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Paris Agreement - targets limiting global warming to 1.5 degrees Celsius.

U.S.goalis toreduce emissions 50%below 2005 levels by 2030.
100%carbon pollution-free electricity by 2035
Achieving net—zero emissions by 2050
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We know there is a lot more to sustainability than Global Warming
Environmental, Socialand Economic factors all play into sustainability

We also know that concrete really shines in many areas related to sustainability
Resilience, thermal mass, durability, etc.

Global warming is affecting everyone on the planet

But we also know that the industry is in an excellent position to improve upon the one area
that tends to receive the most negative attention — CO, emissions

We can measure the amount of CO, associated with concrete

Cantimprove something without being able to measure it first nelﬁ ,
[
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Cement and Concrete Industry Roadmaps

= Carbon Capture, Utilization and Storage (36%)

= Efficiencyin Design and Construction (22%)
0 Design optimization, site efficiency, re-use, etc.

= Clinker Production Savings (11%)

7 Reducing traditional limestone use, fuelsources, etc.

[ Efficiencyin Concrete Production (11%)
0 Optimized mix designs, quality control, industrialized
manufacturing

= Savings in cement and binders (using SCM's) (9%)

*Global Cement and Concrete Association

" Recarbonation (6%)

= Decarbonizing Electricity
5%
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What's a professional to do?

Overwhelming amount of information.
Concrete is a multi-faceted industry.

Various professional knowledge levels
from both the supplyand demand side
of the industry.

End users may know very little.

Need for accelerated adoption of new
materials and technologies.

NUW CARBON NEUTBAL' :

WHEN Yllll I’IH!Ifllll'l' THAT

: 2 MILLION PLASTIC BAGS ARE} _
IlIS'I'IIIHIII'EII WORLDWIDE EVERY MINUTE]
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ACI’s Influence for Cultural Change in
the Industry

ACl’s leadership for over 100 years

Non-trade association

Education, training and certification

Code and specification development

Many start in the industry with ACI

Strong student and international membership (100 countries) nelfl:)

Aware of the urgency and demand for accurate information & e soose
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The Center envisions a concrete industry
where all stakeholders have access to
technologies and the knowledge needed to
effectively and safely produce and place
carbon-neutral concrete and concrete
products in the built environment.

To drive education,awareness, and
adoption ofthe use of carbon-neutral
concrete materials and technologies.
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The Center envisions a concrete industry
where all stakeholders have access to
technologies and the knowledge needed to
effectively and safely produce and place
carbon-neutral concrete and concrete
products in the built environment.

To drive education,awareness, and
APPROPRIATEadoption of the use of
carbon -neutral concrete materials an
technologies.
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ACI Center of Excellence for Carbon-
Neutral Concrete

Core Functions

Material and Technology Validation/Verification Program
Technology Transfer and Acceleration/Implementation
Advocacy and Technical Support

ACl Committee Assistance

Training and Professional Development

International and Student Outreach
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% With increasing focus on climate change, there are many companies making
claims in the marketplace to position themselves and their products as
possible solutions to reducing carbon emissions.

0 As aresult, this environmental information is increasingly being used for
decision-making by individuals and organizations.
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7 However, individuals and organizations using this information want to know
if the environmental information being claimed is accurate and reliable.

&7 In other words, they are looking for assurance based on historical
information, known as verification, and validation of these statements based nel‘j:)
onreasonable assumptions and methods. An ACI Cantr of Excalence

for Carbon Neutral Concrete



NEU Material and Technology

Validation / Verification Progran

NOW CARBON NEUTRAL! |
What is Validation? W/'%
v Validation : Process for evaluating reasonableness of the assumptions, '
limitations and methods that support an environmental statement about

the outcome of future activities

« *f‘f__.*-‘

v Verification: Process for evaluating an environmental information
statement based on historical data and information to determine
whether the statement is materially correct and conforms to relevant
criteria

&7 In short...we are looking to increase assurance in environmental

statements from material and technology manufacturers nelfl""]
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NEU Material and Technology

Validation / Verification Progran

What is Validation/Verification? Anh

0 The NEU Validation/Verification Program provides an independent peer
review of carbon reduction technologies.

0 The Validation/Verification process is conducted by Subject Matter

Experts (SMES) to evaluate the accuracy of relevant technical claims
related to reduction of carbon in concrete.

7 NEU'’s advantage is its proximity to a pool of concrete experts who
participate in ACl committees, etc.
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NEU Material and Technology

Validation / Verification Progran

Governing Standards:

0 The requirements for the Validation/Verification process are provided in the following
international standards
M ISO/IEC 17029:2019 , Conformity Assessment — General principles and
requirements for validation and verification bodies
B CSA/ISO 14064 -3:2020, Greenhouse gases — Part 3: Specification with guidance
for the verification and validation of greenhouse gas statements
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NEU Material and Technology

Validation / Verification Progran

Governing Standards:

0 The requirements for the Validation/Verification process are provided in the following
international standards
v 1SO 14065:2021, General principles and requirements for bodies validating and
verifying environmental information
v 1SO 14066:2011 , Greenhouse gasses — Competence requirements for greenhouse
gas validation teams and verification teams
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NEU Material and Technology
Validation / Verification Progran

DRAFT STANDARD

What is Validation / Verification?

FINAL INTERNATIONAL ISO/IEC

FDIS
17029

. s,:_:; 50 Conformity assessment — General
0 ISO/IEC 17029:2019 , Conformity s | Principles and requirements for
Assessment — General principles SRR | s

and requirements for validation and
verification bodies
v 1SO 17000 -series conformity
assessment standard
B Similar to other 17000 -series

T ——r————

)

standards (ISO/IEC 17020,

17021, 17024, 17025, 17065,
etc.)

Reference number
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NEU Material and Technology

Validation / Verification Progran

FINAL INTERNATIONAL I1SO/IEC
DRAFT STANDARD FDIS
17029

Common ISO 17000 -Series Requirements:

150/CASCO

. . . . . Seeretariat: [50 Co_nfo_rmit:y assessment — General
0 Impartiality and Confidentiality v | Dindplesand equirementsfor
= Risk management T
£ Minimum Personnel competency requirements
£ Openness and fairness
7 Responsiveness to complaints and appeals
0 Internal audits, Management Reviews — )
v Corrective Action Process : T nelfl '
7 Documented Management System ' An ACI Center of Excellence

for Carbon Neutral Concrete



NEU Material and Technology

Validation / Verification Progran

What is Validation / Verification?

0 The requirements for the Validation/Verification process are provided
in the following international standards

ISO/IEC 17029:2019 , Conformity Assessment — General principles and
requirements for validation and verification bodies

CSA/ISO 14064 -3:2020 , Greenhouse gases — Part 3: Specification with
guidance for the verification and validation of greenhouse gas statements
ISO 14065:2021 , General principles and requirements for bodies validating
and verifying environmental information

ISO 14066:2011 , Greenhouse gasses — Competence requirements for
greenhouse gas validation teams and verification teams
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NEU Material and Technology

Validation / Verification Progran

Validation / Verification Process:

7 Organizations may submit applications to the  validation process to verify
specific environmental claims of their products.

0 Validation / Verification Team members will be assigned to review the
application (will typically be 2 or 3 SMEs + a reviewer)

£ Upon application acceptance, a formal agreement will be established
between NEU and the client, specifying the scope of the
validation/verification process, criteria to be evaluated, fees, etc.
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NEU Material and Technology

Validation / Verification Progran

Validation / Verification Process:

Validation / verification Team will conduct the validation / verification

Issue a report indicating the degree of assurance the team has in the
environmental statement

v Qualitative statement or no statement at all
B Not an approval or certification

Report will be reviewed by independent reviewer
v Revisions may be requested of the Validation/Verification Team

Final report issued to the client
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NEU Material and Technology

Validation / Verification Progran

Validation / Verification Body Types:

0 First Party
v Often called an internal audit. This is when someone from the
organization itself will audit a process or set of processes in the
guality management system to ensure it meets the procedure that
the company has specified

v Second Party
v Often conducted by customer or user of product/material to
ensure it meets relevant specifications.

B When a business relationship already exists nelg-)
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NEU Material and Technology

Validation / Verification Progran

Validation / Verification Body Types:

&0 Third Party
v Conducted by independent organization/assessor

&7 NEU will initially focus on a Second Party process
v Report will be confidential between NEU and client, but client may
choose to release the information at their discretion
v Limited publicly available information

0 Potentially offer Third -Party process
B More stringent process

v Includes publicly available information nelg-)
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NEU Material and Technology

Validation / Verification Progran

Validation / Verification Process:

I Technology Categories include, but no limited to:
v Cementitious products, alternative cements, SCMs
B Manufactured/synthetic/recycled aggregates
B CCUS technologies
v Admixtures, nanoparticles, Al/machine learning, etc.

2 No minimum Technology Readiness Level (TRL) is required
v Validation Statement will include transparent, qualifying
statements regarding the amount, manufacturing facility, material
guantity, etc. (lab scale, pilot production facility details, date(s), etc.)
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NEU Material and Technology

Validation / Verification Progran

Key points to the NEU Validation / Verification Process:

27 NEU will be compliant with internationally recognized Conformity Assessment standards

0 Impartiality, confidentiality, and fairness are top priority
& NEU membership is not required
B No discounts will be given
v All Validation/Verification Clients will be treated equally

7 NEU will not be conducting research
v Identify research needs - YES
B Conduct publication research - YES nelfl )
-’

v Conduct laboratory material or physical testing - NO
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NEU Material and Technology

Validation / Verification Progran

Key points to the NEU Validation / Verification Process:

&7 Intent of NEU is to quickly identify materials and technologies that can
best assist with lowing the carbon emissions associated with concrete
construction

7 NEU is not an academic organization, but is instead charged with
assisting with getting these materials / technologies to market and
implemented

&7 NEU is currently seeking Subject Matter Experts to serve on the
Validation/Verification Teams

I Send email to info@neuconcrete.org nelfl:)
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ACI Center of Excellence for Carbol
Concrete

Technology Transfer and
Professional Development

Technology transfer is a vital piece of this work.
Short Courses (virtualand in-person)
Webinars
Training (ACI Resource Center)
Industry Presentations
Carbon Neutral Concrete Summits
Certification Programs
Technical Information Sheets

ACl is a recognized leader in this area, with an established
network within industry and higher education institutions

worldwide. nelﬁ")
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ACI Center of Excellence on Carbon-Neutral Concre

Membership

= Project owners m Material / product suppliers

m Specifying agencies = Trade associations

m Architects / = Educational Institutes
engineers

= Developers

m Contractors nelfl"‘)
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Members of NEU

Founding Member

qci W American Concrete Institute
» Always advancing

31 nelﬁ:)
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Members of NEU y

Sustaining Members
° * Breakthrough
m Metq o@. Energy 9

Supporting Members

<

Affiliate Members

Heidelberg
Materials
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Allied Organizations

NEU will work with industry collaborators through an allied
organization level of participation.

Mission aligned industry associations, govt. agencies,
universities, etc.

Allied Organizations
International Code Council Evaluation Services (ICC -ES)

ASTM International

Inter -American Cement Federation (FICEM)

Concrete Innovation Hub — UC- Santiago, Chile (CIHUC)
NRMCA

CP Tech Center at ISU

PCA

CNCA

cav nel’
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ACI Center of Excellence on Carbon-Neutral 4

Andrea Schokker, PhD,
P.E., LEED AP

Senior Technical Consultant
and Board Advisor

Kelly Dudley Sureka Kari Moosmann Mahmut Ekenel, PhD, ( )
Assistant Sumanasooriya, PhD Director of P.E., FACI U"'
Executive Director Technical Director Marketing Director of Validation AnAcicenter ofexcelience

for Carbon Neutral Concrete



Thank you!

@ NEU: An ACI Center of Excellence for Carbon Neutral Concrete

ﬁ @NEUCarbonNeutralConcrete

o @NEUconcrete
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