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Vision: Sustainable thinking is embraced throughout the 
life-cycle of all publicly owned pavements in the United 
States.

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

• Stakeholder engagement

• Education

• Development of guidance and tools

Sustainable Pavements Program (SPP)



Sustainability - Balance of the “Triple Bottom Line”

Life-Cycle Cost Analysis
(LCCA)

Life-Cycle Assessment
(LCA)

Sustainability 
Rating Systems
(e.g.,  INVEST)

Social LCA 
(S-LCA)

Icon Image Source: 
FHWA/APTech



• Benefits of Pavement Sustainability
• Economic

• Reduced pavement life-cycle costs

• Environmental
• Reduced energy use

• Reduced noise emissions

• Improved air quality

• Improved water quality

• Social
• Improved safety

• Improved ride quality

• Resource conservation

• Reduced landfill space
2



• Assessment of Pavement Sustainability
• Economic

• Life Cycle Cost Analysis (LCCA)

• Life Cycle Planning (LCP)

• Environmental
• Life Cycle Assessment (LCA)

• Social
• Sustainability Rating Systems (SRS)

• Social LCA (SLCA)



Program 
Operator 

Rules

Environmental 
Product 

Declaration (EPD)

Informs Informs

Supports

Life Cycle Assessment Life Cycle Assessment

EPD Program

Product 
Category Rules 

(PCR)

Supports Informs

ISO/EN Standards

What are EPDs?



•Life Cycle Assessment (LCA)
• Analyzes and quantifies environmental impacts of a product, 

system or process
• Global warming potential (GWP)

• Ozone depletion, acidification, eutrophication, and smog formation

• Examines material and energy inputs over the life cycle of the 
product, system or process

• Results of LCA → Environmental Product Declarations (EPDs)



Source: University of 
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Life-cycle Stages of EPDs



Source: University of 
Colorado-Boulder

Tr
an

sp
o

rt
 to

 w
as

te
 o

r 
d

is
p

o
sa

l

W
as

te
 P

ro
ce

ss
in

g

D
is

p
o

sa
l o

f 
W

as
te

Life-cycle Stages of EPDs

Current 

focus 

of 

EPDs



• Executive Oder 14057 – 12/08/2021
• Carbon pollution-free electricity sector by 2035

• Net-zero emissions economy-wide by 2050

• Agencies are looking for tools that quantify environmental impacts.

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

• EPDs are transparent and standardized.

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

• Note: EPDs are not currently required by Federal law or 
regulation

Why EPDs?



Information collected 
from State legislative 

websites.

Why EPDs?



SPP Progress – Current Initiatives

EO 14057

specified goal of 

Net Zero Federal 

Procurement

Inflation 

Reduction Act 
(Pub. L. No. 117-169)

$2 Billion for FHWA 

Low-carbon 

transportation 

materials grants

25 States

(+2 Local 

agencies) 

Participating 

35+ projects from

27 agencies

$7.1M

EDC-7

EPDs for 

Sustainable 

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

quantify the emissions and impacts of those practices.

https://highways.dot.gov/climatechallenge


• 30+ proposals from 27 
agencies (including 2 local 
agencies)

• Education, implementation, 
benchmarking, fundamental 
research projects

• Providing technical and 
funding ($7.1 million) 
assistance

Climate Challenge Participants
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•EDC History
• EDC-1 (2011-2012) – 14 innovations
• EDC-2 (2013-2014) – 13 innovations
• EDC-3 (2015-2016) – 11 innovations
• EDC-4 (2017-2018) – 11 innovations
• EDC-5 (2019-2020) – 10 innovations
• EDC-6 (2021-2022) – 7 innovations
• EDC-7 (2023-2024) – 7 innovations



•EDC-7 Innovations (2023-2024)
• Nighttime Visibility for Safety
• Next Generation TIM: Technology for Saving Lives
• Integrating GHG Assessment and Reduction Targets in 

Transportation Planning
• Enhancing Performance with Internally Cured Concrete 

(EPIC2)
• EPDs for Sustainable Project Delivery
• Rethinking DBE for Design-Build
• Strategic Workforce Development



SPP Progress – Current Initiatives

EO 14057

specified goal of 

Net Zero Federal 

Procurement

Inflation 

Reduction Act 
(Pub. L. No. 117-169)

$2 Billion for FHWA 

Low-carbon 

transportation 

materials grants

25 States

(+2 Local 

agencies) 

Participating 

35+ projects from

27 agencies

$7.1M

EDC-7

EPDs for 

Sustainable 

Project Delivery



IRA Sections
Which parts relate to low-carbon construction materials?

IRA
Section

Agency Funding Purpose
Funds obligation 

deadline

60503
GSA

Federal Buildings Fund
$2.15B

To acquire and install materials/products for use in the construction or alteration of buildings that have substantially 
lower levels of embodied GHG emissions (as determined by EPA)

9/30/26

60506 DOT FHWA $2B
To reimburse or provide incentives (up to 2% of incremental costs) to eligible recipients for the use of construction 
materials/products that have substantially lower levels of embodied GHG emissions (as determined by EPA)

9/30/26

60116 EPA $100M

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

9/30/26

60112 EPA $250M

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

9/30/31

50161 DOE $5.812B
For financial assistance for advanced technology retrofits for US industrial or manufacturing facilities that produce 
iron, steel, steel mill products, aluminum, cement, concrete, glass, and other energy intensive industrial processes

DOE $10B For the 48C tax credit to expand clean technology manufacturing

30002 HUD $837.5M
For direct loans and grants to improve climate resilience of affordable housing, including low- emission building 
materials/processes

70006 FEMA May provide financial assistance for costs associated with low-carbon materials

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

https://www.epa.gov/


• Sec. 60506 – $2 billion to the DOT-FHWA to reimburse/incentivize 
eligible recipients for the use of construction materials/ products that 
have substantially lower embodied carbon (as determined by EPA)

• The program also will help transportation agencies:
• Develop specifications for collecting documentation of a materials 

embodied greenhouse gas emissions
• Develop or update technical specifications to allow for use of materials, 

products, and strategies that result in lower embodied carbon materials
• Establish a process to identify, verify, and use materials with lower levels of 

embodied greenhouse gas emissions

• Funding announcement later this year

• Funds Obligation Deadline: September 30, 2026

Low Carbon Transportation Materials (IRA § 60506)



• Sec. 60116 – $100 million to EPA to develop a program to identify and 
label construction materials/products that have substantially lower 
embodied carbon, in coordination with the General Services 
Administration (GSA) and the Department of Transportation Federal 
Highway Administration (DOT-FHWA)

• Funds Obligation Deadline: September 30, 2026

23

Low Carbon Transportation Materials (IRA § 60116)



• Sec. 60112 – $250 million to EPA to develop a program to support 
enhanced standardization, measurement, reporting and verification of 
embodied carbon of construction materials/products (grants, technical 
assistance, etc.)

• Funds Obligation Deadline: September 30, 2031

Low Carbon Transportation Materials (IRA § 60112)



Resources

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

• IRA Low-Carbon Transportation 
Materials website: 
https://www.fhwa.dot.gov/lowca 
rbon/

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


Illinois
Department of Transportation
Sustainability Efforts

Kelly Morse
Illinois DOT
Chief Chemist



Climate
Challenge
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ICT Project R27-248



Climate Challenge
Field Demonstration of Dolomite Quarry By-products (QB) Used in Local Road 
Construction in Illinois

Project Goals:

(1) Environmental impact assessment along with performance assessment 

of pavement sections constructed with dolomitic and limestone quarry by-

products.

(2) Construct full-scale test sections with dolomitic QB to demonstrate 

sustainable and effective use of excess dolomitic QB sources in local road 

construction in Illinois.

Both unsurfaced (seal coated) and thin hot mix asphalt (surfaced 

pavements will be constructed as local roads to include (lightly cement-

treated dolomitic QB regular dense graded dolomite base course layers, 

and a limestone control section.



Climate Challenge
Field Demonstration of Dolomite Quarry By-products (QB) Used in Local Road 
Construction in Illinois

Project Scope:

(1) This demonstration project will provide field data to IDOT related to 

long-term pavement performance and pavement life expectancy.

(2) Conduct a comparative Life Cycle Assessment study using FHWA’s 

LCA Pave Tool of the three constructed test sections using field 

construction and aggregate data from the project and the State of Illinois, 

utilizing the life cycle inventories from the FHWA LCA Commons 

Database and dolomite aggregate source from Environmental Product 

Declarations from quarries.

(3) A Life Cycle Cost Analysis of the QB applications will also be 

evaluated.



The IL roadmap to 
our current Climate 
Challenge project:

ICT R27‐81 – Field Performance Evaluations of Illinois Aggregates 
for Subgrade Replacement and Subbase – Phase II

ICT R27-125 – Sustainable Aggregates Production: Green 
Applications for Aggregate By-Products

ICT R27-168 – Field Performance Evaluation of Sustainable 
Aggregate By-Product Applications

ICT R27-SP38 – Durability Aspects of Stabilized Quarry By-Product 
Pavement Base and Subbase Applications 



Current Climate Challenge-Related Project 
ICT R27-248

Investigation of Dolomite Aggregate Long-Term Cementation 
& its Potential Advantage for Building Roads

TRP Chairs: Tim Peters and Andrew Stolba

Project Investigators: Erol Tutumluer and Nishant Garg



ICT R27-248
Investigation of Dolomite Aggregate Long-Term 

Cementation & its Potential Advantage for Building Roads

Project

Objectives

Study effects of chemical, mineralogical, and physical 
properties of dolomitic fines on the long‐term 
performance of unbound and stabilized aggregate 
materials

Short‐ and long‐term performance monitoring of UCS 
samples with and without conditioning to trigger 
precipitation‐dissolution delayed reaction

Conduct a comprehensive geological survey and 
review of aggregate quarry maps to characterize 
dolomite aggregate compositions in Illinois



ICT R27-248
Investigation of Dolomite Aggregate Long-Term Cementation & 

its Potential Advantage for Building Roads

Project Tasks:
1. Identify sources and collect dolomite aggregate
2. Perform characterization tests for physical, chemical, and mineralogical properties.
3. Laboratory testing for unconfined compressive strength under soaking and freeze‐thaw 
environments.



ICT R27-248
Investigation of Dolomite Aggregate Long-Term Cementation & 

its Potential Advantage for Building Roads

Project Tasks:
4. Additional characterization tests and interpretation of test results 
 a. Chemical Effects from Freeze Thaw
 b. Physical Effects from Freeze Thaw
 c. Microstructure Characterization
 d. Physical Effects – Microscopy Images
5. Final Report and Implementation 



Climate Challenge Next Steps

Field Projects:
Currently seeking projects to implement the use of QB. 
Please reach out to Andrew Stolba and Tim Peters to 
provide potential projects. 

The field projects will be vital to completing the 
“Climate Challenge” objectives. The projects will be 
monitored beyond the completion of the “Climate 
Challenge”.  



The IL Training Plan:
Climate Challenge:

In-person training for Illinois

Climate Challenge/EDC-7/EPDs 

January 17th and 18th 

1½ days – 2 sessions

Look for more information soon!



EPDs
02

EDC-7, EPD initiative in IL



1st Steps:

IL Baseline Report:
 



EDC-7  EPDs:

IL Baseline Report:
Implementation Plan
❖ Target completion dates will likely be 

modified to allow more time for 
training and education. 



EDC-7  EPDs:

IL Progress Report:
❖ 1- Year Progress Report
❖ 2-Year Final Report

❖ Work will continue in IL 



EPDs
Current Progress:

❖ Implementation Team meetings
❖ Industry Provided Training
❖ Brainstorming Ideas

❖ How to collect EPDs?
❖ When to collect EPDs?
❖ Incentives to Industry?

❖ Pursue Funding Opportunities



Thank you!
Do you have any questions?

Dennis Bachman, P.E.

Asset Management/Pavement & Materials Engineer

Federal Highway Administration | Illinois Division

3250 Executive Park Dr. | Springfield, IL 62703-4514

Ph: 217-492-4283 | Fax: 217-492-4621
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