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Who Am I?
• B.S. in Civil Engineering from Virginia Tech

• Worked at NIST

• M.S. in Civil Engineering from UIUC

• Worked as a forensic structural engineer

• Concrete Materials Research Engineer for 
FHWA TFHRC

• Concrete Sustainability Ph.D. student at 
Michigan Tech

Virginia Tech, https://brand.vt.edu/identity/logo.html

University of Illinois, https://marketing.illinois.edu/visual-
identity/logo

Michigan Tech, 
https://www.mtu.edu/umc/resources/download/
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Disclaimers
Unless otherwise noted, images in this presentation are sourced from FHWA.

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.

The U.S. Government does not endorse products, manufacturers, or outside entities. 
Trademarks, names, or logos appear in this presentation only because they are 
considered essential to the objective of the presentation. They are included for 

informational purposes only and not intended to reflect a preference, approval, or 
endorsement of any one product or entity.
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Abbreviations
AASHTO American Association of State Highway 

and Transportation Officials

EDC Every Day Counts

EPDs Environmental Product Declarations

FHWA Federal Highway Administration

GWP Global Warming Potential

LCA Life Cycle Assessment

P&R Preservation and Repair

PCR Product Category Rule

PEM Performance Engineered Mixtures

QC Quality Control

SCMs Supplementary Cementitious Materials

TFHRC Turner-Fairbank Highway Research 
Center

UHPC Ultra-High Performance Concrete
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FHWA’s Vision for Pavements

Pavements are designed, constructed, 
preserved, and maintained to 

accommodate current and predicted 
traffic needs in a safe and sustainable 

manner considering economic, 
environmental, and social impacts 

throughout the pavement’s life cycle.
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Source: Guardian.com 



8Source: Barcelo et al. 2019. Cement and carbon emissions. DOI: 10.1617/s11527-013-0114-5
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Million Metric Tons1

Apparent annual U.S. Consumption of domestically-produced and 
imported cement.

1USGS’s 2022 Mineral Commodity Summary available at: 
https://pubs.usgs.gov/periodicals/mcs2022/mcs2022.pdf

https://pubs.usgs.gov/periodicals/mcs2022/mcs2022.pdf
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CO2 Emissions from National-Level U.S. Greenhouse Gas Inventory at:
https://www.epa.gov/sites/default/files/2021-04/documents/fastfacts-1990-2019.pdf.pdf

https://www.epa.gov/sites/default/files/2021-04/documents/fastfacts-1990-2019.pdf.pdf
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Sustainability 
= 

Good 
Engineering
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Agenda

1 Define Sustainability

2 Accomplishments

What’s Next?3
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What is Sustainability?
• Achieve the engineering goals for which it was 

constructed. (performance)

• Preserve and (ideally) restore surrounding 
ecosystems.

• Use financial, human, and environmental 
resources economically.

• Meet basic human needs such as health, safety, 
equity, employment, comfort, and happiness.

Source: FHWA-HIF-15-002 
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Important considerations
• Sustainability is an aspirational goal.
• Sustainability is context sensitive.
• Sustainability pertains to all areas 

related to pavement and materials.
• Sustainability assessment is an 

evolving field.
• Considerations of trade-offs is 

important.

Source: FHWA-HIF-15-002 
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Everyone has a 
place to 

contribute
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(Life Cycle Assessment)

Can be simplified
using automated systems

Requirements
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If we do not     
measure,
we cannot    
improve!
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Current North American EPDs are limited to 
upfront carbon. Such, they can help make 

choices within similar materials1. EPDs from 
current North American PCRs are 

inappropriate for decision making and 
comparison between dissimilar materials.

1Similar materials or products: any material, product, or structural element with 
the same specification requirements and covered under the same PCR.
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Source: Emissions from Highway Transportation Systems

https://www.fhwa.dot.gov/infrastructure/climatechallenge/images/20211103_Emissions%20Infographic_508compl_toHPA.pdf
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Goal:

• Quantifiable: Demonstrate with EPD (using PCR 
that is ISO 14025/21930 conformant).

• Practical: An agency needs to be able to use it 
and incorporate it into their programs.

• Implementation-Ready:  Needs a defined 
framework (i.e., can’t be foundational concept).
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Agenda
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PLC

Suppliers seem to 
be driving the 

transition to PLC.

Opportunity to 
address open 

questions.

Case Studies?

Contact: michelle.helsel.ctr@dot.gov

mailto:michelle.helsel.ctr@dot.gov
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PLC

TFHRC Study on 
PLC reactivity

Contact: michelle.helsel.ctr@dot.gov

mailto:michelle.helsel.ctr@dot.gov
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Cement statistics obtained from USGS at:
https://www.usgs.gov/centers/nmic/cement-statistics-and-information

CO2 Emissions from National-Level U.S. Greenhouse Gas Inventory at: 
https://www.epa.gov/sites/default/files/2021-04/documents/fastfacts-1990-2019.pdf.pdf
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Concrete Industry’s Support of EPDs

• 40k + EPDs developed.

• NRMCA Program Operator for Concrete EPD:
‒ High Quality PCRs: ACLCA PCR Best Practices and ISO

‒ Industry Average

‒ Education and Communication Tools

1Similar materials or products: any material, product, or structural element with 
the same specification requirements and covered under the same PCR.
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Support of EPDs
Going Forward
• FHWA: Research on impact of data 

granularity

• NRMCA: Regional Industry-wide 
averages of similar material or 
products1.

1Similar materials or products: any material, product, or structural element with 
the same specification requirements and covered under the same PCR.
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MnROAD
• FHWA contributed $300k to this project.

• MCTC collected data typical of 3 site visits.

• TFHRC performing durability, reactivity, and microstructural testing.
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PEM Pooled Fund

Pooled Fund Members
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PEM – AASHTO R 101*

Resistivity V Kelly for 
Workability

Shrinkage

*Use of AASHTO R 101 is not a Federal requirement.

www.pooledfund.org/Details/Study/727
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PEM

The Role of Quality
Specification 

Language
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P3C:
Performance Centered Concrete Construction 

Actions between the batch plant and 
opening to traffic can significantly impact 
the performance of a concrete pavement.

More Info: 
https://www.pooledfund.org/Details/Solicitation/1582

https://www.pooledfund.org/Details/Solicitation/1582
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Agenda

1 Define Sustainability

2 Accomplishments

What’s next?3
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DOT Buy Clean Policy

“So today, as we work to implement President Biden’s historic 
Bipartisan Infrastructure Law, which will modernize our 

infrastructure and create good paying jobs across the nation, the 
U.S. Department of Transportation will launch a Buy Clean 

Initiative that will assess and address the embodied carbon 
emissions that come from the engineering, design, 

construction, procurement, maintenance, and disposal of 
transportation projects.”

-- USDOT Secretary Pete Buttigieg
https://www.transportation.gov/priorities/climate-and-sustainability/policy-statement-buy-clean-initiative
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FHWA Climate Challenge
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Technical Feedback Group

November 2022 – Austin, TX May 2022 – Rosemont, IL

https://cptechcenter.org/cpm-tfg/



36Source: Mark Felag and CPTech Center, 2022. 
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Technical Resources
TFHRC research finding 

• No correlation between concrete’s 
embodied emissions and 
compressive strength

• Higher durability typically 
corresponds with low embodied 
emissions
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https://www.fhwa.dot.gov/pavement/sustainability/
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Environmental Products Declarations (EPDs) will transform the procurement 
process by communicating GHG emissions in a transparent and standardized 
manner to reduce the environmental burdens of transportation infrastructure 
throughout the project delivery process. This initiative will work with agencies, 
contractors, consultants, and industry to increase their knowledge and identify 

successful practices for applying EPDs. 

FHWA’s Center for Accelerating Innovation at:
www.fhwa.dot.gov/EDC
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https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf

Economy-
wide

CO2 Targets:
50% by 2030
100% by 2050

(2005 baseline)
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Low-Carbon Transportation Materials 
Grants 
• Established under IRA (Pub. L. 117-169 § 60506) - link

FEDERAL HIGHWAY ADMINISTRATION APPROPRIATION.— $2B to remain 
available until September 2026, to reimburse or provide incentives for the use, 
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 Environmental Protection Agency.

https://www.congress.gov/bill/117th-congress/house-bill/5376/text
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Make It

Smooth*
*Opportunities for pavements to realize benefits in operations phase.



43Source: Library of Congress, created 1917 by Flagg, James Montgomery.
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Michelle Helsel
Transportation Specialist

Michelle.Helsel.ctr@dot.gov
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