
CALGreen Embodied 
Carbon Series: 
Whole Building Life 
Cycle Assessment for 
Code Compliance

1 LU | HSW / 1hr ZNCD MCE

Made in partnership with the SEAOC Sustainable Design Committee



Learning Objectives
Review the CALGreen-mandated GWP limits for a 

variety of building materials and learn how to 
navigate the code to locate this information.

Examine the environmental and structural 
implications of utilizing low-carbon concrete in 

different project elements.

Trace the supply chain of fabricated steel 
highlighting stages that ensure code compliance, 

construction needs, and sustainability goals.

Explore tools that are compliant for completing the 
CALGreen WBLCA performance pathway.
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Access to today’s 
recording will be 

made available on 
our website

Today’s session 
qualifies for 1 AIA 
HSW/LU & 1hr of 

ZNCD

Please use the 
Q&A function to 

ask questions for 
today’s presenters

Cultivate a 
positive learning 

environment

Housekeeping Reminders
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Luke Lombardi, PE
Sr. Sustainability 

Consultant, Buro Happold

Avideh Haghighi, AIA, LFA
Associate Principal 

 Sustainable Design Lead, ZGF



4-part series made in partnership with SEAOC’s Sustainable 
Design Committee

Feb. 21, 2024 Understanding the 2023 Embodied Carbon Amendments

Mar. 13, 2024 WBLCA for Code Compliance 

Apr. 10, 2024 Implications of Material Procurement for Design 
Professionals

June 12, 2024 Building Reuse for Decarbonization and Compliance

CALGreen Embodied Carbon Series



▪ Starting July 2024
▪ Non-residential buildings 

over 100,000 sf
▪ Schools over 50,000 sf

▪ Three compliance 
pathways

Refresher from last webinar
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California Energy Codes and Standards: CALGreen Embodied Carbon Requirements Fact Sheet



RMI – Energy. Transformed.

Is my project covered by the measure?

Public Schools (K-12), Community College 
>50,000 sf

Building types covered by CALGreen Non-
residential Provisions and >100,000 sf
• Industrial
• Commercial Office
• Retail
• Lab
• Private School (K-12)
• University Academic (Public & Private)
• Institutional / Civic

Public Schools (K-12), Community College <50,000 sf

Hospitals - pending OSHPD approval

Building types covered by CALGreen Non-residential 
Provisions and <100,000 sf

Building types covered by CALGreen Residential 
Provisions
• Single Family Residential
• Multifamily Residential
• Hotel / Motel / Lodging
• University Housing (Note that Public University Housing IS 

covered by Buy Clean CA)

Not CoveredCovered



Sample Building

Last Webinar: WBLCA
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CALGreen 
Reporting Template



CA

Reporting Template Submitted at Permitting 

PermittingCDDDSDConcept

Understand overall 
impact to inform 
system selection

Estimate and 
document reduction 

measures

*WBLCA

In Drawing or Specs:



CALGreen Quick Guide
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Panel

David P. Wright
Director of Preconstruction, 

Schuff Steel

Hafsa Burt, AIA, LEED 
FELLOW, LFA

Founder & Design 
Director, hb+a Architects

James Little
Director of Technical 

Sales, NRMCC

Salma Syed, PE
Structural Project 

Manager, DCI Engineers

Sophie Pennetier
Assoc. Director Special 

Projects, enclos & 
Adjunct Faculty, SCI-Arc

Jessie Buckmaster, 
LFA, LEED AP BD+C

Director of Sustainability, 
Hathaway Dinwiddie



1. Introduction: 
• Buy Clean

• Design Team and GC Collaboration

2. Approaching Each Material:
• Steel
• Concrete
• Enclosure

• Glass 

• Insulation

3. Moderated Discussion and Q&A

Today’s Outline
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Goal: Build awareness of 
GWP limits and impacts of 
procurement to comply with 
CALGreen regulations.



Many Contributors!
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Introduction
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Buy Clean Timeline
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CALGreen Materials List
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Ready-Mixed 
Concrete

Steel:
- Hot-Rolled Steel
- Hollow Sections
- Steel Plate
- Conc. Reinforcing

Flat Glass Insulation:
- Light-Density &
- Heavy-Density 

Mineral Wool Board 
Insulation



CALGreen GWP Performance Mandatory Limits
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CALGreen Quick Guide



▪ EPDs are LCAs of Products
▪ Third Party Verified
▪ ISO 14044 & EN 15804
▪ Avoids Greenwashing
▪ EPDs can be Industry Average 

or Manufacturer / Plant / 
Product Specific

Environmental Product Declarations
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Life Cycle Scope
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EPD LCA Tool

New Buildings Institute



Environmental Product Declarations (EPDs)
Product-Specific / Factory-

Specific
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Industry-Average

Steel Tube Institute

Required for Prescriptive Path



CA

Reporting Template Submitted at Permitting 

PermittingCDDDSDConcept

Understand overall 
impact to inform 
system selection

In Drawing or Specs:

EPDs and 
procurement 

document 

*Prescriptive 
Requirements



Steel
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Manufacturing Specification Example

For USA produced Steel, this 
is closer to +75% less!

In USA alone, EAF now 
accounts for ~70% of Total 

Crude Steel Production!

Architecture 2030

Where do emissions 
come from?



When Specifying Materials, consider discussing with 
General Contractor, Local Steel Fabricators & Suppliers:

- What Types of Materials and Quantities
- Mandatory vs. Tier 1 and Tier 2
- Reported as “Fabricated” vs. “Unfabricated”

 

Helpful resources for Designers and Contractors:

- AISC Sustainability Website (https://www.aisc.org/why-steel/sustainability)

- Links to EPD’s (Industry Average / Facility Specific)
- Guide towards writing Specifications
- Extensive List of North American Mills whom have 

published EPD’s 
- Code of Standard Practice (AISC 303-22)
- Carbon Leadership Forum - Architects Toolkit
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Manufacturing Specification Example

Example Specification Language
SECTION 05 12 00:
“Contractors are required to procure all hot-rolled-section steel 
that does not exceed a cradle-to-mill gate GWP of 1.77 kgCO2e/kg 
of steel as disclosed in mill-specific, Type III EPDs.”

https://www.aisc.org/why-steel/sustainability


UCSD Triton Center - San Diego CA
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Manufacturing Specification Example

Steel Procurement Strategies:

▪ Mill Orders - Direct Procurement from Mill
▪ Smaller Orders - Service Centers & WH

▪ Awarded Fall of 2023
▪ All structural steel required to meet 

BCCA
▪ Approx 305,000 SF in new structures 
▪ 1400 Tons of new Structural Steel 
▪ Lateral Systems ;   Concrete Shear Walls 

& BRB’s + RBS 
▪ Start of Erection July 2024  
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Manufacturing Specification Example

UCSD Triton Center - San Diego CA



Concrete
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Product Specific Example
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Where do emissions come from?
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Manufacturing Specification Example

NRMCA & ClimateEarth EPD Tool 

https://nrmca.climateearth.com/
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Manufacturing Specification Example

Where do emissions come from?
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Concrete
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Concrete
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Concrete
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Manufacturing Specification Example

Sample Table

https://docs.google.com/spreadsheets/d/1fN3tNJsKw8KNDShMT7voMzMSwmnp4CZFbgvZBNufO2Q/edit?usp=sharing


Example project
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Manufacturing Specification Example

NRMCA 
Tool

https://auth.climateearth.com/auth/realms/NRMCA/protocol/openid-connect/auth?client_id=calculator&redirect_uri=https%3A%2F%2Fnrmca.climateearth.com%2F&state=dcc0a57f-5764-499c-88ac-c4fd45b889bc&response_mode=fragment&response_type=code&scope=openid&nonce=7159f508-f8b5-4ed0-9a2b-0ca563ae9926
https://auth.climateearth.com/auth/realms/NRMCA/protocol/openid-connect/auth?client_id=calculator&redirect_uri=https%3A%2F%2Fnrmca.climateearth.com%2F&state=dcc0a57f-5764-499c-88ac-c4fd45b889bc&response_mode=fragment&response_type=code&scope=openid&nonce=7159f508-f8b5-4ed0-9a2b-0ca563ae9926
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Manufacturing Specification Example



Enclosure
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Adobe North Tower



FACADES EMBODIED CARBON - EXAMPLE

Image courtesy of Atelier Ten

Project Example: San Mateo COB3 (Steel building. Ratios are project-specific!)



Adapted from Karnath 
& Pennetier IGS 2022FACADES PROCUREMENT & IMPACTS

ADAPTED FROM HENS & PENNETIER (including updated information): 
TRANSPORTATION ACCOUNTS FOR 5-10% OF SOME CURTAIN WALL 
BENCHMARKS (CONTEXTUAL TO PROJECT!) WHIST GLASS AND ALUMINUM 
MATERIAL PRODUCTION ACCOUNT FOR 75-90% OF EMBODIED CARBON

DYNAMIC SUPPLY CHAIN OF FACADES
Driven primarily by:
- Schedule
- Budget

- Warranties
- Materials Specifications

https://worldglassmap.com https://issuu.com/intelligentpublications/docs/igs_spring2022_hi-res



Glass
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Where do emissions come from?
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Manufacturing Specification Example



CALGreen / BCCA GWP Performance 
Flat Glass Definition & Mandatory Limits

Definition
Float or rolled glass that is clear or tinted either installed by itself or as a part of a window 
assembly. Processed glass (e.g., tempered, coated, or laminated) is out of scope of the BCCA.
https://www.dgs.ca.gov/PD/Resources/Page-Content/Procurement-Division-Resources-List-Folder/

https://www.glass.org/sites/default/files/2020-04/NGA.EPD%20FAQs%2004.2020.pdf
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Industry-average EPD not acceptable as a 
BCCA/CalGreen submittal but informs the 
industry-average threshold, and the baseline.



CALGreen GWP Prescriptive Path
Mandatory Limits
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Manufacturing Specification Example

https://carbonleadershipforum.org/wp-content/uploads/2022/06/CLF-BCCA-Limits-2022-02-16-updated.pdf



Glass Compliance Flowchart:
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Manufacturing Specification Example

1. Compliance pathway: LCA or Prescriptive?
2. Flat glass or not? (not: tempered, heat strengthened, coated, laminated, fritted)
3. Note: Flat glass in IGU needs to comply with CalGreen / BCCA requirements
4. Search databases/producers for Type III, facility- or product- specific EPDs of :

Functionally equivalent materials, size and thickness, specification, use, life span

Example: if a glass product requires replacement during the 60 years’ building life span, its GWP needs to be re-
added each time it is replaced. For example some facade systems have life expectancy (or historical record/tests) 
significantly below 60 years.

Tips: 

- Compare EPD only if defined per same BCCA/CalGreen compliant PCR, EPD Type, functional unit.   
- Window frame does not typically need to comply with CalGreen (unless frame is one of the BCCA materials).



Mineral Wool Insulation
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Manufacturing Specification Example



CALGreen GWP Performance 
Mandatory Limits
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Manufacturing Specification Example

https://carbonleadershipforum.org/wp-content/uploads/2022/06/CLF-BCCA-Limits-2022-02-16-updated.pdf
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Manufacturing Specification Example

https://carbonleadershipforum.org/wp-content/uploads/2022/06/CLF-BCCA-Limits-2022-02-16-updated.pdf



Insulation Compliance Flowchart:
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Manufacturing Specification Example

1. Compliance pathway: LCA or Prescriptive?
2. Light/Heavy Density? R value?
3. Search databases/producers for Type III, facility- or 

product- specific EPDs of :

Functionally equivalent 
materials, size, specification, use, life span

Tips: 

- Check out expiration dates and talk to producers about 
upcoming EPD releases.

- If your supplier cannot meet the strict documents requirements 
by the time of permitting, see if your AHJ exceptionally accepts 
hybrid submittals for your project.



Resources
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EC3 Tips and Tricks
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EC3 | Product Level

1

2

3

Choice of category

Setting filters/ functional equivalence

Choice of comparison (can also order by GWP in raw results table/ download data)  

CLF baseline**

Shivanie Rambaran (Buro Happold)



Resources

Where to start:

▪ FREE Calgreen code access
▪ Local Energy Codes - CALGreen Fact Sheet

Where to learn more:

Steel:

▪ Nucor Steel Spec Guidance 
▪ AISC Sustainability Webpage
▪ AISC Environmental Product Declarations
▪ AISC Who Makes the Shapes You Need?
▪ STI HSS Producers Capability Tool

Concrete:

▪ NRMCA Guide to Improving Specifications for Ready 
Mixed Concrete

▪ Central Concrete, Spec Guide: Capturing the Value of 
Low Carbon Mixes

▪ NRMCA Guide to Specifying Concrete for LEED v4
▪ NRMCA Environmental Product Declarations
▪ Climate Earth Locate a Concrete Producer offering 

Instant On-Demand EPDs
▪ NRMCA Concrete Carbon Calculator

▪ Embodied Carbon in Construction Calculator (EC3)
▪ Sustainable Minds Transparency Catalog
▪ SE 2050 Specification Guidance
▪ Carbon Leadership Forum Material Baselines

Glass:

▪ Review of decarbonization options for the glass 
industry

▪ Arup, Carbon footprint of façades: significance of 
glass

Insulation:

▪ Which insulation most effectively reduces whole-life 
carbon (embodied and  operational)?

▪ Gensler Product Sustainability Standards (GPS 
Standards v1.0) 

https://codes.iccsafe.org/content/CAGBC2022P1/chapter-5-nonresidential-mandatory-measures
https://localenergycodes.com/download/1701/file_path/fieldList/Embodied%20Carbon%20and%202022%20CALGreen%20Fact%20Sheet.pdf
https://indd.adobe.com/view/d359bb31-53da-4456-88df-f99874b4e018
https://www.aisc.org/why-steel/sustainability
https://www.aisc.org/why-steel/resources/leed-v4/
http://aisc.org/steelavailability/
http://aisc.org/steelavailability/
https://www.nrmca.org/wp-content/uploads/2022/03/GuideToSpec2021EmbodiedCarbon.pdf
https://www.nrmca.org/wp-content/uploads/2022/03/GuideToSpec2021EmbodiedCarbon.pdf
https://www.centralconcrete.com/sustainable-solutions
https://www.centralconcrete.com/sustainable-solutions
https://www.nrmca.org/wp-content/uploads/2020/02/LEEDv4GuideSpec-Concrete.pdf
https://www.nrmca.org/association-resources/sustainability/environmental-product-declarations/
https://climateearth.com/aec-resources/locate-a-material-supplier/
https://climateearth.com/aec-resources/locate-a-material-supplier/
https://nrmca.climateearth.com/
https://www.buildingtransparency.org/
https://transparencycatalog.com/
https://se2050.org/resources-overview/structural-materials/specification-guidance/
https://carbonleadershipforum.org/clf-material-baselines-2023/
https://www.sciencedirect.com/science/article/pii/S2590174521000088
https://www.sciencedirect.com/science/article/pii/S2590174521000088
https://www.arup.com/perspectives/publications/research/section/carbon-footprint-of-facades-significance-of-glass
https://www.arup.com/perspectives/publications/research/section/carbon-footprint-of-facades-significance-of-glass
https://mantledev.com/insights/reduces-whole-life-carbon/
https://mantledev.com/insights/reduces-whole-life-carbon/
https://www.gensler.com/gensler-product-sustainability-standards
https://www.gensler.com/gensler-product-sustainability-standards


Moderated Discussion 
and Q&A
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