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Appendix Q
Embodied Carbon Reporting and Reduction Greenhouse-GasEmissions Reporting-and Reduetion

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting
ordinance.

User note:

About this appendix: The purpose of Appendix Q is to establish methods to measure and reduce the
embodied carbon impact of building materials over the course of a building’s life. Appendix Q provides
criteria for the production and submission of environmental product declarations, whole building life cycle
assessment, and proof of building reuse for a building project.

Section Q101
General

Q101.1 Scope. The provisions of this appendix promote methods to measure and to reduce the environmental impact
of building materials over the course of a building’s life.

Section Q102
Definitions

Section Q102.1 General. The following words and terms shall, for the purposes of this appendix, have the meanings
shown herein. Refer to Chapter 2 of this code thetnternationalBuildine-Ceode-for general definitions.

Covered project. A new building or structure, or an addltlon to an ex1st1ng bu11d1ng or structure, [INSERT 50,000
OR 100 000] gross square feet or larger —or-an : 3 3 4 an

Embodied carbon. The sum of greenhouse gas emissions associated with extraction, production, transport, and
manufacturing of a product through the product’s life.

Environmental product declaration (EPD). A third-party verified report providing information about the environmental
performance or impact of a covered product or material.
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Global warming potential (GWP). The metric for tracking embodied carbon, which is reported in kg CO»e/unit. GWP
normalizes different gases associated with a product to an equivalent mass of carbon dioxide over a period of 100 years.

Industry-average EPD. An EPD that reports the impacts of a product, which is an average of data provided by multiple
manufacturers in a clearly defined sector and/or geographical area.

Product and facility-specific EPD. An EPD that represents the impacts of a single product from a single
manufacturing facility.

Proposed Building. The building identified as the Covered Project.

Baseline Building. The baselineThereferenee building shall be of the same size, geographic location, and thermal
performance as the proposed building, and shall be functionally equivalent per ASTM E2921-22.

Section Q103
Embodied Carbon envirenmental-product-declaration-5PD).

Q103.1 Embodied Carbon. Covered projects shall document embodied carbon on construction documents, which
shall be submitted to the building official.
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Q103.423 Whole building compliance pathway. Covered projects shall submit a whole building life cycle assessment
(WBLCA), developed in accordance with section Q103.-43.1, and comply with one of the following:

1. Absolute reduction requirement. The global warming potential of the proposed building shall be no more than
90-pereent-of HO2-[INSERT 102, 92} 1bCOs¢e/square feet ((INSERT 500, 450] kgCO2e/m?).

2. Relative reduction requirement. The global warming potential (GWP) of the proposed building shall be no more
than TNSERT lOO, 90] percent of the GWP of a functlonally equlvalent #efe%ene&baselme bulldzng Sléhe

22-The products and product quantities in the

proposed bu11d1ng and the referene%baselme bu11d1ng are permltted to vary. The same LCA tool(s) or software
shall be used to complete the whole building life cycle assessment for both the referenee-baseline building and
proposed building designs.

Q103.-243.1 Whole building life cycle assessment. Whole building life cycle assessments shall comply with the

following:

L.

2.

ISO 14040 and ISO 14044.

Software used to conduct a whole building life cycle assessment shall conform to ISO 21931—1 and/or
EN 15978 and shall have a data set compliant with ISO 14044 and ISO 21930 and/or EN 15804. The
software shall utilize calculation methodology that is compliant with EN 15978, ISO 21931—1 and ISO
21929—1. Environmental impact data shall not be sourced from expired or retired data sources.

The scope shall cover cradle-to-grave, including all modules in life cycle stages A, B, and C. The scope is
permitted to exclude modules B6 and B7, covering operating energy and water stages. For software that
only calculates A1-3, estimates of stages A4, A5, and B and C can use the Vancouver Embodied Carbon
Guidelines. https://vancouver.ca/files/cov/embodied-carbon-guidelines.pdf

The assessment shall include all of the following building elements: foundations; exterior wall envelope,
including fenestration, primary structural frame,; secondary structural members; roof covering, roof
deck—fenestration, load-bearing walls; and insulation. The assessment is permitted to include non-load-
bearing walls, fireproofing; interior constructions and interior finishes. An assessment submitted for an
addition er-afteration is permitted to exclude existing and/or remaining building components.

The reference study period shall be 60 years.

Reuse and salvage. Existing and salvaged building components shall-beare permitted to be included or
excluded at the discretion of the project team. For reused and salvaged materials, it is permissible to




assume the A1-A4 stages carry no impact in the pProposed Pesien-building WBLCA to show the benefit
of reusing materials, while retaining the A1-A4 estimated impacts for these products for these materials in

the bBaseline Be:s‘-zgn—buzldzng WBLCA Fer—sa%vaged—ma%e%s—ﬁ—ts—peimﬁs*b}m—&ss&me—sheﬁ%

fessH—G—WLPStructural and materlal optlmlzatlon Structural and materlal use optlmlzatlon shall be

included or excluded at the discretion of the project team as long as the baseline building and the

proposed building are functionally equivalent.
7-8. Material improvement. When the construction documents require materials to have a Global Warming
Potential no greater than a specified value, the proposed building WBLCA can include these improved

values.

Section Q104
Verification and amended documentation of reduction of embodied carbon

Q104.1 Registered design professional. A Registered Design Professional shall prepare the construction documents and
provide signature verifying compliance with the requirements of this appendix.




building that includes actual EPD values from procured products shall be submitted after procurement of all covered
products. The updated proposed building WBLCA must be lower than 10%-abeve-the Global Warming Potential of the
Absolute Reduction Requirement or the Relative Reduction Requirement selected under Q103.2, or else a narrative is to be
provided describing why it was not met.

Q105
Referenced Standards

Q105.1 General. See Table Q105.1 for standards that are referenced in various sections of this appendix. Standards are
listed by the standard identification with the effective date, standard title, and the section or sections of this appendix that
reference the standard.

TABLE Q105.1 REFERENCED STANDARDS

Standard Acronym Standard Name Sections Herein Referenced
ASTM E2921—2022 Standard Practice for Minimum Q103.4.1.2.1
Criteria for Comparing Whole
Building Life Cycle Assessments for
Use with Building Codes, Standards,
and Rating Systems
EN 15804—2022 Sustainability of construction works Q103.4.3
— Environmental product
declarations — Core rules for the
product category of construction
products
EN 15978—2011 Sustainability of construction works Q10343
— Assessment of environmental
performance of buildings —
Calculation method
ISO 14040—2006 Environmental management — Life Q103.4,Q103.4.1
cycle assessment — Principles and
framework
ISO 14044—2006 Environmental management — Life Q103.4,Q103.4.1,Q103.4.2
cycle assessment — Requirements
and guidelines

ISO 21929-1—2011 Sustainability in building Q10343
construction — Sustainability
indicators — Part 1: Framework for
the development of indicators and a
core set of indicators for buildings

ISO 21930—2017 Sustainability in buildings and civil Q10343
engineering works — Core rules for
environmental product declarations
of construction products and
services

ISO 21931-1—2022 Sustainability in buildings and civil Q103.4.3
engineering works — Framework for
methods of assessment of
environmental, social and economic
performance of construction works




as a basis for sustainability
assessment — Part 1. Buildings
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