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What is, Why, and How to Promote
Pavement Sustainability

• New ways of see and measure which is the 
best design.

• Extensive use new materials (Concrete, 
Cement, Cementitious Materials) that reduce 
the net embodied carbon of construction. 

• Efficiency in curing process
• Unleashing full potential by promoting 

hydration.
• Long term durability / life cycle assessments



What is Sustainability?

• “Meeting the needs of the 
present without compromising 
the ability of future generations 
to meet their own needs.” 
• As defined by the United Nations 

Brundtland Commission.

Sustainable Pavements

• Achieves its specific engineering 
goals, while, 

• Meets basic human needs
• Uses resources effectively
• Preserves/restores 

surrounding ecosystems



Why?..
“As greenhouse gas emissions blanket the Earth, 
they trap the sun’s heat. This leads to global 
warming and climate change. The world is now 
warming faster than at any point in recorded 
history. Warmer temperatures over time are 
changing weather patterns and disrupting the 
usual balance of nature. This poses many risks to 
human beings and all other forms of life on Earth.” 

– United Nations Climate Action

https://www.un.org/en/climatechange/science/causes-effects-climate-
change#:~:text=As%20greenhouse%20gas%20emissions%20blanket,the%20usual%20bala
nce%20of%20nature. 

https://www.un.org/en/climatechange/science/causes-effects-climate-change#:%7E:text=As%20greenhouse%20gas%20emissions%20blanket,the%20usual%20balance%20of%20nature
https://www.un.org/en/climatechange/science/causes-effects-climate-change#:%7E:text=As%20greenhouse%20gas%20emissions%20blanket,the%20usual%20balance%20of%20nature
https://www.un.org/en/climatechange/science/causes-effects-climate-change#:%7E:text=As%20greenhouse%20gas%20emissions%20blanket,the%20usual%20balance%20of%20nature


…Why?

CO2 Emissions Temperature Anomaly



How?

• Current efforts are performed as part of federal 
programs.

• Initial goal is to promote the use of pavements 
developed with materials, products, and processes 
that have lower levels of embodied greenhouse gas 
emissions, mostly focused on carbon, while 
maintaining desired performance.

• Emissions will be evaluated through Life Cycle Assessments 
(LCA) and Environmental Product Declarations (EPD).

• We will start with research and education, then 
producing a plan, and then proceed with 
implementation.

Research and 
Education

Plan 
Development

Implementation



LCA

• Method for evaluating the total 
environmental burden of a product by 
examining all the inputs and outputs over the 
life cycle, 

• For pavements, this cycle includes the 
material production, design, construction, 
use, maintenance and rehabilitation, and end-
of-life stages. 

From https://www.fhwa.dot.gov/pavement/lcatool 



Puerto Rico Regulation Initiative

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

• Establishes policy related to 
climate change and mitigation, 
adaptation, and resiliency  
processes by sectors.

• Establishes and perform 
inventory of greenhouse gasses 
emissions.



Puerto Rico Pavement Sustainability 
Efforts as part of Federal Initiatives



FHWA Climate Challenge
Quantifying Emissions of Sustainable Pavements

• Supports Executive Order 14057 of 
December 8, 2021 goals

• Achieve a carbon pollution-free 
electricity sector by 2035

• Achieve net-zero emissions economy-
wide by no later than 2050

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

• Enhance sustainable pavement 
practices

• Quantify emissions
• Facilitate informed decisions on 

pavement material and design 
selection

From
• https://www.fedcenter.gov/programs/eo14057
• https://www.fhwa.dot.gov/infrastructure/climatechallenge/

https://www.fedcenter.gov/programs/eo14057
https://www.fhwa.dot.gov/infrastructure/climatechallenge/


Every Day Counts Round 7 (2023-2024)

• State-based model that identifies and rapidly 
deploys proven, yet underutilized innovations that 
make our transportation system adaptable, 
sustainable, equitable and safer for all. 

• Innovation: EPDs for Sustainable Project Delivery
• Support procurement decisions and quantify embodied 

carbon reductions using life cycle assessments for 
sustainable pavements.

From:
• https://www.fhwa.dot.gov/innovation/everydaycounts/about-edc.cfm
• https://www.fhwa.dot.gov/innovation/everydaycounts/edc_7

https://www.fhwa.dot.gov/innovation/everydaycounts/about-edc.cfm
https://www.fhwa.dot.gov/innovation/everydaycounts/edc_7


Puerto Rico Sustainable Pavement Initiative Development Plan 



Plan Development General Strategies

• Consider strategies that have been successful in other places.

• Consider industry recommendations.

• Consider the gap between current procurement processes vs the 
target process.

• Identify funding sources.

• Establish realistic performance measures and targets.

• Establish simple processes.
• Monitoring performance measures and targets
• Establish feedback and update process

• Establish training program.

• Establish transition plan and schedule.



EPD From Supplier



Low Carbon Transportation 
Materials Grant

• The PRHTA submitted an 
application for the LCTM grant.

• If awarded, funds will be used to 
aid on the future 
implementation of the 
Sustainable Pavement Initiative 
Development Plan . 



Potential Challenges

• Availability to the industry of the information necessary to develop 
the LCAs and EPDs.

• Potential additional costs to the industry related to the development 
of the LCAs and EPDs, and its repercussion on the cost of their 
products.

• Availability of adequate resources to develop LCAs and EPDs.
• Need for training to the industry on the development of LCAs and 

EPDs. 
• Need for training to the PRHTA on the practical interpretation of EPDs 

for project prioritization and selection.
• Need for PRHTA design, bid, and construction processes modification 

to include the consideration of EPDs.



Performance Challenge

• Finding the balance between embedded carbon, engineering 
performance, and cost.

https://acpa-se.org/images/downloads/2023_Conference_Materials/ferrebee_designing_more_sustainable_pavements_nc_conf.pdf.



News in concrete…….!

Concrete pavements Specs that are in the process of revision:

• Concrete pavement smoothness (Spec 510)

• Unbonded Concrete Overlay (new Spec)

• Bonded Concrete Overlay (new Spec)



Questions?
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