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Disclaimer

Except for any statutes or regulations cited, the contents of
this presentation do not have the force and effect of law
and are not meant to bind the public in any way. This
presentation is intended only to provide information to the
public regarding existing requirements under the law or
agency policies. However, compliance with any applicable
statutes or regulations cited Is required.

Unless otherwise noted, FHWA is the source of all images
in this presentation. Other agencies’logos were provided by
their point of contacts.
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Acronyms
e EO Executive Order
e EPD Environmental Product Declaration

e DOTs Departments of Transportation
* GHG  Green House Gas Emissions

e [CA Life Cycle Assessment

* PCR Product Category Rules

e CC Climate Challenge

e ACLCA American Center for Life Cycle Assessment
e SPP Sustainable Pavements Program
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FHWA'’s Vision for Pavements & Materials

an
" t \Y/
Ensure that pavements are 2@%%%2& S —
designed, constructed, preserved, and - |
_ _ P SUSTAINABLE
maintained to accommodate current N\ @
and predicted traffic needs and e

MANAGEMENT PAVEMENTS

consider economic, environmental,
and social impacts and burdens
throughout the pavement's life cycle.
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SPP Vision:

Sustainable thinking is embraced throughout
the life-cycle of all publicly-owned pavements
In the United States.
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SPP Mission:

To advance the knowledge and practice of designing,
constructing, and maintaining more sustainable
pavements through:

 Stakeholder engagement
* Education
» Development of guidance and tools

allSTAINABLE
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Designing, constructing, and
maintaining pavement systems
which minimize environmental

The Pursuit of

Sustainable impacts while maximizing
Pavements economic benefits and ensuring
equitable social outcomes. ]
/
P 4
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Sustainable Pavements Technical Working Group
(SPTWG)

 Stakeholders from highway agencies, academia, and industry.

* Role of SPTWG:
« Share information on pavement sustainability
» Provide input to FHWA on sustainability [||][| @ e
» Review documents and deliverables
« Assist in pilot studies and implementation
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SPP Progress

Life-Cycle Assessment Il: Application to

Pavement Systems, Environmental Product Resiliency of
Declarations, and Product Category Rules Pavement Systems
Pavement LCA Tool Tech Brief: Climate Change

Life-Cycle Assessment I: Tech Brief: Life-Cycle Thinkin Adaptation for Pavements

Understanding Concepts ‘ Tech Brief. Data Needs for Eeng_Exchunge on Pavement
Pavement LCA esiliency

Characterizing Pavement Sustainability Pavement LCA Framework Document . Pavement Resiliency
and Understa nding Current Practices Tech Brief: Pavement Life-Cycle Assessment Summary Report

Product Declarations

PHASE 1: STATE OF KNDWLEDGE PHASE 2: IMPLEMENTATION

e0ll e0l2 2013 2014 2013 2016 el e0l8 20id 2020 202l
. |

Documenting Sustainability Developing a Road Map for the Implementing Sustainability Concepts
Considerations in Pavement Systems Sustdinable Pavements Program and Practices
Sustainable Pavements Reference Document Sustainable Pavements Program Road Map Case studies, video clips, newsletters, and flyers

Tech Brief: Pavement Sustainability highlighting sustainable technologies and practices
- R - ) Nebinar Series Il: C Practices, Evaluati |
Assessment

Tech Brief: Sustainability Considerations for Asphalt Pavements
Tech Brief: Sustainability Considerations for Concrete Pavements
Webinar Series |: Towards Sustainable Pavement Systems
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Attaining Sustainabillity is an “all-hands-on-
deck” effort

PAVEMENT
We can'’t solve 7 REHABILTATION
problems by using the

same kind of thinking

{7

we used whenwe | gy B e\t A
created them.

Source: OpenClipart-
Vectors from Pixabay
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Environmental Product Declarations (EPDs)

« Communicate environmental

impacts of material or product EPD
» Express the results of an LCA S DECLARATION

» Developed with stakeholder input

_ [t e e R
» Follow industry standards PR e
described in the PCR
- EPDs are not required by Federal
law or regulation —

11
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EPD Program

Product Category
Rule (

\-

PCR)

“Set of specific
rules,
requirements, and
guidelines for
developing Type Il
environmental
product
declarations for
one or more
categories”
(ISO 14025)

P

Life Cycle
Assessment (LCA)

“A compilation and
evaluation of the
inputs, outputs,

and potential
environmental
impacts of a
product system
throughout its life
cycle.”

(ISO 14040)

(EPD)

. 9

Environmental
Product Declaration

“Providing
quantified
environmental
data using
predetermined
parameters and,
where relevant,
additional
environmental
information”

(ISO 14025)

U.5.Department of Transportation
Federal Highway Administration
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Sample EPDs

PRODUCT DESGRIPTION ENVIRONMENTAL IMPACTS
Gradation Type: dense

Mix Design Method: superpave Declared Product:
Nominal Maximum Aggregate Size: 12.5 mm Description: Exterior 4000 PSI

Global warming potential (GWP-100) @ 71.05 (64.46) kg CO2 Equiv.

Acfdﬁcation potential (AP) 1.72e-07 (1.56e-01) kg 502 Equhr:

Photochemical ozone creation 4.51 (4.0
potential (POCP)

0.95

Eutrophication Potential (kg N-eq) 0.24

Declared Unit: 1 m? of concrete

PRODUCT INGREDIENTS

Component Material

Aggregate Natural Stone = =

s P Global Warming Potential (kg CO -eq)

Aggregate Natural Stone

Aggregate Natural Stone L, . -
cement (ASTM C150), fly ash (ASTM C618), batch water (ASTM

Aggregate Natural Stone 8 C1602), admixture (ASTM C494), admixture (ASTM C260)

RAP Reclaimed Asphalt Pavement 24

Binder Unmodified 4
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Uses of EPDs and LCA throughout the
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Project Development Process

- Collection of EPDs -
- EPDs as Data — - *

Source

Collection
e \- -'\

- EPDs to procure
materials

U.5. Department of Transportation y
Federal Highway Administration

! - LCA Consequential
P;i';:'i':‘%/ (&= | - Performance Metrics
- EPDs as Data Source

Design-Bid-Build

- LCA support Env.

- EPDs as Data

Permitting

Source

- LCA Pavements

- EPDs as Data

Design

Source

—
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CLIMATE SR
CHALLENGE St
EO 14057 25 States Inflation EDC-7
specified goal of (+2 Locals) Rgd_uction Act EPDs_for
Net Zero Eederal Participating $2 Billion for FHWA Sustainable
Procurement 35+ projects from Low-carbon Project Delivery
27 agencies transportation

$7.1M materials grants

15
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Sustainability Initiatives in the Spotlight

U.S. DOT STRATEGIC GOALS

Safety

Economic Strength and Global Competitiveness

e r— / Climate and Sustainability US DOT - Policy

‘a sy e, “...Substantially reduce greenhouse Statement on Buy
i gas emissions and transportation- Clean Initiative
P related pollution and build more Embodied Carbon
= - and Working Group

transportation systems...”
- | D Source: FY2022-26 USDOT Strategic Plan 16



https://www.transportation.gov/dot-strategic-plan
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Carbon Reduction Program
23 U.S.C. 175

Program Purpose:

The BIL establishes the Carbon Reduction Program (CRP), which provides
funds for projects designed to reduce transportation emissions, defined as
carbon dioxide (CO,) emissions from on-road highway sources.

Bipartisan Infrastructure Law Section 11405 §176(b)(2)
https://www.fhwa.dot.gov/bipartisan-infrastructure-law/quidance.cfm .

PAV EM[NIS U.S. Department of Transportation y
PROGRAM


https://www.fhwa.dot.gov/bipartisan-infrastructure-law/guidance.cfm
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Inflation Reduction Act of 2022 (Pub. L. No. 117-169) - link
T S T

60112 S§250M  Environmental Product Declaration Assistance Sept. 30, 2031
Low-Embodied Carbon Labeling for Construction
Materials

60116 EPA S100M < Identify and label construction materials with lower Sept. 30, 2026

embodied GHG
* Production, Use, and Disposal

60503 SEMFERRE] | e don | e eillomsCailen Meails Sept. 30, 2026

Buildings Fund

Low-Carbon Transportation Materials Grants

e Use of construction materials and products that have
substantially lower embodied GHG Production, Use,
and Disposal

60506 DOT FHWA $2B Sept. 30, 2026

18


https://www.congress.gov/bill/117th-congress/house-bill/5376/text
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STATE‘_ level initiatives

Information collected from State
legislative websites.

n States that legislated green public purchasing

States that have considered green public purchasing legislation in past 2 years 19
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FHWA Climate Challenge:

Quantifying the Emissions of Sustainable Pavements

State DOTs and other public agencies explore the use of LCA and
EPDs as a standard practice to inform pavement material and
design selection for enhancing sustainable pavement practices and
guantify the emissions and impacts of those practices.

GO

L

CLIMATE
CHALLENGE

For the latest information, visit https://highways.dot.gov/climatechallenge

20


https://highways.dot.gov/climatechallenge

Climate Challenge Participants

* 30+ proposals from 27 agencies
(including 2 local agencies)
* Education, implementation,

benchmarking, fundamental
research projects

* Providing technical and funding
(S7.1 million) assistance

* +7 DOTs are exploring Buy Clean
Policy through its projects
* WA, MN, IN, NY, DE, MD, PR

21
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CC: Types of project — Asphalt and Concrete

Asphalt

AL
Az
- co
HI

L

LA

. MS
NJ

- OK

© PANYNJ
- OR

___________________

\
S
|
o
o

-
Iz

____________________

~

Concrete

. | City of Seattle
| lowa |
] : TX

____________________

Climate Challenge Projects: Asphalt vs
Concrete

13, 48%

Asphalt

m Concre te
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New Jers ey Project 1: Utilization of EPDs and LCAs to Promote Sustainability in New
D OT Jersey’s Pavements
Project 2: Improve Sustainability of Asphalt Pavement Overlay in New Jersey

Project Goals:

Project 1: To utilize EPDs and LCAs to promote consideration of sustainability in maintaining NJDOT’s

pavement infrastructure.
Project 2: To improve sustainability and reduce carbon emission of asphalt pavement overlays in New Jersey

Project Tasks:

Contact Information;

Nusrat Morshed
D<:nusrat.morshed@
dot.nj.gov
® :609-963-1700




Resources

* http://www.fhwa.dot.gov/pavement/sustainability
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Education

Pavement LCA
Framework

Webinars

Tech briefs,
studies

Technical articles

Research

LCA fit in transportation
decision-making

EPDs in Green Public
Procurement

L CA of recycled plastics in
pavements

L CA of ground tire rubber in

pavements

Deployment

LCAPave Tools

Pilot projects with State
DOTs

Mobile Pavement
Technologies Centers

Informing pre-engineering

with ICE Tool 25



http://www.fhwa.dot.gov/pavement/sustainability
https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=998
https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=998
https://link.springer.com/article/10.1007/s11367-020-01777-x
https://link.springer.com/article/10.1007/s11367-020-01777-x
https://www.fhwa.dot.gov/pavement/lcatool/
https://www.fhwa.dot.gov/pavement/sustainability/webinars.cfm
https://www.sciencedirect.com/science/article/abs/pii/S0959652620346631
https://www.sciencedirect.com/science/article/abs/pii/S0959652620346631
https://www.pooledfund.org/Details/Solicitation/1542
https://www.pooledfund.org/Details/Solicitation/1542
https://www.fhwa.dot.gov/pavement/sustainability/guidance.cfm
https://www.fhwa.dot.gov/pavement/sustainability/case_studies/
https://trid.trb.org/view/1759045
https://trid.trb.org/view/1759045
https://www.fhwa.dot.gov/pavement/sustainability/sustainable_concrete.pdf
https://www.fhwa.dot.gov/pavement/sustainability/sustainable_asphalt.pdf
https://www.fhwa.dot.gov/pavement/sustainability/articles.cfm
https://www.fhwa.dot.gov/pavement/recycling/gtr.cfm
https://www.fhwa.dot.gov/pavement/recycling/gtr.cfm
https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/
https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/
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Migdalia Carrion (Migdalia.Carrion@dot.gov)
FHWA Sustainable Pavements Program Manager

Research

http://www.fhwa.dot.gov/pavement/sustainability
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http://www.fhwa.dot.gov/pavement/sustainability
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http://www.fhwa.dot.gov/pavement/sustainability
https://pixabay.com/photos/question-question-mark-help-2309040/
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