LCA, EPD, PCR...

what it all means, how do we get the
iInformation, how are they being used
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So let’s start with huh?
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Life Cycle

Defines which product life cycle phases are included
* Product Stage (Modules A1-A3): Raw Material and Manufacturing (required)
* (Construction Stage (Modules A1-A4): Transportation and Installation

* Use Stage (Modules B1-B7): Use, Maintenance, Repair, and Replacement




Parameters
(Weighted Average)

Units

2.13E+02

6.47E-06

8.13E-01

1.68E-01

7.66E-02

3.00E+02

2.12E+01

1.16E-05

1.29E-01

2.62E-02

9.30E-03

1.87E+01

Modules Included in LCA

A5

3.93E+01

3.81E-06

1.13E-01

3.27E-02

1.24E-02

6.88E+02

B1-B7

C1

2.1E+00

2.6E-07

1.6E-02

3.7E-03

4.7E-03

2.9E+01

3.2E+00

2.2E-06

1.9E-02

4.8E-03

1.4E-03

4.0E+01

1.6E+00

1L.1E-06

1.2E-02

2.5E-03

8.9c-04

2.0E+01

Results will be presented by impact category across each life cycle module.
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What is the EPD?

Type lll label, third party verified, and internationally
recognized!

A single transparent disclosure of a product’s
impacts throughout its life cycle. EPDs are an

evaluation tool to help manufacturers, purchasers,
suppliers and distributors from government to
institutional facilities evaluate a product’s
characteristics. Further, they enhance awareness of
the overall impact of a product. EPDs can represent
one product, a group of similar products from one or
more manufacturer’s site, or multiple manufacturers
(e.g. an industry average EPD)




EPD: Contents

* An EPD contains:

° General declaration information
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EPD development process

Program Manufacturer/c Independent or Manufacturer Program operator

operator onsultant third party /consultant
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ldentify available or  Conduct LCA Verify LCA Compile EPD Third party EPD
create new PCR certification of EPD registration




LCA Results

Results shown below were calculated using TRACI 2.1 Methodology.

TRACI 2.1 Impact Assessment
Parameter Parameter Unit A1-A3 A4 A5 C2-C4
GWP Global warming potential kg CO,-Eq. 3.9E+01 2.5E+00 1.5E+00 1.8E-01
ODP Depletion potential of the stratospheric ozone layer kg CFC-11 Eq. 3.1E-06 9.6E-11 2.8E-08 5.8E-09
AP Air Acidification potential for air emissions kg SO,-Eq. 3.1E-01 1.5E-02 1.6E-02 1.3E-03
EP Eutrophication potential kg N-Eq. 1.2E-01 8.4E-04 2.6E-03 8.4E-05
SP Smog formation potential kg Os-Eq. 3.0E+00 4.1E-01 4.7E-01 3.5E-02
FFD Fossil Fuel Depletion MJ-surplus 54E+01 | 4.8E+00 | 2.5E+00 | 4.0E-01
Results shown below were calculated using CML 2001 - April 2013 Methodology.
CML 4.1 Impact Assessment
Parameter Parameter Unit A1-A3 A4 A5 C2-C4
GWP Global warming potential kg CO,-Eq. 3.9E+01 2.5E+00 1.5E+00 1.8E-01
ODP Depletion potential of the stratospheric ozone layer kg CFC-11 Eq. 2.4E-06 9.6E-11 2.1E-08 4 4E-09
AP Air Acidification potential for air emissions kg SO,-Eq. 3.0E-01 1.3E-02 1.5E-02 1.1E-03
EP Eutrophication potential kg(P04)3-Eq. 6.6E-02 2.2E-03 narman 4 nmnd
POCP i °"“a“°ghp;fcngi:‘r;?;;%‘)’(‘i’:::éﬁc ozone kg ethane-Eq. | 1.6E-02 | 5.7E-04
ADPE Abiotic depletion potential for non-fossil resources kg Sb-Eq. 9.0E-04 0.0E+00
ADPF Abiotic depletion potential for fossil resources MJ 6.3E+02 3.5E+01

Results below contain the resource use throughout the life cycle of the product.

Resource Use

Parameter Parameter Unit
PERE Renewable primary energy as energy carrier MJ
PERM Renewable primary energy resources as material utilization MJ
PERT Total use of renewable primary energy resources MJ

PENRE Nonrenewable primary energy as energy carrier MJ
PENRM Nonrenewable primary energy as material utilization MJ
PENRT Total use of nonrenewable primary energy resources MJ
SM Use of secondary material MJ
RSF Use of renewable secondary fuels MJ
NRSF Use of nonrenewable secondary fuels MJ
FW Use of net fresh water m?

CML TRACI

Global Warming
Potential refers to
long-term changes
in global weather
patterns that are
caused by increased
concentrations of
greenhouse gases in
the atmosphere.

1.56E+00
kg COo-Equiv.

kg COo-Equiv.

Ozone Depletion
Potential is the
destruction of the
stratospheric ozone
layer, which shields the
earth from ultraviolet
radiation that’s
harmful to life, caused
by human-made air
pollution.

5.16E-11
kg CFC 11-Equiv.

kg R11-Equiv.

Photochemical Ozone
Creation Potential
happens when
sunlight reacts with
hydrocarbons, nitrogen
oxides, and volatile
organic compounds, to
produce air pollution
known as smog.

3.28E-02
kg O; -Equiv.

kg Ethene-Equiv.

Acidification Potential
is the result of human-
made emissions and
refers to the decrease
in pH and increase in

acidity of oceans, lakes,

rivers, and streams —
polluting groundwater

and harming aquatic
life.

1.14E-02
kg SO2-Equiv.

kg SO%-Equiv.

Eutrophication Potential

occurs when excessive
nutrients cause
increased algae growth
in lakes, blocking the

underwater penetration

of sunlight needed to
produce oxygen and
resulting in the loss of
aquatic life.

1.12E-04

kg N-Equiv.

kg PO4-Equiv.

Depletion of Abiotic
Resources (Elements)
refers to the reduction
of available non-
renewable resources,
such as metals, that are
found on the periodic
table of elements, due
to human activity.

kg Sb-Equiv.

kg Sb-Equiv.

Depletion of Abiotic
Resources (Fossil Fuels)
refers to the decreasing
availability of non-
renewable carbon-
based compounds, such
as oil and coal, due to
human activity.

7.10E-01
MJ

MJ
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High Level Carbon/LCA Demand Drivers -
organizations

* Sustainable Accounting Standards Board
(SASB)

* (Carbon Disclosure Project (CDP)

* Global Reporting Initiative (GRI)

* Task Force on Climate-Related Financial
Disclosure (TCFD)

* Science Based Target Initiative (SBTi) ‘ ggls_l\go

TARGETS

| 1]

* MSCI MSCI &

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION



1st Buy Clean Act

Jan. 1, 2019 CA started requesting EPDs; Jan. 1, 2020 CA
requires EPDs for certain material types

The department shall establish a maximum acceptable global
warming potential (GWP) for four types of materials:

*Carbon Steel Rebar
*Structural Steel
*Flat Glass
*Mineral Wool Board Insulation
First legislation in the U.S. that require the use of EPDs

Proposed legislation AB 1369 would include gypsum board,
iInsulation, carpet, and celiling tiles.
(https://leginfo.leqislature.ca.gov/faces/billTextClient.xhtmI?bill_id
=202120220AB1369)



https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220AB1369
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Chapter 7.8. Carbon Intensity of Building Construction

(a) The commission, in consultation with the State Air Resources Board, shall develop
a framework for measuring and then reducing the carbon intensity of the
construction of new buildings, including those for residential uses. The commission
shall design the framework to achieve an 80 percent net reduction in the carbon intensity
of construction and materials used in new construction by 2045 with interim goals of 20
percent below 2020 levels by 2030 and 40 percent below 2020 levels by 2035. The
framework shall be developed in coordination and consultation with other state agencies
and experts in academia, industry, and public health.

The framework shall include both of the following:

(1) A life-cycle assessment, as defined in the International Organization for
Standardization (ISO) 14040 series of standards with a focus on the Product Stage &
Construction phases (A1—ADb), to determine the carbon intensity of the construction of
new residential and nonresidential buildings, including, but not limited to, the carbon
iIntensity of the materials used, the energy used in the construction, and the waste
generated by the construction.

(2) A requirement for the submission by an entity undertaking the construction of a
project with a minimum size of five new residential units or ___ square feet of
nonresidential building space, as applicable, an Environmental Product Declaration,
Type lll, as defined by the International Organization for Standardization (ISO) Standard
14025, or similarly robust life-cycle assessment methods that have uniform standards in
data collection consistent with ISO Standard 14025, industry acceptance, and integrity for
construction materials used for the building and the life-cycle assessment established
pursuant to paragraph.

CALIFORNIA LEGISLATURE—2021—22 REGULAR SESSION

ASSEMBLY BILL No. 2446

Introduced by Assembly Member Holden

February 17, 2022

An act to add Chapter 7.8 (commencing with Section 25680) to
Division 15 of the Public Resources Code, relating to greenhouse gases.

LEGISLATIVE COUNSEL’S DIGEST

AB 2446, as introduced, Holden. Embodied carbon emissions:
construction materials.

The California Global Warming Solutions Act of 2006 designates
the State Air Resources Board as the state agency charged with
monitoring and regulating sources of emissions of greenhouse gases.
The act requires the state board to adopt rules and regulations to achieve
the maximum technologically feasible and cost-effective greenhouse
gas emissions reductions and to ensure that statewide greenhouse gas
emissions are reduced to at least 40% below the statewide greenhouse
gas emissions limit no later than December 31, 2030.

Existing law requires the State Energy Resources Conservation and
Development Commission to adopt regulations on building design and
construction standards that increase efficiency in the use of energy and
water for new residential and nonresidential buildings, and energy and
water conservation performance standards for new residential and
nonresidential buildings.

This bill would require the commission to develop a framework for
measuring and then reducing carbon intensity in the construction of
new buildings, including those for residential uses. The bill would
require the commission to design the framework to achieve an 80% net
reduction in the carbon intensity of construction and materials used in




Federal Carbon Requirements

. . Federal Sustainability Plan
Wh'te HOUSG ExeCUt|Ve Ordel’ 14057 gg:;v;:\egrgynﬁzszﬁlesan:Jobs

* Federal Sustainability Plan

* Net-Zero Emissions Procurement by
2050
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GSA Concrete and
Asphalilt

Low Embodied Carbon Concrete Standards for all GSA Projects
March 2022 version

1. The [prime contractor] shall provide a product-specific cradle-to-gate Type Ill environmental product
declaration (EPD) for each concrete mix design specified in the contract and used at the project, using
NSF International’s product category rule for concrete. Please send EPD(s) with each concrete mix batch
design (including type [e.g. standard or lightweight mix] and volume) to embodiedcarbon@gsa.gov, and

upload the submittals into GSA’s project management information system.

2. The [prime contractor] shall provide low embodied carbon concrete that meets the global warming
potential (GWP) limits of the table below, for concrete of the mix type and strength class.

Maximum Global Warming Potential Limits

for GSA Low Embodied Carbon Concrete

(kilograms of carbon dioxide equivalent per cubic meter - CO,e kg/m?)

Specified compressive

strength (fc in PSI) Standard Mix High Early Strength Lightweight
up to 2499 242 326 462
2500-3499 306 413 462
3500-4499 346 466 501
4500-5499 385 519 540
5500-6499 404 546 N/A
6500 and up 414 544 N/A

These numbers reflect a 20% reduction from GWP (CO.e) limits in proposed code language:

“Lifecycle GHG Impacts in Building Codes” by the New Buildings Institute, January 2022.




Rating Systems/Code

* LEED

* LBC

* BREEAM

BREEAM

* International Rating Systems — AUS Green P
Star, Singapore BCA Green Mark, etc \

g
RP1SCC

* NAHB National Green Building Standard

+ |gCC/ASHRAE 189.1




Crocs commits to becoming net zero Gz»

. . . August 5, 2021 ustainable Business i Chris Remington
Deloitte launches climate change learning for emcor  Uenees . ol— — -
all staff w0 Exxon mulls pledging LR AP NP RN, LR

by Ashleigh Webber | 20 Aug 2021

net-zero carbon

JHVEPhot

IBM Commits to Net Zero Greenhouse

Gas Emissions by 2030
February 16, 2021

ARMONK, N.Y., Feb. 16, 2021 — IBM today announced that it
will achieve net zero greenhouse gas emissions by 2030 to
further its decades-long work to address the global climate
crisis. The company will accomplish this goal by prioritizing
actual reductions in its emissions, energy efficiency efforts and
increased clean energy use across the more than 175 countries
where it operates.

Thermo Fisher Scientific Commits to
Achieve Net-Zero Carbon Emissions by
2050

Accelerated efforts align with the Paris Agreement and Race To Zero to combat climate
change

sources

2 minute read Reuters

Netflix Commits to Net Zero by 2022, Better

chrcscntation Onscreen and Off

PNC Commits $20 Billion to Environmental
Finance

AUCUST 18, 2021 BY EMILY HOLBROOK

emissions by 2050 -
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HOME WORLD US COMPANIES TECH MARKETS CLIMATE OPINION WORK & CAREERS LIFE & ARTS HOW TOSPENDIT

We believe in capitalism. But the model is under strain.
We need to reform in order to preserve. If you think the same, join us.

Latest from Climate Capital

| UK green homes scheme © Growing calls for delay to UN ) e Warning of damage to UK

a condemned as badly planned and . climate summit amid pandemic m leadership on climate change from
rushed new colliery

Climate Capital Oil & Gas industry + Add to myFT)

Defeats for Big Oil mark ‘sea change’
in climate battle

Investors trigger boardroom changes at ExxonMobil as activists force
Shell to cut emissions
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Members of the environmental group Milieudefensie celebrate in The Hague on Wednesday after a Dutch court ordered Royal
Dutch Shell to accelerate its emissions cuts © Peter Boer/Bloomberg
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Thanks - questions?

Josh Jacobs
josh@wapsustainabili
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