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Two different softwares are used to compare results of the same decisions. Both exceed the 2025 
City of Vancouver requirement of 10% reduction in embodied carbon from the baseline. 

An overall saving of 14-22% in whole building Global Warming Potential (GWP) was achieved by 
improving concrete and insulation selection, reducing the parkade and optimizing the structure.Team

Owner:  
Vancouver Affordable Housing Agency

Operator:  
Community Land Trust Foundation of BC

Developer:  
New Commons Development

Architects:  
ZGF Architects Inc.

Introduction
Through this case study, ZGF demonstrates how to meet the 2025 Vancouver 
Building By-law (VBBL) Embodied Carbon Requirements on a live project, 
with no projected additional cost to the client, following the City of Vancouver 
Embodied Carbon Guidelines.

Life Cycle Assessments (LCAs) are iterative, and this case study is a snapshot of ZGF’s process 
currently (2023). There is no standard procedure for LCAs presently, but this study aims to 
refine the process of carbon accounting and guide future practitioners in Vancouver. See 
Assumptions and Methodology for further detail.
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VBBL Embodied Carbon Requirements
Following the approval of Vancouver’s Climate Emergency Action Plan in 2020, the 
Vancouver Building By-law (VBBL) now requires designers to record, and from 2025 
reduce, the embodied carbon of new Part 3 buildings. This Case Study investigates a 
project aiming to meet the 2025 requirement of 10% reduction from the baseline.

Baseline Design
Following the  City of Vancouver Embodied Carbon 
Guidelines (CoV Guidelines), the baseline should have 
typical construction assemblies and structure.

Baseline material GWP/unit should be from:
• Local, industry-wide, Environmental Product 

Declarations (EPDs)

If not
• Use a specified product in the CoV Guidelines

If not
• Use default data in calculation software

Or
• Use the baseline GWP/unit value in the Carbon 

Leadership Forum’s Material Baselines Report

20
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25
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23

Proposed max. = 
No more than 
2x Baseline

Proposed max. = 
10% Reduction 
from Baseline

Proposed max. = 
40% Reduction 
from Baseline

EMBODIED CARBON BASELINE
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Proposed Design

Proposed material GWP/unit should be from:
• EPDs in the Project Specification (or Outline 

Specification)

• Values given by consultants (e.g. for this 
project, Structural provided the GWP/m3 values 
for different concrete mixes)

If not
• Use the baseline value
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Project Overview
1210 Seymour Street is in the centre of downtown Vancouver, BC and will provide 112 
efficient, affordable rental homes in a mix of studio, one bedroom and family units.

Design Architect  
ZGF Architects Inc.

Structural System  
Concrete with steel cladding

Gross Floor Area  
8,800m2 / 94,711 ft² 
including 1 level of parkade 

Building Height  
9 storey / 31m / 103’

Building Life  
60 years

Life Cycle Analysis 
Boundaries

• Cradle to grave

• Includes interiors 
(partitions, finishes, 
ceilings and flooring)

• Excludes biogenic carbon 

• Excludes Lifestage D 
(Beyond Life)

1210 Seymour Street
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Life Cycle Analysis Results
We implemented four changes with no projected additional cost. In order of the most effective:

1. Reducing parking levels 

2. Structural optimization (slab thicknesses reduced through aligning structural columns to avoid transfer slabs)

3. Low GWP concrete (mix designs provided by structural engineer)

4. Low GWP insulation (XPS and Mineral Wool insulation specified to low GWP versions)

Introduction

VBBL Embodied Carbon 
Requirements

Project Overview

Life Cycle Analysis Results

Recommendations for  
Material Selection

Recommendations for  
Volume Reduction

Assumptions and Methodology

Further Savings

Appendices

LCA Software Comparison of GWP (kgCO2e)
The City of Vancouver Guidelines understand that different software cannot be compared, which is why percentage reduction 
from the baseline is used, not the total GWP. Cormick compares different LCA software and finds OneClick produces less than 
half the total GWP of Tally with the same model (Comick, 2021). The GWP intensity is included in the Compliance Reports (see 
Oneclick GWP Intensity and Tally GWP Intensity). However, it is not used in the main body of this Case Study, as it is misleading 
when savings come from a reduction in floor area. 

Insulation

Concrete

All Other Materials

The most significant 
reasons for the 
differences between 
Tally and OneClick, 
are due to how they 
process quantities from 
Revit, how they create 
default values and the 
assumptions made in the 
Tally post-processing (see 
Compliance Reports in the 
Appendices).
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Example of concrete contents 
& GWP from BC Concrete

Recommendations for Material Selection

The graphs show the contents of concrete 
and their impact on the GWP. Cement is 
only 10% of the mass, but 90% of the GWP. 

There are several ways to reduce the 
embodied carbon impact of concrete, 
including:

• Changing from Portland Cement (GU) to 
Portland Limestone Cement (GUL)

• Increasing the Supplementary 
Cementitious Material (SCM).  
Examples of SCM are: fly ash, slag 
cement or silica fume blended cement.

The table to the left highlights how GU and 
SCM affect the GWP/unit. The Seymour 
structural engineer provided the GWP/unit 
for this project.

Concrete Insulation
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Graph indicating GWP contribution of each concrete ingredient per m3 column. Source: ZGF Concrete calculator based on Tally database.
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Graph indicating relative mass and corresponding CO2 contribution of each of the 
concrete ingredients for a typical concrete mix. Source: Lafarge Canada.
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The GWP from insulation was reduced by selecting CSA approved Canadian sourced materials with a low GWP. 
The products are listed below with links to their EPDs. Other low GWP insulation products are available.

Baseline:

• NAIMA’s Industry-average Mineral Wool

• DuPont’s ST-100 XPS

Proposed:

• Rockwool Stone Wall Insulation

• SOPREMA SOPRA-XPS
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P1 P1
P2

Recommendations for Volume Reduction

Parkade
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Structure Optimization

The following strategies were used to reduce the parkade 
from two levels to one level:

• Replaced one loading space with two smaller stalls  
(which required city approval)

• Relocated the mechanical to the roof and above the 
parkade ramp

• Reduced the size of all the utility rooms

• Optimized car and bike stall layouts

• Relocation of spaces allowed fire travel safety  
distances to work without an extra level

Percentage GWP Savings of Different Choices (compared to Baseline building) 

The above graph shows that reducing parkade levels is one of the most significant changes you can make.
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Recommendations for Volume Reduction

The suspended floor slabs have the most GWP out of all concrete 
elements, over 50% of the total (see graph below). 

The table to the bottom right ‘Slab Reductions’ highlights the reduction 
in slab thickness through refining the unit plan layout and subsequent 
structural design.

This results in a reduction of 124,000kgCO2, 27% of the baseline suspended 
floor slabs and 2.5% of the overall baseline building calculated through 
Tally (3% when calculated through OneClick).

These estimates are conservative as they only include lifestages A1-A3 
for concrete only, and the rebar was kept the same pre and post volume 
reduction.
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The below diagram shows the different LCA softwares available and which lifestages they 
cover. We decided to use both Tally and OneClick to ensure the simple changes we made are 
enough to meet the 2025 VBBL (Vancouver Building By-law) requirements in two of the most 
common softwares today.

As seen on the Life Cycle Analysis Results page, the two softwares produce different results. The most significant 
reasons are:

As per City of Vancouver Embodied Carbon Guidelines v.02, biogenic carbon is excluded, Life-Cycle D (Beyond Life) is excluded and 
interiors (partitions, finishes, ceilings and flooring) are included in this Case Study.

For detailed explanations of 
method and assumptions, 
see the Compliance 
Reports in the Appendices.

• how quantities are processed from Revit

• how default values are created

• Tally post-processing assumptions (see Appendix B.1 for a detailed explanation)
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Tally Plugin
Assign Materials in Revit

Tally Outputs
Data Spreadsheet 

Baseline Results Proposed Results

Manual 
Processing

Calculation 1
Material GWP/Lifestage

Material GWP
Division GWP

Material GWP
Lifestage

Division GWP
Lifestage

Calculation 2
Material GWP per Declared Unit per Lifestage

Material GWP
Lifestage

Material GWP per 
Declared Unit per 

Lifestage

Quantity of 
Declared Unit

(Area, mass, volume etc.)

Subsitute
GWP per declared unit per lifestage from:

Regional Baselines Project Outline Specifications

Assumptions and Methodology

Tally works by assigning its own values 
and assumptions to Revit elements then 
outputting the data in a spreadsheet. 
The City of Vancouver Embodied Carbon Guidelines 
process of developing baseline and proposed 
designs, means that teams will have to post-process 
if they use Tally. The steps are broken down in the 
diagram to the right.

General Tally OneClick
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For detailed explanations of 
method and assumptions, 
see the Compliance 
Reports in the Appendices.
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Assumptions and Methodology

OneClick

OneClick is an LCA software that 
consists of a Revit plugin and a cloud 
based analysis tool. 
The plugin is used for assigning materials to 
Revit elements. It is then uploaded to the cloud 
to refine these materials and produce the graphs 
to analyze the data.

The manual processing highlighted right, is 
specific to this project and optional for future 
teams using OneClick. See Summary of Manual 
Changes for explanation of why and how we did 
these.

General Tally OneClick
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OneClick Plugin
Assign Materials in Revit

Uploud to Cloud
Filter, group and assign materials in import process

Baseline Results Proposed Results

Manual 
Processing

Private Classifications (optional)

Create a private classification to sort by a custom format
(we chose to sort by Concrete/Insulation/All other materials)

Private Dataset

Create a private dataset to add custom GWP values 
(given to us by our Structural Engineers)

For detailed explanations of 
method and assumptions, 
see the Compliance 
Reports in the Appendices.
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Areas for Further Savings
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1. Select a low GWP steel reinforcement
Steel rebar accounts for 4% of the mass of the 
Concrete division, but 25% of the GWP (see right). 
Where possible, specify rebar that is produced 
through electric arc furnaces, rather than blast 
furnaces.

2. Select a low GWP metals
The Metal division is primarily made of Steel 
Stud Framing (61%) and Stainless Steel cladding 
(28%). This division has the second largest 
proportion of GWP (shown in the lower right 
chart), therefore specififying low GWP products 
could have a significant impact.

3. Select low GWP Openings & Glazing
This division includes glass, frames/mullions, 
doors and door hardware.

Note: Interior materials are included, as per CoV 
Embodied Carbon Guidelines v.02. However, 
they are mixed in with other materials. In future, 
separating enclosure, structural and interior 
systems is recommended, to understand their 
impact on percentage savings, but also to make 
it easier to align with certifications that exclude 
interiors in their LCA scope. Excluding interiors 
would automatically increase the percentage 
savings from baseline to proposed.
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Concrete

In future, the following areas would be targeted for further GWP savings:
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VANCOUVER, BC
355 Burrard Street
Suite 350
Vancouver, BC V6C 2G8
T 604.558.8390

PORTLAND
1223 SW Washington Street 
Suite 200 
Portland, OR 97205 
T 503.224.3860 

SEATTLE
925 Fourth Avenue 
Suite 2400 
Seattle, WA 98104 
T 206.623.9414

LOS ANGELES
515 South Flower Street 
Suite 3700 
Los Angeles, CA 90071 
T 213.617.1901

WASHINGTON, DC
600 14th Street NW 
Suite 800 
Washington, D.C. 20005 
T 202.380.3120

NEW YORK
39 W 19th St 12th Floor
New York, NY 10011 
T 212.624.4754

DENVER
1800 Wazee Street  
Suite 300 
Denver, CO 80202

www.zgf.com



Appendices
Appendix A: LCA Compliance Report - One Click

Appendix B: LCA Compliance Report - Tally

Appendix C: Abridged Environmental Product Declarations



ALCA Compliance Report  
One Click
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Whole Building Life Cycle Analysis with OneClick 

VAHA Seymour 
Compliance Report 2023-06-26 
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BLCA Compliance Report  
Tally
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https://concretebc.ca/wp-content/uploads/2022/10/810.CRMCA_EPD_BC.pdf
https://www.crsi.org/wp-content/uploads/CRSI_Industry-Wide_EPD_Sep2022.pdf
https://www.mutualmaterials.com/wp-content/uploads/2021/07/EPD_MUTUAL_MATERIALS_KENT_HS1-STD_20210712.pdf
https://buildingtransparency.org/ec3/epds/ec3b80r0
https://www.jm.com/content/dam/jm/global/en/building-insulation/Files/BI%20Toolbox/Mineral-Wool-Environmental-Product-Declaration.pdf
https://www.equitone.com/-/dam/epd-equitone-natura/pd34525/original/en_epd_equitone_natura_textura_2019_2024.pdf?v=575814055
https://info.nsf.org/Certified/Sustain/ProdCert/EPD10270.pdf
https://doi.org/10.32920/ryerson.14664510.v1
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https://www.mutualmaterials.com/wp-content/uploads/2021/07/EPD_MUTUAL_MATERIALS_KENT_HS1-STD_20210712.pdf
https://www.soprema.ca/en/transparency-sopra-xps-epd
https://www.rockwool.com/siteassets/o2-rockwool/documentation/epd/rockwool-stone-wool-environmental-product-declaration-epd.pdf
https://www.rockwool.com/siteassets/o2-rockwool/documentation/epd/rockwool-stone-wool-environmental-product-declaration-epd.pdf
https://www.equitone.com/-/dam/epd-equitone-natura/pd34525/original/en_epd_equitone_natura_textura_2019_2024.pdf?v=575814055
https://info.nsf.org/Certified/Sustain/ProdCert/EPD10270.pdf
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CAbridged Environmental  
Product Declarations (EPDs)

Concrete - BC

Steel, Rebar - CRSI

CMU - Mutual Materials

Cladding, Fibre Cemet - Equitone

Gypsum Plasterboard - Gypsum Assosication

Insulation, Mineral Wool - NAIMA

Insulation, Mineral Wool - Rockwool Stone Wool

Insulation, XPS - Du Pont Stryrofoam Brand ST-100

Insulation, XPS - Soprema SOPRA-XPS
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Abridged version of EPD. Full document online: 
https://concretebc.ca/wp-content/uploads/2022/10/810.CRMCA_EPD_BC.pdf

https://concretebc.ca/wp-content/uploads/2022/10/810.CRMCA_EPD_BC.pdf
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ENVIRONMENTAL PRODUCT DECLARATION
According to ISO 14025 and ISO 21930:2017

STEEL REINFORCEMENT BAR
CONCRETE REINFORCING STEEL INSTITUTE

About the Concrete Reinforcing Steel Institute
Founded in 1924, the Concrete Reinforcing Steel Institute 
(CRSI) is a technical institute and Standards Developing 
Organization (SDO) that stands as the authoritative 
resource for information related to steel reinforced 
concrete construction. CRSI offers many industry-trusted 
technical publications, standards documents, design aids, 
reference materials, and educational opportunities.

Membership Facts
Approximately 8 million tons of reinforcing steel (rebar) is 
manufactured per year using scrap steel in efficient manufacturing 
operations. It is estimated that the industry impacts over 75,000 people 
in steel transportation and placement.

CRSI members include manufacturers, fabricators, material suppliers, 
and placers of steel reinforcing bars and related products as well as 
professionals who are involved in the research, design, and 
construction of steel reinforced concrete. CRSI members employ 
approximately 15,000 people in steel production and rebar fabrication 
at over 450 locations in 47 states throughout North America.

Issue Date: September 20, 2022

Valid Until: September 19, 2027

Declaration Number: EPD 362

https://www.crsi.org/sustainability/environmental-product-declaration/
https://www.crsi.org/sustainability/environmental-product-declaration/


ENVIRONMENTAL PRODUCT DECLARATION
According to ISO 14025 and ISO 21930:2017 FABRICATED STEEL REINFORCEMENT

3 Declaration Number: ASTM-EPD362

EPD SUMMARY

This document is a Type III environmental product declaration by Concrete Reinforcing Steel Institute (CRSI) that is 
certified by ASTM International (ASTM) as conforming to the requirements of ISO 14025. ASTM has assessed that the Life 
Cycle Assessment (LCA) information fulfills the requirements of ISO 14040 and ISO 14044 in accordance with the 
instructions listed in the referenced product category rules. The intent of this document is to further the development of 
environmentally compatible and sustainable construction methods by providing comprehensive environmental 
information related to potential impacts in accordance with international standards.

No comparisons or benchmarking is included in this EPD. Environmental declarations from different programs based upon 
differing PCRs may not be comparable. Comparison of the environmental performance of construction works and 

level. In general, EPDs may not be used for comparability purposes when not considered in a construction works context. 
Given this PCR ensures products meet the same functional requirements, comparability is permissible provided the 
information given for such comparison is transparent and the limitations of comparability explained. When comparing 
EPDs created using this PCR, variations and deviations are possible. Example of variations: Different LCA software and 
background LCI datasets may lead to different results for upstream or downstream of the life cycle stages declared.

Table 1. A1-A3 GWP results for 1 metric ton of fabricated steel reinforcement (rebar)

Indicator Unit A1 A2 A3 A1-A3
Global Warming Potential kg CO2 eq. 7.78E+02 4.90E+01 2.70E+01 8.54E+02

Table 2. A1-A3 LCIA results for 1 metric ton of fabricated steel reinforcement bar (rebar)

Indicator Unit A1 A2 A3 A1-A3

Ozone Depletion Potential kg CFC 11 eq. 8.30E-10 8.38E-15 2.57E-10 1.09E-09
Acidification Potential kg SO2 eq. 1.58E+00 5.27E-01 6.10E-02 2.17E+00
Eutrophication Potential kg N eq. 7.87E-02 3.21E-02 6.11E-03 1.17E-01
Smog Formation Potential kg O3 eq. 3.47E+01 1.30E+01 1.48E+00 4.91E+01
Abiotic Depletion Potential (Fossil) MJ, surplus 7.61E+02 9.18E+01 1.63E+02 1.02E+03

SCOPE AND BOUNDARIES OF THE LIFE CYCLE ASSESSMENT

The Life Cycle Assessment (LCA) was performed according to ISO 14040 (ISO, 2020a) and ISO 14044 (ISO, 2020b) following 
the requirements of the ASTM EPD Program Instructions and the referenced PCR.

System Boundary: Cradle-to-gate

Allocation Method: Mass allocation (multi-output allocation approach)

Declared Unit: 1 metric ton (1,000 kg) of fabricated steel reinforcement (rebar)



Abridged version of EPD. Full document online: 
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MUTUAL MATERIALS

ENVIRONMENTAL PRODUCT DECLARATION

CMU: HS1 STD • Kent Plant

This Environmental Product Declaration (EPD) reports the

impacts for 1 m  of concrete formed into manufactured concrete

and masonry products meeting the following specifications:

ASTM C90, Concrete Masonry Unit, Load-Bearing

3

PRODUCT DESCRIPTION

HS1 STD:

A CMU with medium weight aggregate and integral water

repellent and color.  Configurations for architectural masonry

with structural and veneer applications.  Typically used in

constructing public and private buildings as well as residential

applications. Minimum compressive strength:  3000 PSI.

Dimensional properties as defined in ASTM C90.

Global Warming Potential (kg CO -eq) 284

Acidification Potential (kg SO -eq) 1.28

Eutrophication Potential (kg N-eq) 0.28

Smog Creation Potential (kg O -eq) 26.3

Ozone Depletion Potential (kg CFC-11-eq) 1.28E-5

Material Composition: Aggregate (natural), Pumice, Portland

cement, Batch water, Admixture (plasticizing)

Additional detail and impacts are reported on page five of this EPD

ENVIRONMENTAL IMPACTS

Declared Product: 

CMU: HS1 STD • Kent Plant 

Density Factor: 7 kg / m  

Compressive strength: 21 MPa 

Declared Unit: 1 m  of concrete formed into

manufactured concrete masonry product (CMU)

3
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PROGRAM OPERATOR

ASTM International

100 Barr Harbor Drive

West Conshohocken, PA 19428

DATE OF ISSUE

07/03/2021 (valid for 5 years until 07/03/2026)

MUTUAL MATERIALSMUTUAL MATERIALS

605 119th Ave NE
Bellevue, WA 98005
(888) 688-8250

KENTKENT

7414 S 206TH ST
KENT, WA 98032

https://www.mutualmaterials.com/wp-content/uploads/2021/07/EPD_MUTUAL_MATERIALS_KENT_HS1-STD_20210712.pdf


MUTUAL MATERIALS

ENVIRONMENTAL PRODUCT DECLARATION

CMU: HS1 STD • Kent Plant

DECLARATION OF ENVIRONMENTAL INDICATORS DERIVED FROM LCA

Impact Assessment Unit A1 A2 A3 Total

Global warming potential (GWP) kg CO -eq 2.2E+02 3.43E+01 3.02E+01 2.84E+02

Depletion potential of the stratospheric ozone layer (ODP) kg CFC-11-eq 1.12E-05 1.43E-09 1.62E-06 1.28E-05

Eutrophication potential (EP) kg N-eq 1.12E-01 2.52E-02 1.44E-01 2.81E-01

Acidification potential of soil and water sources (AP) kg SO -eq 7.32E-01 4.24E-01 1.2E-01 1.28E+00

Formation potential of tropospheric ozone (POCP) kg O -eq 1.43E+01 1.08E+01 1.21E+00 2.63E+01

Resource Use

Abiotic depletion potential for non-fossil mineral resources (ADPelements)* kg Sb-eq 9.47E-07 - 3.15E-06 4.1E-06

Abiotic depletion potential for fossil resources (ADPfossil) MJ 7.43E+01 4.85E+02 4.2E+02 9.79E+02

Renewable primary energy resources as energy (fuel), (RPRE)* MJ 1.21E+02 0E+00 2.93E+02 4.14E+02

Renewable primary resources as material, (RPRM)* MJ 0E+00 - 0E+00 0E+00

Non-renewable primary resources as energy (fuel), (NRPRE)* MJ 1.23E+03 4.85E+02 4.68E+02 2.18E+03

Non-renewable primary resources as material (NRPRM)* MJ 1.28E+00 - 0E+00 1.28E+00

Consumption of fresh water m 3.03E+00 - 2.23E-01 3.25E+00

Secondary Material, Fuel and Recovered Energy

Secondary Materials, (SM)* kg - - 0E+00 0E+00

Renewable secondary fuels, (RSF)* MJ - - 0E+00 0E+00

Non-renewable secondary fuels (NRSF)* MJ - - 0E+00 0E+00

Recovered energy, (RE)* MJ - - 0E+00 0E+00

Waste & Output Flows

Hazardous waste disposed* kg 2.93E-02 - 0E+00 2.93E-02

Non-hazardous waste disposed* kg 5.17E-02 - 1.17E+00 1.22E+00

High-level radioactive waste* m 2.39E-04 - 2.46E-08 2.39E-04

Intermediate and low-level radioactive waste* m 3.67E-08 - 2.35E-07 2.71E-07

Components for reuse* kg - - 0E+00 0E+00

Materials for recycling* kg - - 4.54E-01 4.54E-01

Materials for energy recovery* kg - - 0E+00 0E+00

Recovered energy exported from the product system* MJ - - 0E+00 0E+00

Additional Inventory Parameters for Transparency

Emissions from calcination and uptake from carbonation* kg CO -eq 0E+00 0E+00 0E+00 0E+00

* Emerging LCA impact categories and inventory items are still under development and can have high levels of uncertainty that preclude international acceptance pending further development. Use

caution when interpreting data in these categories. 

- Not all LCA datasets for upstream materials include these impact categories and thus results may be incomplete. Use caution when interpreting data in these categories 

No substances required to be reported as hazardous are associated with the production of this product. 

REFERENCES

ISO 14025: 2006 – Environmental labels and declarations – Type III environmental declarations – Principles and procedures

ISO 14040: 2006 – Environmental management – Life cycle assessment – Principles and framework

ISO 14044: 2006/Amd 2:2020 – Environmental management – Life cycle assessment – Requirements and guidelines

ISO 21930:2017 Sustainability in buildings and civil engineering works — Core rules for environmental product declarations of construction products and services

Part A: Life Cycle Assessment Calculation Rules and Report Requirements UL Environment (December 2018, version 3.2)

Part B: Concrete Masonry and Segmental Concrete Paving Product EPD Requirements UL Environment (November 2020, v1.0)
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