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Learning Objectives

X & W @

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.



Housekeeping Reminders
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Access to today’s
recording will be
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our website

AW W4
,*\
’ | \

Today’s session

qualifies for 1 AIA

HSW/LU & 1hr of
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Please use the
Q&A function to
ask questions for
today’s presenters

Cultivate a
positive learning
environment
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CALGreen Embodied Carbon Series

4-part series

Feb. 21, 2024 Understanding the 2023 Embodied Carbon Amendments

Mar. 13, 2024 WBLCA for Code Compliance

Implications of Material Procurement for Design

Apr. 10, 2024 Professionals

June 12, 2024 Building Reuse for Decarbonization and Compliance



Refresher from last webinar

Starting July 2024
Non-residential buildings
over 100,000 sf

Schools over 50,000 sf

Three compliance
pathways

Building Reuse

Section 5.105, Deconstruction
and Reuse of Existing
Structures

Components: Existing primary
structural elements, enclosure, (roof
framing, wall framing, and exterior
finishes).

Exceptions: Additions 2x the area
ar mare of the existing building.

Exclude: Window assemblies,
insulation, portions structurally
unsound or hazardous, and
hazardous materials that are
remediated as part of the project
shall not be included in the
calculation,

Mandatory

45% of the structure and
enclosure to be reused

Tier 1

75% of the structure and
enclosure to be reused

Tier 2

75% of the structure and enclosure
to be reused AND 30% of interior
non-structural elements to be
reused

CALGREEN EMBODIED CARBON OPTIONS

Life Cycle
Analysis

Section 5.409,
Life Cycle Assessment

Scope: 60-year cradle-to-grave
WE LCA {ISO 14044), excluding
operating energy. Show GWP
analysis.

Components: Primary and
secondary structural members,

glazing, insulation, exterior finishes.

Prescriptive
Path

Section 5.409.3,
Product GWP Compliance

Components: Siructural steel,
rebar, flat glass, light and heavy-
duty mineral wool insulation, and
ready mix concrete,

Exception: Concrate mixes can
use a weighted average for all
mixes.

Mandatory
10% reduction from baseline

Mandatory
175% of IW-EPD GWP Limits

Tier 1
15% reduction from baseline

Tier 1
150% of IW-EPD GWP Limits

Tier 2
20% reduction from baseline

Tier 2
IW-EPD GWP Limits

California Energy Codes and Standards: CALGreen Embodied Carbon Requirements Fact Sheet



Is my project covered by the measure?

Covered Not Covered

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

Hospitals - pending OSHPD approval
Building types covered by CALGreen Non-

residential Provisions and >100,000 sf Building types covered by CALGreen Non-residential
. Industrial Provisions and <100,000 sf
. Commercial Office
= Retail Building types covered by CALGreen Residential
e Lab Provisions
- Private School (K-12) . Single Family Residential
*  University Academic (Public & Private) *  Multifamily Residential
. Institutional / Civic . Hotel / Motel / Lodging
. University Housing (Note that Public University Housing IS
covered by Buy Clean CA)

RMI - Energy. Transformed.



Last Webinar: WBLCA

Sample Building

CALGreen Whole Building LCA Reporting Template

LCA model run User input Limits Overall scope induded (select all that apply)
LCA Modeler (company) [private] Structure (required)

Date of Model Run [mm/yyyy) reenculsjl

Project Phase at Model Run I (oflfional)

Reference Study Period (years) MEP [optional)

Software and n Used* ™ Site/Landscaping (opgonal) |
—-Repo mplate
Maodel Floor Mlea

Mandatory Scope ltems

Please break out the following in per element emissions by life cycle in kgC0Ze. Leave blank any sections that were not calculated separately from !
Whole Building GWP

Upfront Carbon Use Phase End of Life Total

Baseline Structure GWP (kgCO2e):

Bazeline Enclosure GWP (kgC02e):

Basaline Whole Building GWP (kgC02e):

Proposed Structure GWP (kgC02e):

Proposed Enclosure GWP (kgCO2e):

Proposed Whole Building GWP (kgCO2e):

Al-A3* Percent Reduction
(A1) Ranw Material Supply, (A2) Transport to Factory, and [AZ)
Manmfactming Mandatory
Tier 1
A4 Tier 2
(A4) Transportation to site
A5* Cci-ca*
[A5) Construction installation or "on-site enengy use”. Leave blank if [C1) Deconstruction)'Demalition, [C2) Transport to Waste
unkown Processing/Disposal, (€3] Waste Processing, (C4) Disposal of Waste
B1-B5* D*
[B1) Use, {BZ) Maintenance, [B3) Repair, (B4) Replscement, (B5) (D) Reuse-Recovery & Recyding Potential
Refurbishment

Optional Items - Proposed Design ONLY

Please break out the following in per element emissions by life cycle in kgOD2e. Leave blank any sections that were not caloulated separately from
Whole Building GWP

Upfront Carbon Use Phase | End of Life Total
Al-3 A4 AS B1-5 14
Interiors GWP (kgCO2e):
MEP GWP (kgCO2e):
SitefLandscaping GWP (kgCO2e):
FFEE GWP (kgCO2e):




Reporting Template Submitted at Permitting

/

\

Understand overall
impact to inform
system selection

~

)

Concept SD

4 Estimate and
document reduction
measures

N *WBLCA

~

)

DD CD

In Drawing or Specs:




CALGreen Quick Guide

SUPPLEMENT UPDATE GUIDE

To the 2022 California Green Building
Standards Code (CALGreen)-Nonresidential

CALIFORNIA
BUILDING STANDARDS COMMISSION

DIVISION 5.4 - MATERIAL CONSERVATION AND RESOURCE EFFICIENCY

Division 5.4, Section 5.401 — Begins on page 5-13 of CALGreen and on page 39 of
the 2022 Guide.

SECTION 5.401
GENERAL

Amended code language.

5.401.1 Scope. The provisions of this chapter specify the requirements of achieving
material conservation, resource efficiency, and greenhouse gas (GHG) emission
reduction through protection of buildings from exterior moisture, construction waste
diversion, employment of technigues to reduce pollution through recycling of materials,
the installation of products with lower GHG emissions and building commissioning or
testing and adjusting.

Change for 2022 Intervening Cycle Supplement: Section has been amended to
include greenhouse gas (GHG) emission reduction and provide clarity.

SECTION 5.409
LIFE CYCLE ASSESSMENT

Section 5.409 — Begins on page 5-15 of CALGreen.

New code language added to the formerly reserved section.
5.409.1 Scope.

[BSC-CG] Effective July 1, 2024, projects consisting of newly constructed building(s)
with a combined floor area of 100,000 square feet or greater shall comply with either
Section 5.409.2, or Section 5.409.3. Alteration(s) to existing building(s) where the
combined altered floor area is 100,000 square feet or greater shall comply with either
5.105.2, 5.409.2, or 5.409.3. Addition{s) to existing building(s) where the total floor area
combined with the existing building(s) is 100,000 square feet or greater shall comply
with either Section 5.105.2, Section 5.409.2, or Section 5.409.3, Effective January 1,
2026, the combined floor area shall be 50,000 square feet or greater.

INTENT:

The intent of Section 5.409 is to add new mandatory regulations for the Whole Building
Life Cycle Assessment (WBLCA) and Product Global Warming Potential (GWP)
compliance pathways, giving design professionals two additional methods to comply
with embeodied carbon reduction requirements.

At this time, these regulations do not apply to commercial buildings that are adapted
(modernized and repurposed) to be used for residential purposes, as these types of
projects are outside the scope of BSC's authority. BSC promulgates CALGreen
standards for nonresidential occupancies where no other agency has authority to adopt
green building standards, state buildings, and University of California and California
State University buildings. For example, OSHPD has jurisdiction over hospitals and
other health facilities.

21
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David P. Wright
Director of Preconstruction,
Schuff Steel

Salma Syed, PE
Structural Project
Manager, DCI Engineers

Hafsa Burt, AlA, LEED
FELLOW, LFA
Founder & Design
Director, hb+a Architects

Sophie Pennetier
Assoc. Director Special
Projects, enclos &
Adjunct Faculty, SCI-Arc

James Little
Director of Technical
Sales, NRMCC

Jessie Buckmaster,
LFA, LEED AP BD+C
Director of Sustainability,
Hathaway Dinwiddie



Today’s Outline

Introduction:

Buy Clean
Design Team and GC Collaboration Goal: Build awareness of
Approaching Each Material: GWRP limits and impacts of
Steel :
=€ procurement to comply with

Concrete :
Enclosure CALGreen regulations.

Glass

Insulation

Moderated Discussion and Q&A

12



Many Contributors!

AENoC

STRUCTURAL ENGINEERS ASSOCIATION
OF CALIFORNIA

Carbon
Leadership
NRMCA

NATIONAL READY MIXED
CONCRETE ASSOCIATION

SE2050

COMMITTING TO NET ZERO

STRUCTURAL
ENGINEERING
INSTITUTE

13
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Buy Clean Timeline

2017, but adoption has been delayed

one year due to Covid-19. Table 1: G limits for eligible material
Notably, concrete was not included in ST ey T T
GWP limits. There are current legislation Hollow structural sections LT1MT €O eq/MT
(SB 778) to add limitations. Stoslplate L49 MT CO; ea T
Concrete reinforcing steel 0.89 MT CO; eq/MT
Similar legislation was proposed in e ST
Washington, but not ratified. Colorado Lght densiy mineral woal board sulation [333kgC0;e0/1
is the Dnly Dther State tG dﬂ' SO, Heavy-density mineral wool board insulation | .16 kg €O, 0q./1 m?

[BuvcLean] § vl

2022
m o O
'Blrl:h- CA *WA *WA funds *CA amends *Buy Clean *CA requests *CA requires *CA *CA GWP
introduces Buy Clean Act: Study final EPDs EPDs publishes standard in
bill Study timeline & report draft max. GWP effect

rules submitted



CALGreen Materials List

Ready-Mixed
Concrete

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

Flat Glass

Insulation:
Light-Density &
Heavy-Density
Mineral Wool Board
Insulation

16



CALGreen GWP Performance Mandatory Limits | Mandatory

I\ 175% of IW-EPD GWP Limits

Tier 1
150% of IW-EPD GWP Limits

Tier 2
.409. W-EPD GWP Limi
FRDE?JECI:I-EGEJ;]BL?M ITS Cﬂnﬁrete1 Readv'M|KEd £ 3 l & =Is
. . Maximum acceptable Maximum GWP
Buy Clean California GWP value . Qongete Eroduct allowed value Unit of Measurement
Materials Product === Unit of Measurement Category GWP
e (unfabricated) _—— (GWP aiiowed)

S (GWP atowed) up to 2499 psi 450 ka COze/m?
Hot-rolled structural 1.77 MT COze/MT 2500-3499 psi 489 kg COgze/m?
steel sections 3500-4499 psi 566 kg COgze/m?
lﬂ-lénélt?;l:lructural SRS MT COpe/MT 4500-5499 psi 661 kg CO2e/m?

5500-6499 psi 701 ka COze/m?
Steel plate 2 61 MT COgze/MT — — ==
6500 psi and greater 799 kg COze/m?
Concrete reinforcing 1.56 MT COgze/MT
steel Concrete, Lightweight Ready-Mixed ?
Flat glass 2.50 kq COze/MT Maximum GWP
R allowed value (GWP | Unit of Measurement
Light-density mineral 583 kg COze/1 m? Category lowed)
wool board insulation up to 2499 psi 875 kq COze/m3
. . . 2
Heaw-dens.m,f mm_eral 14.28 kg COzs/1 m 2500-3499 psi 956 ka COelrm?
wool board insulation .
3500-4499 psi 1.039 kg CO2/m?

CALGreen Quick Guide



Environmental Product Declarations

ENVIRONMENTAL IMPACTS

Declared Product:

Mix 3EFZ75Q1 « South San Francisco (wet) Plant
3INLN 0.45 W/C 1" EF45 3-5SL CO2
Compressive strength: 5000 PS1 at 28 days

Declared Unit: 1 m3 of concrete

Global Warming Potential (kg COz-eq)

Ozone Depletion Potential (kg CFC-11-eq)

Acidification Potential (kg SO>-eq) 1.86
Eutrophication Potential (kg N-eq) 0.36
Photochemical Ozone Creation Potential (kg Oz-eq) 40.7
Abiotic Depletion, non-fossil (kg Sb-eq) 4.0E-6
Abiotic Depletion, fossil (M) 817
Total Waste Disposed (kg) 1.90

Consumption of Freshwater (m?) 1.86
|

Product Components: natural aggregate (ASTM C33), crushed
aggregate (ASTM C33), Portland cement (ASTM C150), slag cement
(ASTM C989), fly ash (ASTM C618), batch water (ASTM C1602),
admixture (ASTM C494)

EPDs are LCAs of Products
Third Party Verified

1ISO 14044 & EN 15804

Avoids Greenwashing

EPDs can be Industry Average
or Manufacturer / Plant /
Product Specific



Life Cycle Scope

EPD LCA Tool

I
BEYOND I
THE
CONSTRUC- LIFECY- U
. PRODUCT TION MAINTAIN AND USE END OF LIFE CLE |
: I Embodied : Embodied Embodied - Operational Embodied Embodied |
GH!i == |
Emfssions | I
l ”».
n | g a'e e & ‘:
&0 A= I
|
Extract Transport Manu- [Transport  Con- Use Mainte-  Reparr Replace- Refu- Energy Water Demol- Haul away Recycling Disposal Reuse/
raw to factory  facture to site struct narce ment  bishment  Use Use ish the waste Recaovery |
| materials produotsl the building materials I
building
' : : : |
.mmmmm B1 | B2 B4 | B5 | B6 | BT | Cc1 |c2]|cs|ca]| D [
| MODULE @ New Buildings Institute |

New Buildings Institute
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Industry-Average

ENVIRONMENTAL PRODUCT DECLARATION

CERTIFIED

Environmental Product Declarations (EPDs)

Product-Specific / Factory-
Specific

ENVIRONMENTAL PRODUCT DECLARATION

a08 Atlas 7ube

Page 1

_CERTIFIED
[C

on the Project Report,”, v3.2 (December 2018), in conformance with
1SO 21930:2017, serves as the core PCR, with additional considerations from the

HoLLOW STRUCTURAL SECTIONS D00 . oivision oF ZEXELMAN INDUSTRIES fe—— Producer L
STEEL TUBE INSTITUTE ATLAS TUBE According to ISO 14025
HOLLOW STRUCTURAL SECTIONS Y L 20T
STEELTUBE EPD PROGRAM AND PROGRAM OPERATOR UL Environment hitps://www.ul.com
INSTITUTE NAME, ADDRESS, LOGO, AND WEBSITE 333 Pfingsten Road Northbrook, Il 60611 https://spot.ul.com
-
GENERAL PROGRAM INSTRUCTIONS
AND VERSION NUMBER General Program Instructions v.2.5 March 2020
The Steel Tube Insiitute was
formed in 1830 when a group of ASSOCIATION NAME AND ADORESS Atlas Tube, 1855 East 122™ Street, Chicago, lllinois 60633 |
manufaciurers joined forces fo
promate and market siee! fubing. DECLARATION NUMBER 4790050508.101.1
Their goal was fo mount a
S DECLARED PRODUCT & DECLARED UNIT Hollow structural steel sections, 1 metric ton
improve manufacturing Part A: Calculation Rules for the LCA and Requirements Project Report, (IBU/UL
techniques and inform REFERENCE PCR AND VERSION NUMBER Environment, V3.2, 12.12.2018) and Part B: Designated Steel Construction Product
cusiomers about their products’ Requirements (UL Environment, V2.0, 08.26.2020).
e e DESCRIPTION OF PRODUCT APPLICATION/USE Hollow structural steel sections used in construction ]
the Insfitute’s efforts today. Using MARKETS OF APPLICABILITY Dot Aiddon Confirm PCR approval
it sirong history as = — by Buy Clean
foundstion, STI is constantly DATE OF |SSUE March 22, 2022 Q——Valldlty‘ of EPD
evalving fo best meet the needs
of a sophisticaied and PERIOD OF VALIDITY 5 years
competifive marketplace. The
organizafion is dedicated to the EPD TYPE Product specific
betterment of the steel industry
and to the advancement of its EPD Score Cradie 1o gate
member campanies. YEAR(S) OF REPORTED PRIMARY DATA 2019-2020
For more information. please
visit: www.stesliubeinstiute.org LCA SOFTWARE & VERSION NUMBER GaBi vi0
LCI DATABASE(S) & VERSION NUMBER GaBi 2021 (CUP 2021.2)
LCIA METHODOLOGY & VERSION NUMBER IPCC ARS + TRACI 2.1
UL Environment Certification of EPD
The sub-category PCR review was conducted by PCR Review Panel
£pd@ul.com
This was with 1SO 14025: 2006.
The UL Environment “Part A: Calculation Rules for the Life Assessment and

&MC

Hollow Structural Sections produced in North America by the Steel Tube Insfitule
membes PRODUCT DECLARATION
LLCOMfER

Use of this EPD is limited to STI members. Member names are available

ENVIRONMENTAL

USGBC/UL Environment Part A Enhancement (2017)
) INTERNAL REXTERNAL

Cooper McCollum, UL Environment

online at

Required for Prescriptive Path

Steel Tube Institute



Reporting Template Submitted at Permitting

Understand overall
impact to inform
system selection

Concept SD

EPDs and
procurement
document

*Prescriptive

In Drawing or Specs:

Requirements

DD CD

WORKSHEET (WS-5)
SECTION 5.409.3 PRODUCT GWP COMPLIANCE - PRESCRIPTIVE PATH

Designer's D
| attest that prescriptive compliance has been performed according to the requirements
of Section 5.409.3 and products have met the minimum 10 percent reduction in global
warming potential as specified in Table 5.409.3. Furthermore, | will ensure during
construction that the material specifications will be reviewed for substantial
conformance with the global warming potential limits indicated on the approved plans so
at the close of construction the minimum 10 percent reduction in global warming
potential is thereby secured

Signature:
Company: Date:
Address: License:
City/State/Zip: Phone:
38
INTENT:

Worksheets WS-4 and WS-5 are added to support verification of compliance for
Sections 5.409.2 Whole Building Life Cycle Assessment (WBLCA) and 5.409.3 Product
Global Warming Potential (GWP) pathways to comply with mandatory embodied carbon
reduction regulations. The worksheets are similar and require the design professional of
record to attest that the work has been performed in accordance with the code
requirements.

COMPLIANCE METHOD:

Include one of the signed in the pursuant to the
verification of appropriate compliance section.
ENFORCEMENT:

Plan review: The plan reviewer should confirm that the appropriate worksheet is
included in the construction documents and is signed by the design professional of
record.

CA
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Manufacturing Specification Example

o CARBON IMPACTS OF STEEL
Where do emissions

come f ro m? BASIQ-"OXYGEN FURN’KC-F (BOF)
BOF INGREDIENTS: ELECTRIC ARC FURNACE '(E'AF)
IRON ORE ‘

LIMESTONE co, EAF INGREDIENTS: _
RECYCLED STEEL (~25%) RECYCLED STEEL (~97%) For USA produced Steel, this

OTHER ELEMENTS (3%) is closer to +75% less!

VS ~50% /
LESS CO,

EMISSIONS

I;
T s e

MOST STEEL MEMBERS ARE RECYCLED
AT THE END OF THE BUILDING'S LIFE

In USA alone, EAF now

accounts for ~70% of Total
TYPICALLY 25% RECYCLED CONTENT  TYPICALLY 97% RECYCLED CONTENT Crude Steel Production!

71% OF GLOBAL STEEL PRODUCTION 29% OF GLOBAL STEEL PRODUCTION

©2018 2030 Inc./Architecture 2030. All Rights Reserved 23

Architecture 2030



Manufacturing Specification Example

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
Example Specification Language

- Reported as “Fabricated” vs. “Unfabricated” 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

Helpful resources for Designers and Contractors: of steel as disclosed in mill-specific, Type il EPDs.”
- AlSC SUStaIna b|!|ty WEbSIte (https://www.aisc.org/vx./h\./—steeI/sustainafoili.tv) TABLE 5.409.3
- Links to EPD’s (Industry Average / Facility Specific) PRODUCT GWP LIMITS
- Guide towards writing Specifications Buy Clean California | MaXifiumaccentable |
- Extensive List of North American Mills whom have | “*Gaeon: — | (nfsbricates) | “oietiicasurement
Lo (GWP aiowea)
Pu blished EPD’s Hot-rolled structural 1.77 MT COze/MT
. steel sections
- Code of Standaro! Practice (AISC 303—22) | Hollow stuoura i o
- Carbon Leadership Forum - Architects Toolkit sections
Steel plate 2.61 MT CO2e/MT

24


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

Manufacturing Specification Example

UCSD Triton Center - San Diego CA ’/

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

Steel Procurement Strategies:

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

25



Specification
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Concrete



v NATIONAL CEMENT

The National Cement Company, Inc.

Environmental Product Declaration (EPD) for
Cement Produced at Lebec, California Operation

GENERAL INFORMATION

This cradle to gate Environmental Product Declaration covers
cement products produced at the Lebec Production Plant.
The Life Cycle Assessment (LCA) was prepared in conformity
with SO 21930, 1SO 14025, 1SO 14040, and IS0 14044. This
EFD is intended for business-to-business (B-fo-B) audiences.

NATIONAL CEMENT COMPANY OF

CALIFORNIA
Lebec Operation
33503 CA-138
Lebec, CA 93243
_ PROGRAM OPERATOR

¢ 7 ASTM International

il 100 Barr Harbor

West Conshohocken, PA 19428

EPD 603 ;
December 12, https:ifeww_astm.com
2023 610-832-9500

alid for 5 years

Product Specific Example
e

ENVIRONMENTAL IMPACTS Lebec Plant:
Product-Specific Type Il EPD Dedared Cement

Product:

Type IL, Type IL Biock and Type IV
Declared Unit: One mefnic Ton of cement

IMPACT CATEGORIES e Lty
‘a;og;l:‘:rmm Foseraal, 1Y 850 748
m":c‘?"““::“‘ Fomnzal 4mE0s | 400805 | aseEDs
mﬂgglﬂﬂ“" Fatential 27IE 230801 | 2ETEDM
::ngg?:qm Fotental 124 107 132
::.;ﬁ:lzmm:;l:m Farmazcn 22 212 =8
::';:‘E‘:""'“"- nan-tazzl 121805 | 1D08EDS | 1.23E05
mlln:a\ureplzunﬂ.msall a3 135 spe7

PRODUCT COMPONENTS

Canker Parcent

0%

Uimeston, Gynsum and cthers
percent

%

NATIONAL READY MIX
ENVIRONMENTAL PRODUCT DECLARATION
Mix OS0CE48010 « Vernon Plant

This Environmental Product Declaration (EPD) reports the

impacts for 1 m® of ready mixed concrete mix, for use in business-

to-business (B2B) comunication meeting the following
specifications:

= ASTM C24: Ready-Mixed Concrete

* UNSPSC Code 30111505: Ready Mix Concrete

= CS5A AZ23.1/A232: Concrete Materials and Methods of
Concrete Construction

= (CS|Division 03-30-00: Castin-Place Concrete

COMPANY

Mational Ready Mix
15821 Ventura Boulevard, Suite 475
Encino, CA 91436

PLANT

Vemnon Plant
2626 26th Street
Vemon, CA 90058

EPD PROGRAM OPERATOR

ASTM International
100 Barr Harbor Drive l
West Conshohocken, PA 19428

ull

DATE OF ISSUE

1152112023 (valid for 5 years until 11/21/2028)
(Portable plant validity is limitad to location spacified)

NATIONAL READY MIXED CONCRETE COMPANY

ENVIRONMENTAL IMPACTS

Declared Product:

Mix OB0CE42010 + Vemon Plant
Description: 1 5000PSI1PU PL
Compressive strength: 5000 PSlat 28 days

Declared Unit: 1 m? of concrete (1 cyd)

Gobal Wanming Potential (kg COz-&q) 198 (152)
Ozone Depletion Potential (kg CFC-11-2q) B.4BE-6 (6.4TES)
Acidfication Potential (kg S0p-eq) 244 (1.87)
Eutrophication Potential (kg M-sq) 0.18 (0.14)
Phaotochemical Qzone Creation Potential 54.0 (#1.3)
(kg Oreq)

Abkotic: Depletion, nan-fossil (kg So-aq) AS4E-6 (3.7TE6)
Ablotic: Depletion, fossil (M) 1,607 (1,228)
Total Waste Disposed (kg) 0.17 (0.13)
Consumption of Frestwater (m?) 0.79 (0.60)

. _______________________________________________|
Product Components: natual aggragate (ASTM C33), slag
cement (ASTM C889), type 1L camnent (ASTM C535), fly ash (ASTM
{0618), batch water (ASTM C1602), admixture (ASTM C404)

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

IS0 2193022017 Sustainability in Building Construction — Environmental Declaration of Building Products: serves as the core PCR
PCR for Concrete, NSF Intemational, December 2022 v2.2 serves as the sub-category PCR

Sub-category PCR review was conducted by Thomas P. Gloria - Industrial Ecology Consultants

Independent verification of the declaration, according to IS0 14025:2006: T internal &4 exemal

Third party verifier Thomas P. Gloria (t.gloria@industrial-ecology.com) « Industrial Ecology Consultants

Ll

[limarE Earl-h Manufacture Representative: John Halverson (JHakerson@natcem.com)
EPDs made easy Software Tool: CarbonCLARITY Suite, EPD Generator » Verification
LCA & EPD Developer: Climate Earth (support@climateearth.com)
NATIONAL READY MIX VERNON
156821 Vertura Boulevard, Suite 475 2626 26th Street
Encino, CA 91436 ‘Wernon, CA 90058
818) T2E-5200 S09-857-4000

For additional explanatory material

28



Manufacturing Specification Example

Where do emissions come from?

EMISSIONS IMPACTS OF CONCRETE

CHEMICAL
REACTION
o,
FOSSIL
Cement 1,400-2,000° C FCU(EL
~87% Material transport INGREDIENTS: ’
. LIMESTONE
and batching SILICA
e ALUMINA
~6% GYPSUM

co,*
co,*
or '\

END OF LIFE:

Concrete can be ground up at the end of its useful
life to make aggregate for new concrete.

co,
Ja - B'_": LY

Aggregates *If exposed to air, concrete will absorb some CO,
~5%
w
AR E
oc
(v}
4
Admixtures % S
; E
z & 5
= |LIMESTONE
Water Ej WATER %
- 0% o z
o o
%] o
5| 2Tt 3
Fig 1.1: Distribution of embodied carbon in a typical structural i S
concrete (RC25/30), LCA stages Al to A3 Q| HeaT AGGREGATE
=
o
O

Raw
CLINKER ~ Matls CEMENT

& NRMCA & ClimateEarth EPD Tool

29
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https://nrmca.climateearth.com/

Manufacturing Specification Example

Where do emissions come from?

Cement Manufacturing — 2 Main CO, Sources:

Raw Mix
E—

Fuel: California plants use advanced and energy efficient production technology
Process: PLC helps reduce these emissions

1. Thermal energy related: peak temperatures of 1400-1450 °C (2550 — 2650 °F) are
required for calcining reaction: +/- 39% of CO, emissions

2. Material related (process) emissions: (CaCO, -> CaO + CO,): +/- 61% of CO, emissions

CNCA CALFORMIA MEVADA 30
CEMENT ASSOCIATION www.cncement.org
—



Concrete

INTENT:

Congrete, being a unique regional product, iSallowed aweighted average calculation
for all concrete mixes used on a project as various regions in California may not be able

Project teams can choose for each mix to comply with the GWP value in the table, or
they can use exception equation 5.409.3.1 to illustrate that, collectively, the concrete
mixes do not exceed the allowed GWP value. The Weighted average approach also
allows more flexibility by allowing projects the ability to trade-off concrete mixes: high
performance/high GWP concrete can be offset with low GWP concrete (flatwork, for
example).
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New code language: sections and table.

C o n C re t 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 Ill 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 using Exception Equation
9.409.3.1. Calculations shall be performed with consistent units of
measurement for the material quantity and the GWP value. For the purposes
of this exception, industry wide EPD’s are acceptable.

Exception EQUATION 5.409.3.1

GWPpr < GWPallowed

where

GWPnh = Z (GWP)(vn) and GWPaiiowed = Z (GWPaiiowsd)(Vn)

and

n = each concrete mix installed in the project

GWP, = the GWP for concrete mix n per concrete mix EPD, in kg COz /m?
GWPaiowea = the GWP potential allowed for concrete mix n per Table 5.409.3
v = the volume of concrete mix n installed in the project, in m?

5.409.3.2. Verification of compliance. Calculations to demonstrate compliance,
Type |ll EPDs for products required to comply if included in the project, and
Worksheet WS-5 signed by the design professional of record shall be provided
on the construction documents. Updated EPDs for products used in construction
shall be provided to the owner at the close of construction and to the
enforcement entity upon request. The enforcing agency may require inspection
and inspection reports in accordance with Sections 702.2 and 703.1 during and
at completion of construction to demonstrate substantial conformance. Inspection
shall be performed by the design professional of record or third party acceptable
to the enforcing agency.
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Concrete

TABLE 5.409.3

PRODUCT GWP LIMITS

Concrete, Ready-Mixed 23

Concrete Product

Maximum GWP
allowed value

Unit of Measurement

Catogory (GWP _aliowed)
up to 2499 psi 450 kg CO2/m?
2500-3499 psi 489 kg CO2e/m?
3500-4499 psi 566 kg CO2¢/m?
4500-5499 psi 661 kg CO2/m?
5500-64399 psi 701 kg CO2e/m?
6500 psi and greater 799 kg CO2/m?

Concrete, Lightweight Ready-Mixed 2

Concrete Product
Category

Maximum GWP
allowed value (GWP

Unit of Measurement

allowed)
up to 2499 psi 875 kg CO2/m?
2500-3499 psi 956 kg CO2e/m?
3500-4499 psi 1,039 kg CO2¢/m?

Footnotes:

1.

The GWP values of the products listed in Table 5.409.3 are based on 175
percent of Buy Clean California Act (BCCA) GWP values, except for concrete
products which are not included in BCCA.

For concrete, 175 percent of the National Ready Mix Concrete Association
(NRMCA) 2022 version 3 Pacific Southwest regional benchmark values are
used for the GWP allowed, except for High Early strength.

Concrete High Early Strength ready-mixed shall be calculated at 130 percent
of the Ready mixed concrete GWP allowed values for each product category.
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Manufacturing Specification Example

==y Carbcn Carbon
Y Leadership Leadarshep
= Forum Faram
| I
L i
Recommended GWP Baseline (kgClO2e/CY) GWP
Durability Criteria SCM % fChoos s one) ﬂﬁm
Btructursl Specified Design Limits on
Component Strength (psi) | Strength F s w € |Max WIC | SCM(%) Min. | Max. [Optiont Option 2 Option 3 0% Comments
Mat Foundaiion
Foolings INGA Ma Emd A% TO%
Piles. el Project specific | (1 56 days L] ] 1] ] (&g exterior)
Mat Foundalion
Foolings 04 ACHITE-18: 28 4.2 2(b)
Pies. #ic Project specific | & 55 da 3 ] 1 2 (&g extenon)
Stab on Grade 250 0 0 0 0 A No lmi 0% 0%
Slab on Grade 4500 3 56 de 2 a 1 2 iind o % % ciass Based on p -—_
Specific o >0 sequencing (hacih
ocal dala jref. GSA Nabonal f Y,
EC3, local Limits
058 M i 2% | 5% |cen By regonal data | - e vative) ovarity of Feazs ihe
Fulatives ) 12 should be sdjushe .
Ristainng walls Preyect speciic | 7 00 0,0 1 0 ] (] 2 _ _
Columns and Wals | Project specific | @ 55 da U] U] ] 0 WA g ek 5% s0% (eg archiecturaly exposed)
Stab on metal deck | 3000 @2Bdeys| 0 0 0 15 | 1% | o
. s
Comvenonal Stabs | Project specific | @ 28 days ] ] o ] g Mol e i : s =
3000 @ 3 days WA i giaba go off crilical padh
PT Siabs 5000 @ 28 days 0 0 0 Q F— o _—
" Suget b Sample Tabl

34


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

Manufacturing Specification

NATIONAL

xed Concrete Company

>

CONCRETE PROJECT GWP CALCULATOR

Project: BeWell Campus, Irvine CA 1-Apr-24
Ready Mix Supplier: National Ready Mixed Concrete Company
Contractor: Oltmans Construction
Vol val Submitted Concrete CLF/PSW Regional | CLF/PSW Regional
Application ° utne ° utne Mix Design . . Project Total / . = /P i =glons
Strength-psi Cubic Cubic " Mix Designs GWP kg COe Mix GWP Mix GWP
P Yard Meter GWP kg CO,e/m’ : kg CO2e/m’ kg CO2e/m3
Foundations - 4,000 psi 841 643 222 142,734 323 207,671
Slab On Grade- 3,000 psi 855 654 314 205,245 279 182,368
Slab on Metal Deck - 3,000 psi 20 13 481 7,354 500 71,645
Backfill - 200 psi 50 38 131 5,007 174 6,651
Other Structural - 4,000 psi 0 324 0 323 0
0 0 0
Total 1,766 1,350 360,341 404,335
This reduction is to CALGreen Monresidential allowed value
Carbon Leadership Forum PSW Benchmark Comparison -43,994 kg CO2 eq -11.5%

Product Specific Type Il EPD's
The baseline used to calculate this reduction is based on CALGreen Monresidential
and NRMCA V3.2 Pacific SW and Includes life cycle stages Al through A3


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

Manufacturing Specification

NATIONAL

Wived Concrete Company

CONCRETE PROJECT GWP CALCULATOR

Project: Weingart Tower - 600 5an Pedro, Los Angeles 1-Apr-24
Ready Mix Supplier: MNational Ready Mixed Concrete Company
Contractor: Pankow Builders
S Volume | Volume i . Submitted Concrete Project Total CLF/PSW Regional | CLF/PSW Regional
Application Cubic Cubic Mix Design Mix Designs AEEn Mix GWP Mix GWP
Strength-psi Number 3 GWP kg CO.e 5 -
Yard Meter GWP kg CO,e/m kg CO2efm kg COZefm
Mat Foundation - 5,000 psi 2,748 2,101 198 415 968 378 794,120
PT Deck - 6,000 psi 2,276 1,740 346 502,041 401 §97,741
Shear Walls - 10,000 psi 1,576 1,205 478 575,919 455 549,413
Tower Columns - 8,000 psi 21 16 285 4576 456 7321
Miscellanous Concrete - 3,500 psi Q 198 0 301 o
Tower Crane Foundation - 5,000 207 158 415 65,674 378 59,819
Pump Prime 23 18 413 7,262 401 7,051
Rat Slab - 2,000 psi 240 183 270 48,540 257 47,154
Total 7,091 5,421 1,720,979 2,162,618
This reduction is to CALGreen Nonresidential allowed value
Carbon Leadership Forum PSW Benchmark Comparison -441 639 kg CO2 eq -22 7%

Product Specific Type Il EPD's
No additional allowance given for required high early strength concrete.
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FACADES EMBODIED CARBON - EXAMPLE

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

20-30% 20-30%  evcuosuee
B Glass 4/
Gypsum, Plaster, and Cement
B Insulation
B Steel and Matals/
B Insulated Metal Panel
B Doors, Windows, and Parts
Wood
B Plastics, Membranes, and Roofing

B Concrete

B Concrete Rebar
Geotechnical Pile Concrete
Concrete

SUPERSTRUCTURE
W Insulation
W Structural Steel 4/
W Concrete
INTERIOR
B Flooring and Wall Base
Carpet Tile
Glass
B Gypsum
B Insulation and Acoustic Finishes
B Paints and Coatings

Steel and Metals
B Doors, Windows, and Paneling

35-40%

SAN MATEO COB3

Image courtesy of Atelier Ten



FACADES PROCUREMENT & IMPACTS [

& Pennetier IGS 2022

Pm” s o

AN~
P

[Sanleiancscn

Option 2

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

DYNAMIC SUPPLY CHAIN OF FACADES ADAPTED FROM HENS & PENNETIER (including updated information):
Driven primarily by: TRANSPORTATION ACCOUNTS FOR 5-10% OF SOME CURTAIN WALL

- Schedule - Warranties BENCHMARKS (CONTEXTUAL TO PROJECT!) WHIST GLASS AND ALUMINUM
- Budget - Materials Specifications MATERIAL PRODUCTION ACCOUNT FOR 75-90% OF EMBODIED CARBON



Glass




Manufacturing Specification Example

RAW MATERIALS ENTER THE FURNACE

FROM THE BATCH HOUSE (not shown) y :

(shtica sand, soda ash, limestone and other materials)

FURNACE 2
MELTING AND REFINING (2900°F) /
1

TINBATH
FORMING (2000°F)

LEHR
ANNEALING f COOLING (enters at 1100°F )

‘ FORCED-AIR COOLING

AUTOMATED INSPECTION PACKAGING

Figure 1: Flat glass production 42



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/

: What s an £PD2

FAQs for Glass in Buildings in Compliance with California AB262 Q:Whatis it Glass? tn additon, pecific rather than
. . o impact inthe inways ) .
O Wht i Calfornis AB2622 Calfornia DS defines flat glass in the AB262 FAQ's 2 “laat o rolled lass that s clearor tinted". The it ok bo compettively dieacranagoous
Gana describes float glass, sheet glas, plate gk reportsa - evele. It provides the
Known as the Buy Clean Calitarmia Act, blic works projects in Caiifornia to 1036 Standrd. Flot Glss s theiindustry published EPDs for G pogoses the LC (Life Cycle
submit an EPD, Declaration, forspecified buiding materials, including flatglass standard for thickness, and P Each g pany. None of the Assessment), which is a study of all environmental impacts of 3 product across its fe
products. i and £PD. Evns leaving the industry
that . i boundaries for
The are: Department of Transportation, Department of works bucigs. The supply hain for ract o H An informal survey of the NGA melngcnmmmeammmr:mmu\eamilnnrmwll\ be willng to publish
Water Resources, Recreation, tions and Rehabiltation, omtrattors Tacity.speciic EPD data bcaus of prictary and cost concers. c E £PDand 3 07
an Department of Regents ity o Calfornia, Trustees of
the Calfforna st n e bya
ety Wht s rocessed Glass? & Can GWP data found in ifferent EPD documents be compared? developed by an industry association ta provide 3 brod e cyce assessment of 3 product type. This generic
¢ EPD counts 25 ane-half of 3 produet for LEED va credit achievement calculations. Product-specific EPDs are
According to Calfornia Department of General Services website: s Rt glass that h jth coating, aminating, sik In order to compare GWP data, there are many factors that have to be the same (same background data, lopecd riop o ue produc
spacifie E9D counts 2 e whole pr purposes of LEED vt st
screening,insulating, painting etc. Glass installed in a public wmmmmm; is aimast certain o have beer mis, o e
e By CleCaltret c, [Pk Gntac G 35003505 soes e Deparment of enerel praespro aloion Tealed oo 4 hor et 0 rs bty e neated et Therefore, Ris not recommended to campare LCA studies, EPDS or data points within these o membercompaniespublishedan ndtr-svrage 9D for ft glsssld i the United tatesin
ces (DGS) is required to establish and publish the maximum acceptable Global Warming fbempered or heat-s ‘and further pracessed into 2 I documents wlth"msec’annﬂ!ev organization as there may be differences in mthudc\ng\" assumptions; December 2) hih
Pw(!m\a\ GNP per produt, The targfor the ct s embeded carbon emisions o sructural. Bt puieo, bt Sllocstion methods;
lat glas, ' hare ok s Futhermore, 50 Labelsa i
ere do | find the EPD resuls?
in acaifornia public warks The glass facade of ap frorn euliple st glass reauiementsfor omparing diferent 205 insection 672, ittt srodus coegon st e s C Where dall find the EPD resul
project they must have  GWP tht does not exceed the it set by DGS. ’ i with equivalent LA, inventory hadk et
e bk g : products and The Industry. ilable for However, this EPD does
Keylogisation dates et et ror campe peeds dnd deadines, 3 48252 becaus s for initead of facity.
. what do | need toco f s asked for flt lass it by & specifc. Cliek here to read Produet Transparency FAGS.

than one fit glass manufacturing lacation and potentially from multiple fat glass manufacturers
- lanuary 3, 2020~ Awarmngaumnrmes will require submission. qmm. Cntarerncrdr o comply wih ABZ62 8 bl orks lng?

- lanuary 3, 2021~ 0:Why does AB262 i gass?
a1, 2021 Awarding authrtes il Eouee GWP complanceof gl materiawith - You will need to explain the following: California DGS defines Fat Glass in the AB262 Frequenty Asked
Ps. 8262 states flat o st s produt o ‘Questions as float o rolled glass that i clear or tinted. Flat Glass, as defined by AB262,is not supplied to
EPD sub bl be developed sccording to Product Category Rules [PCR. PR utilzed Flat glass i not installed into public works buidings. Flat glass manufacturers are several stegs remaved from the final product that is
submissions shallbe developed according to Product Catagory Fules (PCRs) lirgs and prcessed gass s rot installed in public worls buildings. As legally written, AB262 does not apply o processed glass thatis
Inchdd in AB282. NGRSt et 1 DS rtercrn 1 . However, 48762 ey aypicalty suplied to Cabformia public works buikfing
been passed into law with language limited to fat gass. ey seee ? "’
Flat Glass
The Nationsl Glass Association (NGA) has developed a PCR for fat gass (UN CPC 3711) with valcity ah " .
15 a faclty-specific EPD recuired by the State of California for state (government) projects? 0 What i Globsl Warming Potential (GWP]?
o i o § 00 What i Global Warming Potential (GWPY
o darifythe anguage of s Buy Clean Califoria Act Questions state sa WP isa mesnt of g g enisios such s COu ad e b the e ston
glazing supply. product EPD in which the envir toa eLch, product, 4,,,“_,“,,, an
manufacturing facilty.
B . quantity ofa GHG. corca owps
trackthe project i typ multple of glass and other products manufactured for builcings. The EPA provides further information on GWP.

https.//www.glass.org/sites/default/files/2020-04/NGA.EPD %20FAQs%2004.2020.pdf



ﬂglb, Industry-average EPD not acceptable as a
f“"'”"'m Environmental Product BCCA/CalGreen submittal but informs the
industry-average threshold, and the baseline.

Declaration

Flat Glass

UNIT PER

EVALUATION VARIABLE METRIC TONNE TOTAL
Global warming potential kg COz2 eq. 1.43E+03
Acidification potential kg SOz eq. 6.59E+00
Eutrophication potential kg N eq. 3.49E-01
L1 D e ot wrten o support comparte seserione - 1551e Date: December 20, 2019 Ozone depletion potential kg CFC-11 eq. 2.48E-09

l.EII"Ij-CIr-”fEI stage assumPlions. and data quality may produce

el o oieaton, s ey e woncos o " Valid Until: December 20, 2024

o5 variabily i dota e, andl results of variabity n agsesomant I —— Smog formation potential kg Os eq. 1.68E+02
software fools usect Declaration Number: 121

Mineral resource depletion potential kg Fe eq. 1.42E+01

Declasation Mumber: ASTM-EPD121




CALGreen GWP Prescriptive Path
Mandatory Limits

TABLE 5.409.3
PRODUCT GWP LIMITS

Concrete, Ready-Mixed ? 3

Maximum acceptable

l Mandatory
I\ 175% of IW-EPD GWP Limits

Tier 1

150% of IW-EPD GWP Limits

Tier 2

IW-EPD GWP Limits

Buy Clean California Maximum GWP
Materials Product {u% ) Unit of Measurement ® ongette Product allowed value Unit of Measurement
Category * (GWP atiowed) S (GWP si0ued)
fo 2499 psi 450 kg COze/m?
Hot-rolled structural 1.77 MT CO2e/MT ——— — — M 2ell
Hollow structural 3.00 MT COze/MT 3500-4499 psi 566 ka COze/m?
sections 4500-5499 psi 661 kg COze/m?
Steel plate 2.61 MT COgze/MT 5500-6499 psi 701 kg COze/m*
CDHCFETE rE|nﬂ:|rC|rl|:l 155 MT CD.&(I’rMT 6500 DSI and dreater E kg {:C].:I_J'II"I"'Ij
steel
I Concrete, Lightweight Ready-Mixed 2
Flat ;'||.-|:-.:- 2 kag CO T
Maximum GWP
Light-density mineral 5.83 kg COze/1 m? Cnng:tt: I:‘deuct allowed value (GWP | Unit of Measurement
wool board insulation Laregory p—r
Heavy-density mineral 14.28 kg COze/1 m? up to 2499 psi 875 kg COge/m?
wool board insulation 2500-3499 psi 956 kg COze/m?
3500-4499 psi 1.039 kg COze/m?
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Manufacturing Specification

IW EPD
1430 kg

|
|
|
|
|
|
|
/ |
PS Ave |
1381 kg |
|
|
1 |
|
|
|
|
0 : :

950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
GWP (kg COze per metric ton)

Figure 5. Flat Glass EPDs: Distribution of product-specific EPD GWP values for flat glass compared with the
industry-wide EPD value. Source: EC3 database, December 2021. BCCA Applicable EPDs (indicated in blue) are
EPDs for North American products that meet the product category description and follow the PCR identified by
DGS. “PS Ave” is the average of the applicable product-specific EPD values.

# of EPDs

Example

ar

Product-specific EPDs ,/

13 EPDs / 10 manufacturers

Applicable to limit-setting

7 EPDs / 3 manufacturers / 15 facilities

BCCA Applicable

B Yes
No

https://carbonleadershipforum.org/wp-content/uploads/2022/06/CLF-BCCA-Limits-2022-02-16-updated.pdf 46




Manufacturing Specification Example

Glass Compliance Flowchart:

Compliance pathway: LCA or Prescriptive?
Flat glass or not? (not: tempered, heat strengthened, coated, laminated, fritted)

Note: Flat glass in IGU needs to comply with CalGreen / BCCA requirements
Search databases/producers for Type Ill, 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).
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Mineral Wool Insulation



Manufacturing Specification Example

Sand and cullets

)
Melting
@— Fiberizing and binder injection
Reception —
L3y Binder becomes yellow
Longitudinal cut
"White" glass
Transversal cut

Curing oven R

:..,

-

Waste is recycled
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CALGreen GWP Performance
Mandatory Limits

TABLE 5.409.3
PRODUCT GWP LIMITS

Concrete, Ready-Mixed ? 3

Maximum acceptable

I Mandatory
I\ 175% of IW-EFPD GWP Limits

Tier 1

150% of IW-EPD GWP Limits

Tier 2

IW-EPD GWP Limits

Buy Clean California Maximum GWP
Materials Product Iu% ) Unit of Measurement ® ongette Product allowed value Unit of Measurement
_g_l'"'_Cﬂt'E ory ' (GWP ai ) e (GWP aliowed)
fo 2499 psi 450 kg COze/m?
Hot-rolled structural 1.77 MT COze/MT ——— — — M 2ell
Hollow structural 3.00 MT COze/MT 3500-4499 psi 566 ka COze/m?
sections 4500-5498 psi 661 kg COze/m?
Steel plate 2.61 MT COgze/MT 5500-6499 psi 701 kg COze/m*
CDHCFETE FEIr‘IfEJFCIr'ICI 156 MT CD.&:""MT 6500 DSI and dreater @ kg CO.:EJ'IIT'IJ
stee|
- Concrete, Lightweight Ready-Mixed 2
Flat glass 2.50 kq COze/MT
Maximum GWP
Light-density mineral 5.83 kg COz:/1 M- Cnng:tt: I:mduct allowed value (GWP | Unit of Measurement
wool board insulation =cloe bl allowed)
Heavy-density minera 28 g A | 1 up to 2499 psi 875 kg COze/m?
wool board insulation 2500-3499 psi 956 kg CO2e/m?
3500-4499 psi 1,039 kg COze/m?
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Manufacturing Specification Example

: Product-specific EPDs
) | 18 EPDs / 5 manufacturers
|
< | ;V‘;EF':D 7
: =2 K8 Applicable to limit-setting
? :*_ PS Ave 4 EPDs / 1 manufacturer
2 | 4.63 kg
O |
w2
S |
= |
I
1 BCCA Applicable
I B ves
No
0 : | : .
1 1.5 2 2.5 3 35 4 4.5 5 5.5 6

GWP (kg CO2e per m? at RSI-1)

Figure 6. Light-Density Mineral Wool Board EPDs: Distribution of product-specific EPD GWP values for
light-density mineral wool board insulation compared with the industry-wide EPD values. Source: EC3 database,
December 2021. BCCA Applicable EPDs (indicated in blue) are EPDs for North American products that meet the
product category description and follow the PCR identified by DGS. “PS Ave” is the average of the applicable
product-specific EPD values.

https://carbonleadershipforum.org/wp-content/uploads/2022/06/CLF-BCCA-Limits-2022-02-16-updated.pdf 51




Manufacturing Specification Example

| Product-specific EPDs
I
s | 19 EPDs / 5 manufacturers
I IWEPD Z
! Sl Applicable to limit-setting
I
3 : : PS Ave 4 EPDs / 1 manufacturer
4 | 8.19 kg
i |
W
o |
** |
I
1 BCCA Applicable
B ves
No
0 :

2 275 35 425 5 575 65 725 8 875 95 1025 105
GWP (kg COze per m? at RSI-1)

Figure 7. Heavy-Density Mineral Wool Board EPDs: Distribution of product-specific EPD GWP values for
heavy-density mineral wool board insulation compared with the industry-wide EPD values. Source: EC3 data-
base, December 2021. BCCA Applicable EPDs (indicated in blue) are EPDs for North American products that meet
the product category description and follow the PCR identified by DGS. “PS Ave” is the average of the applicable
product-specific EPD values.

https://carbonleadershipforum.org/wp-content/uploads/2022/06/CLF-BCCA-Limits-2022-02-16-updated.pdf 52




Specification

Manufacturing

Insulation Compliance Flowchart:

Compliance pathway: LCA or Prescriptive?
Light/Heavy Density? R value?

Search databases/producers for Type Ill, 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.

Example

= = = = = \
Mandatory
I 175% of IW-EPD GWP Limits l

TABLE 5.409.3
PRODUCT GWP LIMITS

Tier 1
150% of IW-EPD GWP Limits

Tier 2
IW-EPD GWP Limits

Buy Clean California

Maximum acceptable

Materials Product m d Unit of Measurement
1 (unfabricated) -
Cateqory * (GWP allowed)

Hot-rolled structural 1.77 MT CO2:/MT
steel sections
Hollow structural 3.00 MT COze/MT
sections
Steel plate 2.61 MT COz:/MT
Concrete reinforcing 1.5 MT COze/MT
steel
Flat glass 2.50 ka COz/MT
Light-density mineral 2.83 kg COze/1 m?
wool board insulation
Heawvy-density minera 4.28

wool board insulation
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EC3 Tips and Tricks

EC3 | Product Level

Choice of category

A EC3 / Find & Compare Materials

o Category

SELECT CATEGORY

Search category

Concrete &
/ Masonry &
Steel &
Aluminium &
Wood &
Sheathing &
Thermal/Moisture Prot. 4
Cladding &
Openings &
Finishes &
Construction Materials Furnishings et g
Conveying EquipmentPiot g
Plumbing Pt
Mechanical Filet s
ElectricalPiotay
Network Infrastructure &
Asphalt
Utility PipingPitds
AccessoriesFiotg
Manufacturing Inputs &

Bulk MaterialgPilot

Setting filters/ functional equivalence
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Resources

\
Where to start: Embodied Carbon in Construction Calculator (EC3)
FREE Caloreen code access Sustainable Minds Transparency Catalog
Local Energy Codes - CALGreen Fact Sheet SE 2050 Specification Guidance
_ Carbon Leadership Forum Material Baselines )

Where to learn more:
Steel: ’/ Glass: 7 ¢¢
Nucor Steel Spec Guidance Jy/ Review of decarbonization options for the glass 7 \

AISC Sustainability Webpage industry
AISC Environmental Product Declarations Arup, Carbon footprint of facades: significance of
AISC Who Makes the Shapes You Need? glass
STI HSS Producers Capability Tool )! Q
Concrete: {9—oF
Insulation: 2

NRMCA Guide to Improving Specifications for Ready

Mixed Concrete Which insulation most effectively reduces whole-life
Central Concrete, Spec Cuide: Capturing the Value of carbon (embodied and operational)?

Low Carbon Mixes Gensler Product Sustainability Standards (GPS
NRMCA Guide to Specifying Concrete for LEED v4 Standards v1.0)

NRMCA Environmental Product Declarations
Climate Earth Locate a Concrete Producer offering
Instant On-Demand EPDs

NRMCA Concrete Carbon Calculator



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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