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Eng. Lynnette Alicea-Leon

Special Assistant of the Secretary
Department of Transportation and Public Works
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Eng. Andrés Alvarez-lbanez
Territorial Program Manager, FHWA - Puerto Rico and USVI Division

U.S. Depariment of Transportation
(‘ Federal Highway

Administration
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Eng. Candido Camacho Ayala

Champion of the EPDs Initiative
Puerto Rico Highways and Transportation Authority (PRHTA)
* Interim Chief, Traffic Data Collection & Analysis Office PRHTA
e Interim Chief, Pavement Management Office PRHTA
* Program Manager, TAMP
PRHTA
e BSCE from University of Puerto Rico at Mayaguez
e BSCE —Professional Enhancement courses, Transportation, Traffic
* Professional Engineer (PE)
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Eng. Sheila J. Sanchez-Bonilla

 Project Manager, Pavement Management Office,
Puerto Rico Highways and Transportation Authority
(PRHTA)

e Champion of the EPDs Initiative PRHTA

e BSEE from University of Puerto Rico at Mayaguez

 Associate Engineer (AE)
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Introduction to EPD for Sustainable Project Delivery:
FHWA Climate Challenge

Eng. Candido Camacho-Ayala
Eng. Sheila J. Sanchez-Bonilla
Champions of EPDs Initiative, PRHTA
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Acronyms

CC Climate Challenge

EDC Every Day Counts

EPD Environmental Product Declaration

FHWA Federal Highway Administration

GHG  Greenhouse Gas

LCA Life Cycle Assessment

PCR Product Category Rules

PRHTA Puerto Rico Highway and Transportation Authority
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Sustainability

® General - Balance of the environmental, social, and
economic needs.

® Pavements - System characteristics that indicate

pavement’'s ability to:
o Achieve the engineering goals for which it was
constructed @
o Preserve and restore surrounding ecosystems 4
o Use financial, human, and environmental resources o
economically (

o Meet basic human needs such as health, safety, equity,
employment, comfort, and happiness
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EPD

®* Document that communicate
environmental impacts and
quantify GHG emissions from
materials and practices for the
design, construction, and
maintenance of pavement.

® Use of EPDs is not a Federal
requirement.
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An Environmental Product Declaration for Asphait Mixtures

PRODUCT DESCRIPTION
Gradation Type: dense
Mix Design Method: superpave

Nominal Maximum Aggregate Size: 12.5 mm

Performance Grade of Asphalt Binder; PG 58-28

This mix producer categorizes this product as a Hot Mix Asphalt (HMA) asphait mixture

This asphait mixture was produced within a temperature range of 150 to 161°C

IMPACT CATEGORY

Global warming potential (GWP-
100)

Ozone depletion potentlal (ODP)
Eutrophication potential (EP)
Acidification potential (AP)

Photochemical ozone creation
potential (POCP)

POTENTIAL IMPACT PER METRIC TONNE ASPHALT

MIXTURE (PER TON ASPHALT MIXTURE)

71.05 (64.46) kg CO2 Equiv

9.92e-08 (9.00e-08) kg CFC-11
1.246-02 (1.13e-02) kg N Equiv.
1.720-01 (1.56e-01) kg SO2 Equiv

4.51 (4.09) kg O3 Equiv

DECLARED UNIT: The declared unit is 1 metric tonne (1 short ton) of an asphalt mixture

PRODUCT INGREDIENTS
Component

Aggregate

Aggregate

Aggregate

Aggregate

Aggregate

RAP

Binder

Material

Natural Stone

Natural Stone

Natural Stone

Natural Stone

Natural Stone

Reclaimed Asphalt Pavement

Unmodiied

Weight %
15

13

14

8

24
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LCA

o I A
Method for evaluatin g the total Ao | Pavement Life-Cycle Assessment Tool

environmental burden of 8 ProdUCT | o mm————————

by examining all the inputs and e e | e I s e L S e i

different design alternatives to analyze, and choosing desited outputs.

outputs over the life cycle, | T o T oo e i o

edit Nbrary items,

LCA PAVE [Version 1.01 03)

: :
® For pavements, this CYCLle INCLUAES | s s s st votvsrssn, s s s scasos s

. . . Disclaimer | Ganaral | Appications and Limitations |
the material production, design, et T i s ettt ey et oy
construction, use, maintenance |
and rehabilitation, and end-of-life

stages.

O ey e P Exit Tool

From https://www.fhwa.dot.gov/pavement/Ilcatool
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FHWA Climate Challenge CLIMATE 4

Quantifying Emissions of Sustainable Pavements SRS

® Provide resources to

promote the use of LCAs and
EPDs as a standard practice to

oEnhance sustainable o
pavement practices /“‘
oQuantify emissions Pavement Y, EPD
- . m—— Life Cycle
oFacilitate informed ENVIRONMENTAL PRODUCT
« DECLARATION
decisions on pavement s
material and design o
selection
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FHWA Climate Challenge

®Supports—Pr esi dent’ s Executi ve Order 140°¢

o December 8, 2021
o Catalyzing Clean Energy Industries and Jobs Through Federal Sustainability

= Demonstrates how the United States will leverage its scale and procurement power to
lead by example

= Principal Goals:

Achieve a carbon pollution-free electricity sector by 2035
Achieve net-zero emissions economy-wide by no later than 2050

From https://www.fedcenter.gov/programs/eo14057



FHWA Climate Challenge Timeline

v — ~ . : ~ November 2022 - :
April 22,2022 ( ) August 1 October 10 November3  :{ gentember2024 :
Earth Day: Climate Proposals Received Final Proposals Due Kick-off Meeting: : Execution Phase
Challenge Launched Execution Phase :
Climate Challenge Allocation Memos
Submission Proposal Proposal Meetings Participants sent to Division
Period Started with Agencies Announced Offices
_ JJuly 1 J August 2-18 October 20 November 17 & 29

From FHWA Climate Challenge Webinar of October 23, 2023
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FHWA Climate Challenge

® Program Participation
o 27 Agencies
o 25 States
o Includes PRHTA

® Sustainable Pavements Community of
Knowledge Webinars
o Buy Clean 101
o Product Category Rules
o Background Data for EPDs

o Deriving Benchmarks for Construction
Materials Based on EPDs

https://www.fhwa.dot.gov/pavement/sustainability/epds/resources

RI

NJ

DE

MD

From https.//www.fhwa.dot.gov/infrastructure/climatechallenge/projects/index.cfm
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https://www.fhwa.dot.gov/infrastructure/climatechallenge/projects/index.cfm

PRHTA Projects

® Project 1

o Puerto Rico Sustainability Workshop Series
= Environmental Product Declaration (EPD)
= Life Cycle Assessment (LCA)
= Product Category Rule (PCR)

® Project 2

o Puerto Rico LCA and EPD Implementation Plan

-
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EDC-7 (2023-2024)

®*Through the CC Projects, PRHTA Is also
participating in EDC-7.

® Innovation: EPDs for Sustainable
Project Delivery

oSupport procurement decisions and
quantify embodied carbon reductions
using life cycle assessments for
sustainable pavements.

From https://www.fhwa.dot.gov/innovation/everydaycounts/edc_7

N ) . R
S (DR (EEDC it | 4@

-
Federal Highway Administration

ﬁ:oﬂlgmm\-lronn‘m C M /\
g ARCHITECTS &
ENGINEERS LLC

1
1
1
L
.,.','

‘O\'fi’;@’

CLIMATE
CHALLENGE

(@EDC

Round /

$
m

A

Puarta Rico Trassportation
Techmlagy Transfer Cestor
(PRLTAP Ce



Innovation Benefits: Collection of EPDs

®*Support the decision-making
process throughout the project
delivery from planning to operation
phases.

® Encourage the demand and supply
of products that promote
sustainable use of resources and
reduce the environmental impact.
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EDC Implementation Stages

Institutionalized EPDs are collected as part of the project development and delivery
processes and procedures

Assessment EPDs created, transmitted, and collected to build database; and
data quality, data integrity, and data integration being evaluated
and archived

Demonstration Ready to pilot and/or already has pilot projects under contract to
collect EPDs
Development Starting review of guidance and best practices, building support

with partners and stakeholders, and developing an
implementation process

Not Implemented Not planning to implement the innovation of EPDs for Sustainable

Project Delivery
M\ &8
ARCHITECTS &

ENGINEERS LLC Torammtoey TronaierComr

(PRLTAP Comer)

From EDC-7 EPDs for Sustainable Project Delivery Webinar of November 16, 2023
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GHG Emissions Related Regulations and
Requirements

® 23 CFR 490 National Performance
Management Measures

o Establish performance measures to use in
assessing on-road mobile source emissions.

® Law 33 of May 22, 2019 Mitigation,
Adaptation, and Resiliency to Climate
Change in Puerto Rico

o Regulate GHG emissions to reduce its
concentration

o Reduce population and ecosystems vulnerability
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Environmental Impacts

y EH"JEEE%EE ‘ &6/ Global Warming Potential

Environmental Impacts

] Global Warming Potential

Thank You

Contact Information:

Sheila J. Sanchez Candido Camacho
PRHTA Pavement Management Office PRHTA Pavement Management Office
ssanchez@dtop.pr.gov ccamacho@act.pr.gov
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mailto:ssanchez@dtop.pr.gov
mailto:ccamacho@dtop.pr.gov

Eng. Migdalia Carrion-Alers, MSCE, EIT

e Sustainable Pavements Program Manager
FHWA, Office of Preconstruction, Construction and Pavements

e Master of Science Civil Engineering (MSCE) from The University of Texas
at Austin on Transportation Planning Engineering

 Bachelor of Science Civil Engineering (BSCE) from University of Puerto
Rico at Mayaglez

e 2020 Federal Employee of the Year in the Professional Category Award
Recipient from the Federal Association of Puerto Rico

e 2017 Emerging Leaders Award Recipient from the Institute of Civil
Engineers of the College of Engineers and Surveyors of Puerto Rico

Federal Highway Administration rf ¢ i Jf Wl
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Joep Meijer, M. Sc.

* President of The Right Environment

e Co-founder and Chair of Climate Buddies

e Consultant for the Sustainable Pavement
Technical Working Group, Federal Highway
Administration

e M.Sc. in Environmental Chemistry from
Radboud University, Nijmegen, Gelderland
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Migdalia Carrion
FHWA Office of Infrastructure

Puerto Rico Climate Challenge Training
Colegio de Ingenieros y Agrimensores
February 7, 2024
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Disclaimer

Except for the statutes and regulations cited, the contents of this
presentation do not have the force and effect of law and are not

meant to bind the States or the public in any way. This
presentation is intended only to provide information regarding
existing requirements under the law or agency policies.

Unless otherwise noted, FHWA is the source for all images in this
presentation.



Acronyms

 DOT Department of Transportation

« EPD Environmental Product Declaration
 GHG Greenhouse Gas Emissions
 GPP Green Public Procurement

* IRA Inflation Reduction Act

 LCA Life Cycle Assessment

 LCCA Life Cycle Cost Analysis

« SPP Sustainable Pavements Program
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Agenda

 FHWA Sustainable Pavements Program & Sustainability 101
Current FHWA's GHG Poli ci es and
* Buy Clean 101

* Resources

* Q&A
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PAVEMENTS

FHWA Sustainable
Pavements Program (SPP)

Sustainability 101



‘gusmmnmf Q [—

PAVEMENTS  us.cepa ot o bt y
Fedaral Highway Admini 1uﬂ

The Pursuit of Sustainable Thinking

“MI ni mize environme:l
maximizing economic benefits and
ensuri ng equitabl e
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FHWA’ s VI si on f or Paver

Ensure that pavements are designed,

PAVEMENT

constructed, preserved, and PRESERVATION &

REHABILITATION

maintained to accommodate current
and predicted traffic needs and
consider economic, environmental, PAVEMENT
and social impacts and burdens

throughout the pavement's life cycle.
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Sustal nabl e Pavement

1. Achieve the engineering goals

e
ﬁs Sustainable Pavement Systems: 2 ) P rese rve an d (I d e al Iy) reStO re
surrounding ecosystems

3. Use financial, human, and
environmental resources wisely

4. Meet basic human needs such as
health, safety, equity, employment,
comfort, and happiness
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Balance of the Triple Bottom Line

Sustainability

— Rating Systems
4‘ INVEST (e.g., INVEST)

Social LCA (S-LCA)

Life-Cycle Cost Analysis
(LCCA)

REALEHCOST

Life-Cycle Cost Analysis

PERFORMANCE N

LCAS) PAVE e/

e @ | Life-Cycle Assessment
et (LCA)

.......

Icon Image Source:
EVINHM FHWA/APTech

Environmental Product
ENVIRONMENTAL PRODUCT DECIarationS (EPD)

DECLARATION
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Key Takeaways

5% | f 1t doesn’ t
Sustainability is NOT intended performance,

(olNe)
only about the it is not sustainable

environmental impacts
0o : :
You can’t I mprove what
you don’t mL LCA = L
09 Sustainability is
context sensitive

oo

o9  Sustainability is good

engineering
10
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Current F HWA’ s
Policies and Initiatives
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Why the Focus on Reducing the GHG?

 Extreme weather events with higher frequency and higher intensity.
» Agencies are focusing on resilience to deal with these changes.

Focus needed on mitigation to curb emissions that cause these weather
events, thus the need for Sustainability.

Agencies are looking for tools that quantify environmental impacts.

EPDs are the most widely available tool that communicate quantified
environmental impacts.

EPDs provide an opportunity to reduce negative environmental
Impacts by transforming the project delivery process.

12
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U.S. Greenhouse Gas
Emissions in 2020"

Fluorinated Gases Nitrous Oxide (N,O)
Methane (CH,)

Carbon Dioxide (CO,)

20°

in 20

e A

omic Sector

et

Total U.S. Greenhouse Gas Emissions

Transportation Electricity Generation Industry Agriculture Commercial Residential

Source: EPA
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Achieving GHG Reduction; Current Policies

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 (CO2) emissions from on-road highway sources.

Bipartisan Infrastructure Law Section 11405 8176(b)(2)
https://www.fhwa.dot.qgov/bipartisan-infrastructure-law/quidance.cfm

14


https://www.fhwa.dot.gov/bipartisan-infrastructure-law/guidance.cfm
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Achieving GHG Reduction; Current Policies

GHG Final Rulemaking
23 U.S.C 490

Regulation Purpose:

It requires State departments of transportation (State DOT) and metropolitan
planning organizations (MPO) to establish declining carbon dioxide (CO2)
targets for the GHG measure and report on progress toward the achievement
of those targets. Effective January 8, 2024.

Measure: Percent change in on-road tailpipe GHG emissions on the NHS.

Federal Registry FHWA Docket No. FHWA-2021-0004
https://www.federalreqgister.gov/documents/2023/12/07/2023-26019 15



https://www.federalregister.gov/documents/2023/12/07/2023-26019/national-performance-management-measures-assessing-performance-of-the-national-highway-system#:~:text=The%20GHG%20measure%20established%20in,as%20part%20of%20this%20rule.

And that’'s not t he wli

o Transportaﬂon Example of a Pavement Life Cycle
Sector Is the 2020 U.S. GHG Emission by Sector e
BIGGEST emitter =
of GHG emissions A OElectricity B e
In the US! industry

@ Agriculture

 There are other = Commercia _
related emissions e mResidential ¥ Rehatiiaion) Constucton
to transportation
Infrastructure. Use phase

Q

US Department of Tronsportation
Federal Highway Administration

16
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Why the Focus on Reducing embodied carbon?

Embodied Carbon of Construction Materials B Government Procurement ]

« U.S. industrial sector is linked to nearly eU. S. federal gover nmen

a third of annual U.S. GHG emissions buyer of goods and services ($650B+/year);
its supply chain emissions are twice as

large as emissions from federal buildings
and venhicles

» 11% of global GHG emissions come
from manufacturing of construction

materials
» ~32% of construction-related embodied

« U.S. manufacturing sector produces
carbon in U.S. is from gov-funded projects

materials critical to rebuilding and
strengthening the nat » Federal & local governments purchase

nearly 50% of concrete poured in U.S. each
year

Source: EPA


https://www.epa.gov/inflation-reduction-act/inflation-reduction-act-programs-fight-climate-change-reducing-embodied

| SUSTAINABLE
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Fedaral Highway Administrati on

23 CFR 626 — Pavement Design Policy

8§626.2 Definitions.

Pavement design means a project level activity where detailed
engineering and economic considerations are given to alternative
combinations of subbase, base, and surface materials which will provide
adequate load carrying capacity. Factors which are considered include:
Materials, traffic, climate, maintenance, drainage, and life-cycle costs.

8626.3 Policy.

Pavement shall be designed to accommodate current and predicted
traffic needs in a safe, durable, and cost-effective manner.

67166 Federal Register / Vol. 61, No. 245 / Thursday, December 19, 1996 / Rules and Regulations
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Pavement Policy Rulemaking Objective:

 Clarify definitions, content, and approval process.
» Establish programmatic approach for pavement design.

 Align with new standards and regulations for pavement
management, asset management, and resilience.

 Address Administration priorities such as sustainability,
climate change, equity, and safety.

e Provide requirements for federal-aid projects administered
by non-State DOT direct recipients.
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Achieving GHG Reduction; Current Policies

 DOT Buy Clean Initiative
(Source: )
«“...a Buy Clean Initiative that wi/l|
carbon emissions that come from the engineering, design,
construction, procurement, maintenance, and disposal of
transportation projects.”

* |IRA Definition of Embodied Carbon Materials

(Source: )

e“..construction materials and produc
levels of embodied greenhouse gas emissions associated with all
rel evant stages of producti on, us e,

20


https://www.transportation.gov/sites/dot.gov/files/2022-09/Signed_Buy_Clean_Policy_Statement.pdf
https://www.congress.gov/bill/117th-congress/house-bill/5376/text
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FHWA building-block approach to achieve
a Sustainable Transportation Infrastructure

Policy &
£ W o
‘ﬂ MATERIALS Mandates
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What i1s GPP?

Green Public Procurement is the practice by public

authorities of sourcing goods, services, or works
with reduced environmental impact.

- U.S. Environmental Protection Agency (EPA)

Both Buy Clean Policy and IRA LCTM
are considered a GPP Policy/Strategy.

22
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LCTM Grant Program vs. Buy Clean Policy

LCTM

Grant
‘ Program
e R

Discretionary Grant
* Only applies to use of low

carbon materials (only 4
materials, use EPDS). Possible Commonalities

/ e Reduce GHG emissions
e Use of the same tool = EPDs
* Appropriate use of materials

N required Y. ’3

Buy
Clean
Policy .
A policy/strategy in procurement
* Requires low-carbon

strategies be used to drive
procurement decisions

~
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Buy Clean Policies at the State Level

Information collected from
State legislative websites.

D States with green public purchasing legislation for transportation materials that use EPDs.

States with green public purchasing legislation, requirements to be determined.

“ States that have considered green public purchasing legislation for transportation materials that use EPDs. 24
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LOW CARBON
TRANSPORTATION
MATERIALS

Inflation Reduction Act Section 60506
Low Carbon Transportation Materials Overview

IRA (Pub. L. No. 117-169, Aug. 16, 2022)
FHWA's | RA Program Website



https://www.congress.gov/bill/117th-congress/house-bill/5376/text
https://www.fhwa.dot.gov/inflation-reduction-act/fact_sheets/lctm_grants.cfm
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What is FHWA Low Carbon Transportation
Materials (LCTM) program?

» Established by Section 60506 of the Inflation Reduction Act (IRA) and codified
In Section 179 of 23 U.S.C.

« $2B Grant program for eligible projects that include materials and products
determined to have “substantially | o\
emi ssions,” as described by the Envi

* Obligation of funds by September 30, 2026.
* Provides either a:

« The delta cost amount (or amount cost higher), or

* 2% of the cost of using the eligible material or product.
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LCTM Program Recipients

* Eligible Recipients:
e a State;
e a unit of local government;
 a political subdivision of a State;

a territory of the United States;

. anber;tity described in section 207(m)(1)(E) (Federally recognized Indian
Tribe);

 a recipient of funds under section 203 (Federal Land Management
Agencies);

« a metropolitan planning organization (as defined in section 134(b)(2)); or

* a special purpose district or public authority with a transportation function [8
60506; 23 U.S.C. 179(c)(2)].

27
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Wh at are “Substanti al

* Defined by EPA Interim Determination dated 12/12/2022

» Highest Global Warming Potential (GWP) impact in the
oroduct stage (A1-A3):

e Concrete

* Glass

« Asphalt mix

o Steel

* Qualify materials based on:
* Environmental Product Declarations (EPDs), and

* Quantile approach thresholds (i.e. 20"/40" percentiles and better
than industry average)

28
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https://www.epa.gov/system/files/documents/2023-01/2022.12.22%20Interim%20Determination%20on%20Low%20Carbon%20Materials%20under%20IRA%2060503%20and%2060506_508.pdf
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EPA Interim Determination
Quantile Approac:h Thresholds

What qualifiesas® substant?ally | owe

|

Lowest 20 percent in embodied greenhouse-
gas emissions

|

Alternate Qualification:
Lowest 40 percent in embodied greenhouse-
gas emissions

|

Final Alternate Qualification:
Better than the estimated industry average

40 Percentile

< industry average

Images and slide change with
permission by its author: NRMCA

29
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Low-Carbon Transportation Materials Grants Program

Low-Carbon Transportation Materials Grants Program

« Join the FHWA Low-Carbon Transportation

Overview Materials Email List to receive updates about
the Program

The Inflation Reduction Act (IRA) established the Low-Carbon Transportation Materials (LCTM) Grants program to reimburse or provide incentives to eligible recipients for the use, in projects, of

construction materials and products that have substantially lower levels of embodied greenhouse gas emissions associated with all relevant stages of production, use, and disposal as compared to

estimated industry averages of similar materials or products as determined by the Administrator of the U.S. Environmental Protection Agency (EPA).
For additional information about the

The program also will help transportation agencies: Low-Carbon Transportation Materials
Program, please email:
« Develop specifications for collecting documentation of a materials embodied greenhouse gas emissions; FHWAL owCarbonMaterials@dot gov

« Develop or update technical specifications to allow for use of materials, products, and strategies that result in lower embodied carbon materials.
« Establish a process identify, verify, and use materials with lower levels of embodied greenhouse gas emissions;

The program is funded through the IRA Section 60506 and codified in 23 US C. 179.

State departments of transportation, metropolitan planning organizations, local governments or agencies, Federally recognized tribes, Federal Lands Management Agencies, and others will be eligible
to participate.

More information about applying for funding will be shared in Winter of 2023.

Program Goals

« Increase the use of lower carbon materials and products that are used in projects eligible under Title 23.
« Facilitate the use of low carbon transportation materials while ensuring appropriateness for use in projects eligible under Title 23.
« Facilitate the use of low carbon transportation materials while ensuring adequate engineering performance through an update to relevant agency specifications and development of special

provisions, as appropriate.

https://www.fhwa.dot.gov/lowcarbon/ %
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How Can Agencies Use EPDs?

Strategies Measure

Low-Carbon
to Reduce /

GHG Threshold Material

31
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LOW CARBON
TRANSPORTATION
MATERIALS

Strategies Measure

to Reduce / Low-Carbon

GHG Threshold Material

32



\SUSTAINABLE € ——
DYPAEENTS  u Soaponmarorroworoion o
—— @ PROGRAM Fadenal Highway Administration

IRA Sections

Which parts relate to low-carbon construction materials?

IRA . Funds obligation
Section Agency Funding Purpose deadline
GSA $2.15B To acquire and install materials/products for use in the construction or alteration of buildings that have substantially 9/30/26
Federal Buildings Fund ' lower levels of embodied GHG emissions (as determined by EPA)
DOT EHWA $28 To reimburse or provide incentives (up to 2% of incremental costs) to eligible recipients for the use of construction 9/30/26

materials/products that have substantially lower levels of embodied GHG emissions (as determined by EPA)

For administrative costs to develop (with GSA and DOT-FHWA) a program to identify and label construction
KDY materials/products that have substantially lower levels of embodied GHG emissions, based on EPDs and 9/30/26
determinations by State agencies, as verified by EPA.

Grants and technical assistance to businesses, states, tribes and nonprofit organizations to support the
-y11]\"BN development, enhanced standardization and transparency, and reporting criteria for EPDs for construction 9/30/31
materials/products that include measurements of the embodied GHG emissions across all life cycle stages

For financial assistance for advanced technology retrofits for US industrial or manufacturing facilities that produce

e iron, steel, steel mill products, aluminum, cement, concrete, glass, and other energy intensive industrial processes

$10B For the 48C tax credit to expand clean technol ogy ma

For direct loans and grants to improve climate resilience of affordable housing, including low- emission building
mat eri al s/ processes

$837.5M

May provide financial assistance for costs associated with low-carbon materials

Source: https://www.epa.gov/ (March 2, 2023). 33
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Pavements

Resources

« FHWA SPP dedicated
website to EPDs:
https://www.fhwa.dot.gov/pa
vement/sustainability/epds/

'x"u.‘ 100U IHGPw Oy ADrdRbITRe oo iy
Low-Carbon Transportation Materials Grants Program , ' \ \-.r

e —s | * |RA LOW-Carbon Transportation

o Materials website:

i e T Tt https://www.fhwa.dot.gov/lowca
A R T e S rbon/

10 OIS 15 it Temady e 1TV Sechon SO0 wl Coded 1 )
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https://www.fhwa.dot.gov/lowcarbon/
https://www.fhwa.dot.gov/lowcarbon/
https://www.fhwa.dot.gov/pavement/sustainability/epds/
https://www.fhwa.dot.gov/pavement/sustainability/epds/
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NHI-131134 Integrating Sustainability into
Infrastructure Decision-Making — Now Available!

* Optional course that provides general education on sustainability
concepts and addresses how sustainability metrics can be
Incorporated throughout the project delivery process for transportation
Infrastructure assets, including pavement projects.

e |everages:
e Gamification
e Micro-learning
« Self-directed
« Experiential learning

35



Resources

e http://www.fhwa.dot.gov/pavement/sustainability

Education Research
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Deployment

Pavement LCA
Framework

LCA fit in transportation
decision-making

EPDs in Green Public
Procurement

Webinars

L CA of recycled plastics in
pavements

Tech briefs, studies

L CA of ground tire rubber in

Technical articles

pavements

LCAPave Tools

Pilot projects with State
DOTs

Climate Challenge

EDC 7- EPD for Sustainable

Project Delivery
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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.fhwa.dot.gov/pavement/sustainability/epds/
https://www.fhwa.dot.gov/pavement/sustainability/epds/
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/infrastructure/climatechallenge/
https://www.fhwa.dot.gov/pavement/sustainability/articles.cfm
http://staffnet.fhwa.dot.gov/fhwanews/fall_winter_2022/events4.htm
http://staffnet.fhwa.dot.gov/fhwanews/fall_winter_2022/events4.htm
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_7/sustainable_epds.cfm
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_7/sustainable_epds.cfm
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(EPD)

ENVIRONMENTAL PRODUCT
DECLARATION

B

Questions?

i
o
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Questions?

Migdalia Carrion (Migdalia.Carrion@dot.gov)

Research

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

dg SUSTAINABLE €4

PQVE’_‘;[N,],S. U5, Deparmen of Innspoerotion

Fedaral Highway Administrati on

Introduction to EPDs

Joep Meijer, President, The Right Environment

Puerto Rico Climate Challenge Training
PRHTA training
February 7, 2024
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Agenda

« EPDs 101
What are EPDs?
How are EPDs developed?

 How can Agencies use EPDs?
Using EPDs in Green Public Procurement (Buy Clean and IRA efforts)



Acronyms

 DOT Department of Transportation

« EPD Environmental Product Declaration
 GHG Greenhouse Gas Emissions
 GPP Green Public Procurement

* IRA Inflation Reduction Act

 LCA Life Cycle Assessment

 LCCA Life Cycle Cost Analysis

« SPP Sustainable Pavements Program

g
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What are EPDs?

« Communicate environmental
Impacts of material or product

* Express the results of an LCA
* Developed with stakeholder input

 Follow industry standards
described in the PCR

« EPDs are not currently required by
Federal law or regulation

SUSTAINABLE
g e

An LCA Is conducted

nvronmeniol mpoch

proce

A

U5, Deparmen of Innspoerotion
Fedaral Highway Administration

ENVIRONMENTAL PRODUCT
DECLARATION

for the product,

98, Of systom.
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EPDs report a range of environmental iIssues

EPDs report several Impact Indicators. In the U.S., the most used impact assessment
method is TRACI developed by the EPA (see table below).
EPDs do not necessarily report the entire list below and can also list others.

Parameter Unit
Ozone Depletion kg CFC-11 eq
Global Warming kg CO2 eq
Smog kg O3 eq
Acidification kg SO2 eq
Eutrophication kg N eq
Carcinogenics CTUh eq
Non-carcinogenics CTUh eq
Respiratory effects kg PM2.5 eq
Ecotoxicity CTUh eq

Fossil fuel depletion

MJ surplus eq
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How are EPDs used?

« Communicate Good Stewardship

 Producers can use them to improve their
production, save money, expand their
outreach

 Informing purchasing decisions
e Procurement/bidding tool

ENVIRONMENTAL PRODUCT
DECLARATION

e Data Source for Eu.J;'ZEn?S:?:EZEL.. """ A’:M.*:‘d """"
« Benchmark Analysis prcons. o ym
 LCAs for Informing Policy, Pavement Design, — .

or Pavement Management Practices T
» Other EPDs — downstream supply chain Wg
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What is Life Cycle
ASS eSS m e n t? D. Potential benefits

beyond the.life cycle @

A systematic analysis of the sl ol
potential environmental impacts I
of products during their entire life o
C. End-of-life

cycle.

Life Cycle

@ y
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A. Production

Al. Extraction and
upstream Production
A2. Transport to factory
A3. Manufacturing

/@

C1. Deconstruction / Stages and A. Construction

« LCCA is a financial accounting, i
CA s an eco-accounting. G

e |ISO Standards 14040 and

Modules

B1. Use of product @
B2. Maintenance

B3. Repair
14044 . B4. Replacement

A4. Transport to site
AS. Installation

B5. Refurbishment
B6. Operational energy use

B7. Operational water use
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{

ISO/EN Standards

-~

4

4

EPD Program

.

Policy
Requirement

Program Informs Product Informs|  Environmental
Operator Category Rules Product
Rules _ (PCR) ) \Declaration (EPD)/
Supports‘ \ Informs Supports]
Life Cycle Assessment Life Cycle Assessment/
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L CA and EPD standards

ISO 14040:2006. Environmental management — Life cycle assessment —
Principles and framework

1ISO 14025:2006. Environmental labels and declarations — Type |ll environmental
declarations — Principles and procedures

An EPD is a Type lll environmental declaration

1ISO 21930:2017. Sustainability in buildings and civil engineering works — Core
rules for environmental product declarations of construction products and
services

Can serve as a core EPD for materials and products without a PCR

Product Category rule (PCR) documents for interpretation and application of
these standards for a specific product category
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Step 1 — Develop a PCR

* PCRs are sets of industry—consensus standards and guidelines used
to develop EPDs for a specific category

 PCRs ensure EPD: Material  Program Operators

 Consistency Portland Cement PCA/ASTM International

e Transparency

Slag Cement ASTM International/ Slag Cement Association

Steel UL environment

Hot Mix Asphalt | National Asphalt Pavement Association

Concrete NRMCA/ NSF International

Aggregates ASTM International

10


http://www.cement.org/docs/default-source/sustainabilty2/pca-portland-cement-epd-062716.pdf?sfvrsn=2
https://www.astm.org/CERTIFICATION/DOCS/293.EPD_for_Blended_Cements_-_Industry_Wide_EPD.pdf
https://www.ul.com/services/product-category-rules-pcrs
http://www.asphaltpavement.org/epd
https://d2evkimvhatqav.cloudfront.net/documents/concrete_pcr_2019.pdf
https://www.astm.org/CERTIFICATION/DOCS/343.PCR_for_Aggregates.pdf

ASUSTAINABLE € EE—
e —
e To inform and Production  Construction Use End-of-life
stage (A1-A3) stage (A4-A5) stage (B1-B7) stage (C1-C4)

support the
PCR

| =
02 c
et —_
e Helps > 5 =
Q. (483 o
. o - e =
determine the 20 =l e £ gl : o
- s12|E = g sl il 2| : @ =
assumptions HHEE ME 4 ARIRARE
o ) o S el It =
and data SISlI<H ]z g l:lE|:H 5
i 15l 55 = ARI AR
specified in the AEE BB 2 HAHEHEIE E

PCR

iy wrce: University of
Colorado-Boulder

Current Focus of EPDs = cradle-to-gate

- o
L

cradle-to-grave
cradle-to-cradle 1
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SYSTEM BOUNDARY

EPDs: Cradle-to-
Gate Inputs

Raw Material Supply (A1) Transport (A2) Manufacturing (A3)

Cements & SCMs Truck, Rail, Ship Energy Carriers (electricity

and fuels)
Aggregates Energy Carriers (fuels) - -
Ancillary Materials
- (lubricants, motor oil,
Admixtures

cleaning chemicals, other
consumables)

Batch Water

Water (manufacturing water,
including wash water for
cement trucks, but excluding
batch water)

Fibers & Pigments

Waste (end of life treatment
of ancillary materials and any
packaging)

30% total fleet energy transit
mix plants only

NSF Concrete PCR
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Background Data \ Foreground Data
/ \
] \
o Y A \ GATE/ PLACEMENT
! At Source At Grid Ii At plant
e =»| Asphalt Binder == l
1 . '
L 2 ~»| Aggregate | Stakeholder: Plant |
| Rock : Manager |
I J
: —5 Diesel : |
i |l Asphalt Mixture |
! . r e .
| [ Coal DepOSltSA Electricity | Natural Gas »I
: & from Wind i l Source: (Visualdictionaryonfine.com, 2018}
| |
; [ Electricity Electricity == i _
| from Coal | I Data Quality
! ]
|\ ElectriCity l’,J ! and
\\ | from Gasoline ) ,\\” ' Transparency

G . . i s . ol o, i o

Complete Supply-Chain for Asphalt Mixture

13



Step 3 — Create EPD

Asphalt Mixtures Concrete Mixtures

Prefab Concrete

Emerald

Company Information
Solterra Materials LLC is an apholl modure produce
Bucheye Flast siphall plan

under the Unked
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structuee of & roadwey, packing lot, drivewsy, afi

Nanme: S21.31W

Mix Design Moo superpive

Nierrinal M AQ@ogato S 075 inchis

Pedformance Geade of Asphalt Binder: FG 70-10

Customer Pogect Contracy Number: Not Reponed
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Steel Materials

EPD PROGRAM AND PROGRAM OreRATOR L Eveno
Nauer, Accme=s, L0GO, AND WimsiTe 333 P
GENEIAL PROGRAM INSTRUCTIONS
40 Versmon Nuvmen

TEN FOAD NORTVEROON, L 80611

Gunst Progrien bstricsons «2.7 202
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EPD Information 150 Standowds Conformance

This declaration is an EPD in accordance with]ISO 14025:2006" and ISO 21930:2017%] The PCR
is Product Category Rules for Asphalt Mixtures®*. This EPD transparently describes the potential
environmental impacts associated with the identified life cycle stages of the described product.

Declaration Number: 64.178.388 v9 Soltware Version: 2.0.0 Period of
Date of Issue: July 7, 2022 Period of Validity: March 31, 2027 " Va/hid/a?y

This EPD is valid forfasphalt mixtures produced at the location|indicated on this page. Data used
to inform this EPD reflect plant operation®Qm a 12-month period beginning on June 13, 2021.

Product and
This EPD can be found at https://asphaltepd.org/epd/d/o8Uod/ faa’l»:ty 513601./ﬁ(’/
LCA performed by: Ben Ciavola, PhD
Program Operator )
P \ Unique URL Location

Has anv underlying LCA
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EPDs

An Environmental Product Declaration for Asphalt Mixtures An Environmental Product Declaration for Asphalt Mixtures

A1-A3

TABLE 4. LIFE CYCLE IMPACT INDICATORS

Product Ingredients

The product ingredients as identified in the mix design are provided in the table below. QUANTITY PER METRIC TONNE ASPHALT MIXTURE

'PER SHORT TON ASPHALT MIXTURL:)

MATERIALS TRANSPORT = PRODUCTION
(A1) (A2)

ACRONYM

INDICATOR
TABLE 1. PRODUCT INGREDIENTS TOTAL

(A1-A3)

COMPONENT MATERIAL WEIGHT % il
0
Aggregate Natisral Stone == GWP-100 botontis incl, | KgCO2Equiv. | 4083(37.04)  3.14(2.85) 17.74(16.09)  61.70 (55.98)
Aggregate Natural Stone 35 biogenic CO2
Aggregate Natural Stone 22 - gm?eeﬁo kg CFC-11 9.89e-08 1.90e-08 7.44e-08 1.92e-07
epletion uiv. 8.97e-08 1.72e-08 6.75¢-08 1.74e-0
RAP Reclaimed Asphalt Pavement 15 ‘ potential = : ) { ) ‘ ; ) : i
. Eutrophication ) 7.82e-03 9.36e-04 1.64e-03 1.04e-02
Blivde Uninogited £ ‘ EP potential kg N Equiv. (7.10e-03) (8.49¢-04) (1.49¢-03) (9.43¢-03)
Mix Additive Antistrip Agents - Hydrated lime <1% S | 1.21e-01 1.60e-02 | 2.92¢-02 1.67e-01
AP Acidification kg SO2 Equiv.
‘ potential : (1.10e-01) (1.45e-02) (2.65e-02) (1.51e-01)
Photochemical
POCP ozone creation kg 03 Equiv. 1.98 (1.79) 0.52 (0.47) 0.86 (0.78) 3.35 (3.04)
potential

*Indicates that this material is a data gap. Upstream data associated with extraction and processing is not accounted for in
this EPD.

16



Types of EPDs
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Increasing level of specificity, comparability and usefulnessin Buy Clean procurement

Industry-wide Product-specific

Prowdes averages Prcwldes averages

Facility-specific

4

i

for an industry. for a manufacturer
over multiple
locations.

N AN /

Not recommended to establish benchmarks

.

rovides dataon a

specific product

from a specific
location.

\

I ™
Supply Chain-specific

A S

/ In additionto \

facility-specific,
provides specific
data for upstream

inputsand

/

\ materials /

Recommended to establish benchmarks
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EPD Improvements

* Further advancement needed:
 Educating of various stakeholders,
* Transportation agency involvement in the PCR development process,

» Better alignment between PCRs for different materials and moving
towards inclusion of more life cycle stages,

 Increased availability of facility and supply chain specific EPDs that
reflect regional characteristics,

« Expand the use and management of public background datasets, and
 Increased use of digital tools to improve consistency.
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Fedaral Highway Administrati on

Benefits of using EPDs

 EPDs can be used to establish benchmarks for materials, designs and
projects

 EPDs can help agencies reduce GHG emissions in highway infrastructure
planning, design, procurement, construction and maintenance and rehabs

EPDs can help purchasers to make more informed decisions
EPDs encourage industry efficiency and environmental improvement

EPDs support the supply and demand of products with less stress on
environment

EPDs provide data for assessment of the products over their full life cycle

19
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(EPD)

ENVIRONMENTAL PRODUCT
DECLARATION

B

Questions?

i
o
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Questions?

LaToya Johnson (Latoya.Johnson@dot.gov)

Migdalia Carrion (Migdalia.Carrion@dot.gov)

Brian Dobling (Brian.Dobling@dot.gov)

Research

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



mailto:Migdalia.Carrion@dot.gov
mailto:Brian.Dobling@dot.gov
http://www.fhwa.dot.gov/pavement/sustainability
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Introduction to LCAS

Joep Meijer, President, The Right Environment

Puerto Rico Climate Challenge Training
PRHTA training
February 7, 2024
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Life Cycle Assessment
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---------------------------------------------------------------------

« Technique to
quantlfy v v ......... :____‘___‘-__.________
environmental Recycle Remanufacture

impacts of products — Inputs: @I@ @1‘ @1‘ : @1‘ @I‘J

and processes
: Raw Material =3 Mateial  E=T3 Manufac ;h Use =5 o Bel
« Track all inputs and Acquisiton Processing B U - y

outputs from the -
system over the life [ Outputs: i‘l“ i‘l“ i‘l" i‘l“ i‘l“ g [l

Reuse

C Cle Outputs can be translated into impacts Mecycle |
y Industry data  __ _Agencydata !
e Convert outputs into e - ~/
gnvwonmental Cradle-to-gate
- J
Impacts —~

Full life cycle: Cradle-to-grave 5
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Pavement Product System

Material manufacturers Transportation agencies and contractors
,_|______________________________________________________l Concrete mixiure EPD | Wastes, emissions | | Wastes, emissions ‘ | Wastes, emissions | \
| P
N |W35t951 emissions ‘ Aggregate EPD | Energy | Concrete | I I 1
:| Raw i I T mixture 1—>
| I| materials —> Aggregate | 5
i : | *— Energy
' Enen / production » Aggregate : Pavement M&R »] End of
ey e i | construction i
b e s e | | life
|

| |
| materials /' production | |
'l Energy I | ! t l

|
: | ‘ Wastes, emissions | Portiand cement EFD : C;?;'I'_IE;‘E | Energy Energy Recycled
T | | Materials materials
:I Raw ’—b Admixtures I \ I 1 ]
|| | materials production — \_T—}
| : '  Taa Ias IB I c
I | Energy I
| : | Wastes, emissions ‘ Admixtures EPD :
s l | | Legend

|

: ‘ Wastes, emissions l A1- materials extraction and A5- construction
- o= 2 upstream production B- Use

| | A2- transport to production facility C- End of life

\lf Y A3- manufacturing .
T A1 A2 A3 Ad-transport to the site - Transportation
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LCA Pave

 Training and information tool developed to assess environmental impacts of
pavement material and design decisions

Developed with stakeholder input
Microsoft® Excel®-based

For use by State and local highway agencies and individuals knowledgeable of LCA
principles

Incorporate material EPDs
‘ » Free FHWA spreadsheet-based tool
I_EA ) PAVE » No Federal requirement to use the tool

https://www.fhwa.dot.gov/pavement/Icatool/



https://www.fhwa.dot.gov/pavement/lcatool/
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LCA Benchmarking Tool LCA PAVE

= Alternative 1 m Alternative 2 H Initial Construction B Maintenance and Preservation
Rehabilitation m Removal

b Q

= a8

[\

£ £ 60

8 zone Dep % 40

E £
[}
o 0

0 20 40 60 80 100 Acidification  Ozone Depletion Smog Formation Eutrophication
Normalized Impact Indicator values (%) Impact Indicator

Available at: https://www.fhwa.dot.gov/pavement/Icatool/
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LCA Pave Demo
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Elements of Pavement LCA

(x Ensure
End goal —— *

environmental
A / xj improvements

FEDERAL &
COMMONS network / project / design
and validation

Data definition in decision-making context

A
4

Life cycle assessment framework environment




Life Cycle Assessment vs EPD
LCA-study EPD Program

 Engagement Flexible e Broader Engagement

* Marketing  Benchmarking Purposes
e Internal Assessment  Diverse perspectives

e Review Subjective « Multiple steps of Review
 Less Vetting  Detailed Vetting

« Update cycle subjective  Definite Iterative Update
* Less Consistency and « Higher Consistency and

Standardization Standardization
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CDOT EPD Implementation for
Precast Elements

Depaft:e::t?f ﬁaﬁsiiﬁon Precast Industry Workshop
October 27, 2022




E@ Introduction

 Key Team Members
« HB 21-1303

 Summary
 Key Terms
 Key Dates

* Process Overviews

* [nitial EPD Collection
* Precast Cost Analyses
* Training/Support

October 27, 2022 Precast Industry EPD Workshop 2



E@ Key Team Members

e CDOT Members

. Keith Stefanik 'kROCkSOI

Consulting Group, Inc

« Andy Karsian @
« Craig Wieden . w

« Hailey Goodale
e Consultant/SME

 Bill Schiebel - Rocksol theRightenvironment
« Joep Meijer - The Right Environment Ltd.
e FHWA

« Brian Dobling

o Academia/Research
« Christopher Senseney/Michael Seamon - CU Boulder

October 27, 2022 Precast Industry EPD Workshop 3



HB 21-1303: Summary

* HB 21-1303 was passed in July 2021 and incorporated into CRS Statutes 24-91-
117/118.

 Section 118 requires CDOT to begin collecting Environmental Product Declarations

(EPDs) on eligible materials including:
Asphalt and Asphalt Mixtures; Cement and Concrete Mixtures; Steel

« EPD Data collection began for eligible materials on eligible projects advertised after

July 1, 2022.

Projects requiring EPD collection will contain the Standard Special Provision - Revision
of Sections 101 and 106 - Environmental Product Declarations.

« CDOT will use these EPDs to develop a policy by January 1, 2025, that will establish a
maximum Global Warming Potential (GWP) for each eligible material, with an overall
intent of reducing GWP in the future.

October 27, 2022 4



o HB 21-1303: Key Terms

The Guidelines The Analysis The Communication
Product Category Life Cycle Environmental
Rule (PCR) Assessment (LCA) Product Declaration
(EPD)
“Set of s.pecific “A compilation and “Providing
rules, requirements, evaluation of the quantified
and gmglelmes for inputs, outputs, environmental data
developing Type Il and potential using predetermined
environmental environmental

parameters and,

product declarations impacts of a where relevant,
for one or more product system additional
categories” throughout its life environmental
(150 14025) D cycle.” information”
(IS0 14040) y (ISO 14025)
\_ J

October 27, 2022 Precast Industry EPD Workshop 5
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HB 21-1303: Key Dates

July 2022

? EPD Collection

Winning bidder to submit
EPDs for eligible
materials on public
projects

N

@

July 2025

Policy Creation

CDOT is to establish
policy setting maximum
allowable Global
Warming Potential

January 2025

5
\_/

EPD Requirements

Winning bidder to submit
EPDs for eligible
materials as established
by policy

@

January 2027

? Review &
Adjust Policy

CDOT to review and
adjust policy every 4
years **

Reporting
**Once
established, the
Policy cannot be
adjusted to be less
stringent for any
material.

CDOT to begin reporting
GHG reduction progress
to legislature

[
2026

6
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HB 21-1303: Key Dates - Precast EPDs

July 2022

? EPD Collection

Winning bidder to submit
EPDs for eligible
materials on public
projects

*July 2023*

EPD Collection
on Precast
Elements

@

July 2025

Policy Creation

CDOT is to establish
policy setting maximum
allowable Global
Warming Potential

January 2025

5
\_/

EPD Requirements

Winning bidder to submit
EPDs for eligible
materials as established
by policy

@

January 2027

? Review &
Adjust Policy

CDOT to review and
adjust policy every 4
years **

Reporting
**Once
established, the
Policy cannot be
adjusted to be less
stringent for any
material.

CDOT to begin reporting
GHG reduction progress
to legislature

[
2026

7



E@ Analyses Process Overview/Results

- Eligible CDOT Bid Items

* 95th Percentile Item Expenditure

Analysis 13 Focus Bid Items

* Project Level Expenditure Analysis
* Five Major ltems Analysis

* Focus EPD Bid Item Collec