted in both Excel and PDF formats.

m Complete all fields that apply, using information that represents the current stage of design (For the City
of Vancouver, submissions are required at Rezoning Permit and Building Permit).

m For fields that do not apply or for which there is no information available (e.g. at Rezoning Permit), leave
them blank or enter "N/A".

Y P ro e Ct & B u I | d I n | n fo r m a t I O n m The row heights can be changed if more space is needed in any cell.
J m For questions relating to this design report please email green.buildings@vancouver.ca

Cell Legends

Legend

e Structural Design Information

Required Field with Dropdown Options -
Optional Field
Optional Field with Dropdown Options -

 Embodied Carbon Modelling Information

The user is encouraged to fill in the tabs in the following order, as answers to some questions will impact

* Reduction Strategies

Tabs Requirement Description

Tabs Overview

(The current tab) Provides an overview of this
design report

 Results & compliance Assessment

Information on the embodied carbon model,

1. Instructions Informative

3 e i e Hege including the tool used and the scope
Embodied carbon emissions results and

4. Results & Compliance Required compliance assessment with Vancouver Building
By-law

§. Carbon Storage Optional Biogenic carbon and concrete carbonation

reporting
File names and submission requirements of raw

6. Raw Data Required data from different embodied carbon assessment
software tools

Definition of terms and description of the

7 PETTE [TEEE structural systems in "Project Info” tab

https://vancouver.ca/files/cov/embodied-carbon-design-report.xlsx



https://vancouver.ca/files/cov/embodied-carbon-design-report.xlsx

Design Report

Results & Compliance Tab

Embodied Carbon Design Report

V;&%UVER Part 3 Buildings
Version 1.0
Results & Compliance Updated: 2023-10-20

Instructions
m Use the form below to report the embodied carbon emissions and assess compliance with the embodied
carbon requirements of Wancouver Building By-law.
» "Required Elements" should only include substructure and shell {i.e. structure and enclosure).
m "Optional Elements” shall include the other elements, indicated to be included in the "Building
Elements" section of "EC Modelling Info” tab.
m Biogenic carbon and concrete carbonation shall not be included in this tab. They may be reported
separately in "Carbon Storage” tab.

Compliance Path and Requirements

The embodied carbon of the proposed design should be 20% below the benchmark

for Part 3 buildings that are up to 6 storeys and can be built with wood structure and
10% for all other Part 3 buildings. The benchmark is set based on the compliance path.

Compliance Path Baseline Path

Gross Floor Area without Parkade (m2) 50,000
Projected Date of First Building Permit Application 2025/01/01
Storeys Above Grade 5

According to VBBL, is the building 1-6 stareys in height and can the primary building)
structure be wood or mass timber construction?| " =

Is the project planning to achieve any of the "Responsible Material Sourcing” criteria?] Yes

Specify and describe the Responsible Material Sourcing criterion or criteria the project is meeting.
Additional details may be provided in a supporting report, as described in Section 6.2 (d) of the Guidelines.

Compliance Assessment

Embodied Carbon Limit

Proposed Benchmark Limit
Total Embodied Carbon Emissions 42,300,000 55,400,000 44,320,000
(kg COe)
Embodied Carbon Intensity 246.00 1,108.00 886.40
(without Parkade)
(kg COe/m?)

Embodied Carbon Reduction from the Benchmark (%)

The proposed design meets the
embodied carbon limit

4

Minimum Reduction Required 20%
Reduction Achieved 24%

4

4

Required Scope Reduction

o,
(Substructure & Shell) e

Results

Proposed Design

(Reporting) (Compliance) (Reporting)
Required+Cptional A Required+Optional A
Elements (Partial) Elements (All)

Total Embodied Carbon Emissions (kg COze)

|

Required Elements

Product (A1-A3] 20,000,000 30,000,000 40,000,000

Transport - Construction Process (Atl}‘ 5,000,000 6,000,000 7,000,000
Construction - Construction Process (A5) 1,200,000 1,800,000 2,400,000
Use (B1-B5) 2,000,000 3,000,000 4,000,000

End-of-Life (C1-C4) 1,000,000 1,500,000 2,000,000

Total (A-C) 29,200,000 42,300,000 55,400,000

Beyond the Building Life (D1—D¢}‘

Embodied Carbon Intensity (without Parkade) (kg CO,e/m?)

Modules A-C 584 846 1,108
Modules D

Embodied Carbon Intensity (with Parkade) (kg CO,e/m?)

Modules A-C 531 769 1,007
Modules D

Design for Disassembly and Adaptability (DfD) Credit (kg COze)

Report default values from the software tool for modules C1-C4 of elements designed with DfD strategies.
End-of-Life (C1-C4) h
Elements Designed with DfD Strategies

Contribution of DD Credit to| 0%
the Total Reduction Achieved

Baseline

(Reporting) (Reporting)
Required+Optional |Required+Optional
Elements (Partial) |Elements (All)

(Compliance)

Required Elements

Total Embodied Carbon Emissions (kg COse)

Product Stage (A1-A3) 30,000,000 40,000,000 50,000,000

Transport - Construction Process (A4) 6,000,000 7,000,000 8,000,000
Construction - Construction Process (A5) 1,800,000 2,400,000 3,000,000
Use Stage (B1-B5) 3,000,000 4,000,000 5,000,000

End-of-Life Stage (C1-C4) 1,500,000 2,000,000 2,500,000

Total (A-C) 42,300,000 55,400,000 68,500,000

Beyond the Building Life (D1-D4)

Embodied Carbon Intensity (without Parkade) (kg COze/m?)

Modules A-C 246 1,108 1,370
Modules D
Embodied Carbon Intensity (with Parkade) (kg CO,e/m?)
Modules A-C 769 1,007 1,245
Modules D




Raw

One Click LCA

v

v

Athena

v

Tally (tallyLCA)

|

EC3 or tallyCAT

Instructions
* Results Export Sheets

o Required: Building Elements Report (Raw)

= Select Reports and under the Raw column, click on Building Element Report

E—

ET IO I 0 %

spreadsheet.

I‘ EC3 = O 5 rmoowrs morssonsvsm

‘TALLYCAT: RAC_BASIC_SAMPLE_PROJECT
(%1, uploaded 2023.0521)

Baiaae OWa OGS

achievante Reaizea
EC Building Intensity 302 kgcoze s m2 732 kgeoze 1 m2
cCouldngTeal | COWNLOAD REPORTS x 5
. . Formatiad Raw
@ifcic - BB Transpon T3 Constructon
> nave [ Recommendeduaterias hesore_ JEIN
3 cellogs s woue e wous ]
» e b owsinpon ]
» oors [+
> oo )
> Roofs - [+
5 stuctural Columes o
> Stucturst Foundations o
> Walls (-]

o Optional: Building Elements Report (Formatted)

= Select Reports and under the Formatted column, click on Building Element

Report spreadsheet.

Conservative
855 kgcoze (m2
Conservative
424k nycone

ﬁ\ One Click LCA Results Export Instructions - CoV EC...

« O 5min @ 10views 5
EXCIN -]

~ Design phase: 2 designs

@HELP - 3 Anthony

Mhs ) bameh tt N /2wt | s |
A 123 Example St

> Generalinformation

e e e ==

Data from the Software Tool

Po & &

SOuA-
- FEETS
aterials Report o

V- Baseline - .

‘ s0ua S
lled LCA Measure Table By Life Cycle Stages

consmucTion pRocEss.
(ha 8 A5) 03

ﬁ\ Tally Results Export Instructions -

a g £ LS. =
- @ 3min  © 3views i Omcnin

1 "

ﬁ\ EC3 & tallyCAT Results Export Instructions - CoV EC... o

; ®3min ® 2 views

TALLYCAT: RAC_BASIC SAMPLE PROJECT

BUILDING NAME / ADDRESS / IMAGE

5, Vancouver

» NOTES & LINKS

BUILDING CLASSIFICATION

Coautam

= 15 Complete

https://tinyurl.com/COV-ECDR



https://tinyurl.com/COV-ECDR

Additional Notes

* The number and types of supporting documents vary depending on
the modelling assumptions and tool used.

« Send any questions on embodied carbon requirements to

e Zahra Teshnizi (zahra.teshnizi@vancouver.ca), Senior Planner, Embodied Carbon;
or

 Green Building team (green.buildings@vancouver.ca).



mailto:zahra.teshnizi@vancouver.ca
mailto:green.buildings@vancouver.ca
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