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Mantle Developments

We build climate leaders
We are climate consultants

What sets us apart:

* Leaders in embodied carbon and LCA,;

* Pragmatic and policy-driven;

*  Focus on helping our clients achieve great
climate AND business outcomes.

Our team consists of mission- and data-driven
engineers, architects, and business/
technology professionals.

«  We value transparency, high-quality
communications, and your time.
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Ryan Zizzo, CEO & Founder PEng, MASc, LEED AP ND

* Recognized leader in green buildings and climate with 15+ years
experience across Canada and Europe

«  Supported the development of the City of Toronto’s Toronto Green
Standard version 4 update, North America’s first policy to cap
embodied carbon on certain types of new construction

*  Supported the development of the Government of Canada’s low-
carbon concrete policy (Standard on Embodied Carbon in
Construction)

« Canada Green Building Council (CAGBC): Embodied Carbon
Technical Advisory Group Member, and previous member (4-year
term) on Zero Carbon Steering Committee

* Advisory Board Member of the Carbon Leadership Forum (CLF)
and founder of the CLF Toronto Hub
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Greening Government Strategy

Launched in 2017 and updated in 2024. oo comamarant .
Provides a roadmap for the el it aen: search Conadaca Q|
Government of Canada to achieve net
Zero emissions by 2050. Canada.ca » Working for the government » Innovation in the public service » Greening government

e Applies to all Government of Greening Government Strategy: A Government of Canada Directive
Canada Opel'atlonS, Owned and From: Treasury Board of Canada Secretariat
leased property, fleets,. On this page
procurement, and services. « Overview
. - * Objective
e Applies to all crown corporations . Commitments
(Canada Post, VIA Rail, CBC, Bank  fealproperty
o Mobility and fleets
Of Canada’ LCBO, etc) o Climate-resilient services and activities

o Procurement of goods and services and materiel management
o Policy and engagement
o Oversight and performance management

s Benefits
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Real Property

» Low-carbon new construction and major retrofits

» Climate-resilient new construction and major retrofits
» Low-carbon operations

» Buy clean: low-carbon construction

» Leased facilities

» Water

» Waste

» Biodiversity and nature-based climate solutions
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Real Property

Low-carbon new construction and major retrofits

¥ Low-carbon new construction and major retrofits

Departments will ensure that all new buildings and major building retrofits prioritize low

Definition : . — : ,
notes: carbon and climate resilience] Investment decisions will be based on total cost of ownership:
“Starting in * all new federal buildings (including build-to-lease and public-private partnerships) will
2025, these have net-zero emissions ' 2 unless a GHG life cycle cost analysis indicates net-zero-
bUI/dIngS will Ai'ssions-ready construction 12
have at least * all major building retrofits, including significant energy performance contracts, require a
0
30% /es's GHG reduction life cycle cost analysis to determine the optimal GHG savings (the life cycle
embOdI?d cost approach will use a period of 40 years and a carbon shadow price 1L of $300 per
carbon in . :
maior tonne and be maintained at all project stages)
J . ¢ the Treasury Board of Canada Secretariat will require the submission of a life cycle cost
construction o _ ] ) )
materials. analysis, including the shadow price of carbon, for major real property funding proposals

that do not achieve net-zero emissions
* all new buildings and major retrofits incorporating parking facilities for federal fleet
vehicles must include provisions for electric vehicle (EV) readiness ' 12
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Real Property

Climate-resilient new construction and major retrofits

¥ Climate-resilient new construction and major retrofits

Departments will ensure that all new buildings and major building retrofits prioritize low

carbon and climate resilience, as follows:

* all new federal buildings, infrastructure and major building retrofits, including significant

energy performance contracts,

require a climate change risk assessment

that incorporates

both current and future climate conditions in the analysis and the incorporation of

adaptation measures to reduce significant risks

* as of 2025, office tenant operations will be located in buildings (both leased and Crown-

owned) based on identified operational risk level thresholds in discussion with client

departments

* new and renewed office space leases, and occupancy agreements in Crown-owned

buildings, for critical operations must have assessed and addressed significant climate

risks
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Real Property

Buy clean: low-carbon construction

¥ Buy clean: low-carbon construction

The government will implement Buy Clean in its procurement by reducing the environmental
impact of construction materials and design by:

* disclosing the amount of embodied carbon ' 18

in the construction materials of major
construction projects, based on material carbon intensity or a life cycle assessment
* conducting whole-building (or asset) life cycle assessments by 2025 at the latest for major

buildings and infrastructure projects

| reducing the embodied carbon of major construction projects by 30%, starting in 2025,
using recycled and lower-carbon materials, material efficiency and performance-based

design

Projects will also minimize the use of harmful materials in construction and renovation,
including using low volatile organic compound (VOC) materials in building interiors.
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Standard on Embodied Carbon in Construction

Effective December 31, 2022

Subsections of 7.1-7.3 of the Policy on Green Procurement

“Sets minimum requirements for the procurement of design and construction services
to disclose and reduce the embodied carbon of major construction projects.
Major construction projects typically include the renovation or new construction of
buildings or engineering assets.”

Requirements
1. Disclose the carbon footprint of ready-mix concrete on all major buildings and engineering assets.
*  Must submit a project disclosure template and Environmental Product Declarations (EPD) or third-party Life
Cycle Assessment (LCA) report.

2. Reduce the embodied carbon footprint of concrete used by 10% in government projects calculated
based on the Regional Industry Average EPD.
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Standard on Embodied Carbon in Construction

Government  Gouvernement " o v Appendix A: Schedule of Structural Materials and
l* of Canada du Canada SzEh S e Carbon Footprint Requirements

Immigration v Travel « Business v Benefits v Health v Taxes More services v This schedule forms part of the requirement for the disclosure of and reduction in the carbon
i footprint of structural materials

Home = How government works = Policies, directives, standards and guidelines

Material category ~ Concrete

Material Ready mix
Standard on Embodied Carbon in Construction supssteseny
For projects or $10 million where design services are solicited on or after December 31, 2022.
i i i rograms at or
The oplectwe pfthls standgrd is to establish requirements to disclose and reduce the embodied carbon footprint of construction projects in accordance with the :b:‘e $5 million where design services are solicited after December 31, 2024,
commitments in the Greening Government Strategy.
Date modified: 2022-11-14 Minimum material 100 m3 (sum of all mixes used)
quantity 1
Expand all  Collapse all | i i
P P » More information e Minimum resolution The highest-resolution Environmental Product Declaration (EPD) available must be used
» Hierarch ‘_:3 for disclosure to source the global warming potential (GWP) for each mix used in the project (for
> 1 Pream ble Y requirement example, product-specific, regional average, in that order)
: 21 Print-friendly ‘ XML | - i
> 2 Effectlve date Greenhouse gas For design services solicited on or after December 31, 2022, the embodied greenhouse
" reduction gas (GHG) emissions of procured ready-mix concrete shall be disclosed on a project
3 St d d requirement basis and be substantiated with EPDs in accordance with the Standard on Embodied
> 9. andards Carbon fn Constructior.
> 4 Application Project GHG emissions from ready-mix concrete are the sum of GHG emissions from all
: mixes used, calculated using the global warming potentials (GWPs) and volumes of each
5 R f mix placed. The total project GHG emissions from ready-mix concrete shall be at least
> 9. ererences 10% less than those calculated using the GWPs of the baseline mix in the Regional
.. Industry Average Environmental Product Declaration (EPD) for the strength class of each
» 6. Enquiries

mix and the volume of mix placed (see equations 1 and 2). The Embodied Carbon
Disclosure Template must be used to demonstrate this outcome.

Equation 1
a q GHG Reduction = CO2e Baseline — CO2e Proj
» Appendix A: Schedule of Structural Materials and i LI ] = GLEB LA AU B
- - igure 1 - Text version
Carbon Footprint Requirements ?
» Appendix B: Information for the Embodied Carbon Equation 2

Project Disclosure Template (GHG Reduction) - 100

CO2e Baseline

% GHG Reduction =
» Appendix C: About Exemption Rationales (> R e -T e

MANTLE

10
DEVELOPMENTS




Standard on Embodied Carbon in Construction
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vAppendix A: Schedule of Structural Materials and
Carbon Footprint Requirements

This schedule forms part of the requirement for the disclosure of and reduction in the carbon
footprint of structural materials.

Material category

Material
subcategory

For projects or
programs at or
above

Minimum material
quantity 1

Concrete

Ready mix

$10 million where design services are solicited on or after December 31, 2022
$5 million where design services are solicited after December 31, 2024.

100 m3 (sum of all mixes used)

for disclosure
requirement

Greenhouse gas
reduction
requirement

The highest-resolution Environmental Product Declaration (EPD) available mus! be used
to source the global warming potential (GWP) for each mix used in the project (for
example, product-specific, regional average, in that order)

For design services solicited on or after December 31, 2022, the embodied greenhouse
gas (GHG) emissions of procured ready-mix concrete shall be disclosed on a project
basis and be substantiated with EPDs in accordance with the Standard on Embodied
Carbon in Construction.

Project GHG emissions from ready-mix concrete are the sum of GHG emissions from all
mixes used, calculated using the global warming potentials (GWPs) and volumes of each
mix placed. The total project GHG emissions from ready-mix concrete shall be at least
10% less than those calculated using the GWPs of the baseline mix in the Regional
Industry Average Environmental Product Declaration (EPD) for the strength class of each
mix and the volume of mix placed (see equations 1 and 2). The Embodied Carbon
Disclosure Template must be used to demonstrate this outcome.

Equation 1
GHG Reduction = CO2e Baseline — CO2e Project
¥ Figure 1 - Text version

The greenhouse gas emissions reduction of a project is equal ta its carbon dioxide
equivalent baseline smissions minus its carbon dioxide equivalent project smissions.

Equation 2
(GHG Reduction) - 100

% GHG Reduction = C0Ze Baseline

vAppendix B: Information for the Embodied Carbon
Project Disclosure Template

The Embodied Carbon Project Disclosure Template must be completed for every applicable project
to demonstrate that the requirements of the standard were met. The completed template is to be
secured by the organization before project completion. The following information must be provided
as part of completing the template.

Project Overview

The following project information must be included when completing an Embedied Carbon Project
Disclosure Template.

Name of client organization

Name of client project

Client project number

Government of Canada Directory of Federal Real Property (DFRP) identification (if available)
Prepared by (name of general contractor)

Name of general contactor’'s company

General contractor's email

General contractor's phone number

Date of preparation by contractor (day-month-year)
Reviewed by (name of designer)

Name of designer’s company

Designer’s email

Designer’s phone number

Date of review by designer (day-month-year)

Project location (street address)

Project location (city or town)

Project location (province or territory)

Asset archetype (for example, bridge, office, lab)
Project footprint or building area (m?)

Number of floors (if applicable)

Project gross floor area (m?, if applicable)

Anticipated project completion date (day-month-year)
Name of material supplier 1

Material supplier 1 email

Name of material supplier 2

Material supplier 2 email

Project narrative (designer notes) -I-I




Standard on Embodied Carbon in Construction

e Applies to new construction or renovation of real property projects >$5M.
From 2022-2025 was >$10M.

e Currently only applies to ready-mix concrete over 100 m3 in total on the
project.

e Additional materials are expected to be added in the future, starting with steel.

e Precast concrete to be added (soon?)
o Future-proofing strategy: be at least 10% (ideally 20%) below industry-average.
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Standard on Embodied Carbon in Construction

Additional notes:

®* High early strength, high or ultra-high performance, or
cold-weather application, the benchmark is increased
by 130%.

®* Reduction requirement does not apply “if the required
performance of a structural material hinders the
implementation of the [reduction requirement] or if a
material is not available in a given region.”

®* The Standard does not apply to projects in the
Yukon, Nunavut, and the Northwest Territories as
there are limited low-carbon concrete options in those
locations.
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How to demonstrate compliance
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RCan’s Low Carbon Concrete Primer

Link
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Strategies for Low
Carbon Concrete

Primer for Federal Government Procurement
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BEng I*l National Research  Conseil national de
Council Canada recherches Canada

61
6.2
6.3
6.4

Executive Summary

Glossary of Key Terms

About this Primer
The Growing Importance of Embodied Carbon
Understanding Concrete and Carbon

Embodied carbon of concrete

Environmental product declarations (EPDs)

Embodied carbon policy
Best Practices for Low Embodied Carbon Concrete

Consider performance-based design requirements

Material efficiency
Use Portland-limestone cement (also called general use limestone)

Maximize the use of supplementary cementitious materials (SCMs), alternative
cementitious material or blended cements

Maximize recycled content in reinforcing steel (rebar)
Adjust “age strength” by structural element or application.

Aggregate optimization
Use of water reducing admixtures

Special Mention: Recycling / reuse of crushed concrete .
Procurement Strategies

Overview of Canada’s Federal Procurement Policy

High-level government commitments on green procurement
Policy-based insertion points

Procurement and potential embodied carbon policy insertion points

APPENDIX A - North American-wide & Canadian Concrete
and Cement EPDs

APPENDIX B: Additional strategies for lower carbon concrete

Switching to lower carbon fuels
Mixing methods

Hard, clean and strong

Carbon sequestration

Carbonation curing of precast concrete
APPENDIX C: Examples of Low Carbon Concrete Policy
City of Portland, Oregon - Low carbon concrete purchasing
Marin County, California -~ Low carbon concrete codes

888

_ 3
_— 3

3

15



https://nrc-publications.canada.ca/eng/view/object/?id=d15ccce0-277b-4eed-80ac-d0462b17de57

Low Carbon Concrete Guidance
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A GUIDELINE FOR SPECIFYING
LOW CARBON READY MIXED CONCRETE
IN ONTARIO

¢

CONCRETE
ONTARIO

INTRODUCTION .
Understanding the Fundamentals

PRODUCT 2

CRMCA Industry-Wide EPD for Canadian Concrete 2
Concrete Ontario Member Industry-Wide EPD for Ready-Mixed Concrete 3
Industry Carbon Reduction Goals 5
Industry Average Self Declaration 6
Type Il EPDs s
Type Il Third-party Verified EPDs 8
WHAT IS LOW CARBON 9
Low 10

12

Strength at Age Design 3
Classes of Exposure 3
Low-sh Concret 6
Concrete 7

Glabal Warming Potential (GWP) Limits 19
RMCAO Plant and Truck Certif 2
Concrete Raw Materials 22
Cement Type. 22

y C Materials (SCMs) 24

2

33

Early Strength Concrete 34
Cold Weather Concreting 35
Set Times 35

Accelerated Strength Gain ... 36
Carbon 36
CONCRETE CARBON PROJECT BUDGET (CCPB) 38
Special Application Carbon Impact 42
Carbon Reduction Goals 44
46

Thé Met C a7
Concrete Needs on the Met a8
Project Summary 56
Specifier C 57

Specifier Resources
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https://www.rmcao.org/wp-content/uploads/2022/11/Concrete-Carbon-Guide_October_13_2023.pdf

Where we need to go: concrete as a carbon sink

THE CARBON DIFFERENCE

CONVENTIONAL MATERIALS VS CARBON STORING MATERIALS

BUILDING LIFE SPAN - 60 YEARS
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Let’s chat.
Thank you!

Ryan Zizzo, CEO, Mantle Developments
33 Bloor Street East

Toronto, Ontario
ryan.zizzo@mantledev.com
mantledev.com

647 648 3961

We Build Climate Leaders
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