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• Please be sure your full name is 
displayed

• Please mute upon joining

• Use "Chat“ box to share questions or 
comments

• Under "Participant" select "Raise Hand" 
to share a question or comment 
verbally

• The session may be recorded and 
posted to 3C-REN's on-demand page. 
Feel free to ask questions via the chat 
and keep video off if you want to 
remain anonymous in the recording.

Zoom Orientation



3C-REN: Tri-County 
Regional Energy Network

§ Three counties working together to improve 
energy efficiency in the region

§ Services for –

§ Building Professionals: industry events, training, 
and energy code compliance support

§ Households: free and discounted home upgrades

§ Funded by ratepayer dollars that 3C-REN 
returns to the region 



§ Serves all building professionals
§ Three services –

§ Energy Code Coach
§ Training and Support
§ Regional Forums

§ Makes the Energy Code easy to follow

Event Registration:
3c-ren.org/events

Energy Code Coach:
3c-ren.org/codes
805.781.1201



§ Serves current and prospective building 
professionals

§ Expert instruction:
§ Technical skills
§ Soft skills

§ Helps workers to thrive in an evolving 
industry

Event Registration:
3c-ren.org/events



Multifamily (5+ units)
§ No cost technical assistance
§ Rebates up to $750/apartment plus additional 

rebates for specialty measures like heat pumps
Single Family (up to 4 units)
§ Sign up to participate!
§ Get paid for the metered energy savings of 

your customers

Enrollment:
3C-REN.org/contractor-participation
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In This Presentation
• Operating vs Embodied Carbon – and other terms

• Why Care about Embodied Carbon?

• Embodied Carbon in the Construction Process –
Understanding Relative Impacts

• Practical steps (and shortcuts) for Reducing EC

• 3 Methods for CALGreen Compliance

• Storing Carbon into the Future



Differentiating 
Types of Carbon � Embodied carbon (EC) refers to the 

greenhouse gas emissions arising from 
the manufacturing, transportation, 
installation, maintenance, and disposal 
of building materials.

� Kg CO2e is often used as proxy 
measure for embodied carbon (valid 
across CO2, methane, etc.)

� Operational carbon refers to the 
greenhouse gas emissions due to 
building energy consumption.

Source: https://carbonleadershipforum.org/embodied-carbon-101/



Other Terms

• GWP – Global Warming Potential (in kg CO2e) - A proxy for 
Embodied Carbon

• EPD – Environmental Product Declarations (env. Impacts 
including GWP)

• HPDs – Health Product Declaration (health impacts such as 
pollutants/toxins)

• LCA – Life Cycle Analysis – A systematic analysis of environmental 
impact of a product, material, process, etc.

• WBLCA – Whole Building Life Cycle Assessment – An evaluation 
of the environmental impact of a building’s systems and materials

• For reference:
• MT/t (metric tonne) = 1000kg or 2204.62lbs
• Ton – 2000 lbs



Why Care 
about EC?

Time value of 
carbon

Embodied carbon makes up the majority of carbon associated with 
a building in the first 20 years.



Why Care 
about EC?

Time value of 
carbon

2030

Warming 3-5°C

The less Carbon emitted 
in the next 6 years, the 

bigger the impact!



Another Curve

• “To approach zero emissions by 2050, however, 
we must immediately pick the low-hanging fruit 
everywhere possible and simultaneously 
accelerate the embodied carbon learning curve to 
advance our knowledge beyond the easy 
reductions, uncover further decarbonization 
strategies, and turn buildings into climate 
solutions with carbon-storing materials.” 

- RMI, “Driving Action on Embodied Carbon in Buildings”

CA



Why Care 
about EC?

You’ll soon 
have to….

Will decrease 

to 50,000 SF 

Jan. 1, 2026!

Threshold: All Non-Res Commercial projects over 100,000 SF and schools under jurisdiction of DSA over 50,000 SF. 

CALGreen Intervening Code Cycle Update – Effective July 1, 2024



Embodied 
Carbon in the 
Construction 
Process

Man

Credit: Skanska



Life-Cycle Analysis: Stages and Scopes



Embodied Carbon Emissions by life cycle stage



Embodied Carbon emissions by materials

Source: https://www.canadianarchitect.com/embodied-carbon-key-considerations-for-key-materials/



Cost-effective, Low-Carbon Product Selection

Source: https://rmi.org/embodied-carbon-101/

Source: Embodied Carbon and CALGreen Embodied Carbon 
Requirements, California Energy Codes & Standards, 2024



Practical Steps 
for Reducing 
EC

Source: RMI, Driving Action on Embodied Carbon Reduction, pg 20.



Three 
Methods for 
CALGreen
Compliance

Building Reuse
Whole Building

LCA
Prescriptive 

Approach

Mandatory*
45% REUSE

of structure and 
enclosure

10% REDUCTION
from baseline building

Limit Materials to

175% 
of GWP limits

Tier 1 
75% REUSE

of structure and 
enclosure

15% REDUCTION
from baseline building

Limit Materials to

150% 
of GWP limits

Tier 2

75% REUSE
of structure and 

enclosure
AND

30% REUSE
of interior non-

structural

20% REDUCTION
from baseline building

Limit Materials to

100%
of GWP limits



CALGreen: 
Reuse

• 5.105.2 Reuse of existing building. An alteration or addition to an 
existing building shall maintain at a minimum 45 percent combined 
of the existing building’s primary structural elements (foundations; 
columns, beams, walls, and floors; and lateral elements) and 
existing building enclosure (roof framing, wall framing and exterior 
finishes). Window assemblies, insulation, portions of buildings 
deemed structurally unsound or hazardous, and hazardous materials 
that are remediated as part of the project shall not be included in the 
calculation.

• Exception [BSC-CG, DSA-SS]: Combined addition(s) to existing 
building(s) of two times the area or more of the existing building(s) 
is not eligible to meet compliance with Section 5.105.2.



Case Study: 
Reuse

50,000 SF
addition

Total SF > 100,000 SF?

Addition > 2x Existing SF?

(E) 45,000 SF

Yes No

Yes No



Case Study: 
Reuse

50,000 SF
addition

Total SF > 100,000 SF?

80,000 SF 
addition

Addition > 2x Existing SF?

(E) 45,000 SF

Yes No

Yes No



Case Study: 
Reuse

50,000 SF
addition

Total SF > 100,000 SF?

80,000 SF 
addition

Addition > 2x Existing SF?

100,000 SF
addition

(E) 45,000 SF

Yes No

Yes No



Documenting 
Reuse

• Primary structural elements (foundations; columns, beams, walls, and 
floors; and lateral elements)

• Existing building enclosure (roof framing, wall framing and exterior 
finishes)

• Exclude windows, insulation, hazardous

(E) 45,000 SF

225ft

200ft

45,000
80,000

57,000

53,450 8450

51,800 90.88 %

15.81 %

54.60



CALGreen: 
WBLCA

5.409.2 Whole building life cycle assessment. Projects shall
conduct a cradle-to-grave whole building life cycle assessment performed in 
accordance with ISO 14040 and ISO14044, excluding operating energy, and 
demonstrating a minimum 10-percent reduction in global warming potential 
(GWP) as compared to a reference baseline building of similar size, 
function, complexity, type of construction, material specification, and 
location that meets the requirements of the California Energy Code currently 
in effect.

5.409.2.1 Building components. Building enclosure components included in 
the assessment shall be limited to glazing assemblies, insulation, and 
exterior finishes. Primary and secondary structural members included in the 
assessment shall be limited to footings and foundations, and structural 
columns, beams, walls, roofs, and floors.

ASTM E2921-22 Reference building shall have the same location, 
orientation, size, function and space conditioning as the proposed building. 
Materials shall be based on typical design or construction practices for the 
area in which the site is located.



CALGreen 
WBLCA Scope

Plus, footings and foundations



Documenting 
WBLCA

• A summary of the GWP analysis 
produced by the software and 
Worksheet WS-4 signed by the 
design professional of record 
shall be provided in the 
construction documents as 
documentation of compliance.

• A copy of the whole building life cycle 
assessment which includes the GWP 
analysis produced by the software, in 
addition to the maintenance and 
training information, shall be included 
in the O&M manual.



Tools for 
modeling 
WBLCA

Free software: Paid software:

(fka GaBi)

(Revit plug-in)

Planetary



The user can build a Baseline model and a Proposed model for comparison.
The user can define the wall and roof  assemblies. 
The wall assemblies include “openings” for basic window inputs. 
The foundation can include slab, footings, grade beams, pad footings and rebar.

Athena – Building Tree Organization



Athena – Excerpt from Project Reports: Data for CALGreen Reporting

Note:
Reports to be run for Proposed 
and Baseline projects for 
comparison

Life Cycle Stage

Detailed LCA 
Results



Athena: Summary Comparison Report (Data for CALGreen Reporting)



Documenting 
WBLCA

• In addition, the 
enforcing entity may 
require Worksheet WS-9 
to demonstrate 
compliance with the 
requirements.

• Cradle-to-Grave
• Consult ASTM E2921-22 

for standard practice 
guidelines for baseline

• Mandatory measure 
targets a 10% reduction 
from baseline; 15% for 
Tier 1; 20% for Tier 2

7.9E+04 4.36E+04 1.05E+04 1.76E+04 4.12E+04 1.86E+05

1.69E+05 4.02E+04 1.36E+04 1.76E+04 2.74E+04 2.68E+05

31%

ü
ü
ü



CALGreen: 
Prescriptive 
Path

• 5.409.3 Product GWP compliance—prescriptive path. 
Each product that is permanently installed and listed in 
Table 5.409.3 shall have a Type III environmental 
product declaration (EPD), either product-specific or 
factory-specific.

• 5.409.3.1 Products shall not exceed the maximum 
GWP value specified in Table 5.409.3.

• Exception: Concrete may be considered one product 
category to meet compliance with this section. A 
weighted average of the maximum GWP for all concrete 
mixes installed in the project shall be less than the 
weighted average maximum GWP allowed per Table 
5.409.3. For the purposes of this exception, industry-
wide EPDs are acceptable.



Table 5.409.3
GWP Limits

Only certain 
steel, glass and 
insulation…

Note: Units for steel 
are MT or metric 
tonne. Often noted 
in EPDs as t.

…. and concrete. 
Allowed GWP 
keyed to 
strength and 
type of ready-
mix

GWP data will 
be found on 

EPDs



Environmental 
Product 
Declarations 
(EPDs)

� Standardized document 
with information about 
environmental impact of 
products – including GWP

� Type III EPDs are third-
party verified

� May represent:
� Product-specific data
� Factory-specific data
� Industry average – one 

product across several 
manufacturers

COVER
PAGE



EC3 Tool: Searchable EPD database



INFO
PAGE

Sample EPD: Declared Unit, Validity and Scope



Sample EPD: Where to find kg CO2 eq (aka GWP)

1.22E+03 kg CO2e
= 1.22*1000 kg CO2e
= 1220 kg CO2e

BUT

1000 kg = 1 MT

SO

1220 kg CO2e / 1000
=  1.22MT CO2e per MT



Documenting 
Prescriptive 
Path (non-
concrete)

There is no form, but documentation to demonstrate compliance 
might include a table similar to below with each required material 
listed and accompanied by EPD-sourced EC numbers. Also submit 
EPDs and signed WS-5 declaration statement.

Material Manufacturer Max GWP 
Allowed

Product Actual 
GWP (per EPD)

Hot-rolled structural 
steel

Nucor 1.77 MT CO2e/MT

Hollow structural steel N/A 3.00 MT CO2e/MT

Steel plate N/A 2.61 MT CO2e/MT

Concrete reinforcing 
steel

1.56 MT CO2e/MT

Flat glass 2.5 kg CO2e/MT

Light-density mineral 
wool board insulation

5.83 kg CO2e/1 m2

Heavy-density mineral 
wool board insulation

N/A 14.28 kg CO2e/1 m2

1.22MT CO2e/MT



Documenting 
Prescriptive 
Path (concrete)

For Concrete, a weighted calculation must be 
performed per exception equation 5.409.3.1

GWPn < GWPallowed

Where GWPn = Σ (GWPn)(vn)   and GWPallowed = Σ (GWPallowed)(vn)

• n = each concrete mix installed in the project
• GWPn = the GWP for concrete mix n per concrete mix EPD
• GWPallowed = the GWP potential allowed for concrete mix n per Table 5.409.3
• vn = the volume of concrete mix n installed in the project, in m3

100,000 SF
addition

(E) 45,000 SF

GWPallowed = the GWP 
potential allowed for concrete 

mix n per Table 5.409.3

• GWPn = the GWP for 
concrete mix n per 
concrete mix EPD

GWP data 
will be 

found on 
EPDs



Documenting 
Prescriptive 
Path (concrete)

From Table 5.409.3

100,000 SF
addition

GWPn < GWPallowed

Where GWPn = Σ (GWPn)(vn)   and GWPallowed = Σ (GWPallowed)(vn)

• n = each concrete mix installed in the project
• GWPn = the GWP for concrete mix n per concrete mix EPD
• GWPallowed = the GWP potential allowed for concrete mix n per Table 5.409.3
• vn = the volume of concrete mix n installed in the project, in m3

GWP data 
will be found 

on EPDs



A Note About 
Carbon 
Sequestering 
Materials

Trees but also….
• Hemp
• Straw
• Ag residues
• Seaweed
• Cork
• Bamboo
• Mushrooms
• Even Algae



Storing Carbon 
into the Future 
- Materials



Insulation: Carbon Sequestration Opportunities

Mycelium board: Greensulate

Expanded Cork: Corklink

Hempitecture.com



Tools:

Storing Carbon 
into the Future 
- Landscapes

Pathfinder
Source: American Society of Landscape Architects, Landscape Design for Carbon Sequestration 

Source: Ross NW Watergardens, 
Shoi Sugi Ban: Setting Fire to 
Portland’s Fences

Source: Bradstone, Ashbourne ECO 
Concrete Paving



Questions & 
Discussion



Closing
§ Continuing Education Units Available

§ Contact itzel.torres@ventura.org for AIA and ICC LUs

§ Coming to Your Inbox Soon!
§ Slides, Recording, & Survey – Please Take It and Help Us Out!

§ Upcoming Courses:
§ January 31 - Energy Code Compliance: Using HERS Measures (Part 1)

§ February 7 - SLOCAOR All Electric HVAC for Realtors

§ February 13 - Elements of a Whole House Assessment: The Home Energy Audit Explained

§ February 14 – Energy Code Implementation: Single Family Construction

§ February 20 – Practical Ways to Address Embodied Carbon

§ February 27 – Residential Load Calculation and Duct Design for Building Departments 

§ Visit www.3c-ren.org/events for our full catalog of trainings. 

https://www.3c-ren.org/event/energy-code-compliance-using-hers-measures-part-1/
http://www.3c-ren.org/events


Questions about Title 24?

Energy Code Coaches are local experts who can help answer your 
Title 24 questions. Coaches have decades of experience in green 
building and energy efficiency improvements. They can provide 
citations and offer advice for your project to help your plans and 
forms earn approval the first time. 

Online:
3c-ren.org/codes

Call:
805.781.1201



Thank you!

For more info: 
3c-ren.org

For questions:
info@3c-ren.org


