
October 13, 2022 

 

The Honorable Stephanie Pollack 

Acting Administrator 

Federal Highway Administration 

1200 New Jersey Avenue SE 

Washington, D.C. 20590 

RE: Docket No. FHWA-2021-0004 

Dear Acting Administrator Pollack: 

We appreciate the opportunity to submit comments related to the Federal Highway Administration’s (FHWA) 

National Performance Management Measures; Assessing Performance of the National Highway System (NHS), 

Greenhouse Gas Emissions Measure. The cement and concrete paving industries support taking steps to reduce 

the greenhouse gas emissions in the transportation sector and believe that a greenhouse gas emissions measure 

focused on reducing emissions on the NHS should capture the range of different ways to do this and not simply 

focus on reducing on-road mobile source emissions.  

The Portland Cement Association (PCA) represents the majority of cement production capacity in the United 

States and members serve every state. The cement and concrete industries contribute over $100 billion to the U.S. 

economy annually and employ over 600,000 people. In 2021, 92 million metric tons of cement were produced in 

the United States and 109 million metric tons of cement were consumed.1 Of this, approximately 31.1 million 

metric tons were used for the construction or repair of highway and street projects. 

The American Concrete Pavement Association (ACPA) represents the contractors, cement companies, equipment 

manufacturers, suppliers of materials and services, and consultants involved in the designing, building, and 

preserving of concrete pavements. The U.S. regularly constructs around 50 million square yards of concrete 

pavement each year. 

Sustainability and environmental stewardship are top priorities for America’s cement and concrete industries. For 

these reasons, we share the Administration’s goal of combatting climate change and reducing greenhouse gas 

emissions, while building resilient infrastructure. The cement and concrete industries are working to decrease the 

carbon intensity of their operations and products and are fully committed to becoming carbon neutral across the 

entire cement and concrete value chain or life cycle. Last October, PCA released its “Roadmap to Carbon 

Neutrality,”2 providing a detailed outline of technical, market, and policy levers central to achieving the industry’s 

carbon neutrality goal. One policy lever is advancing greater use of lower-carbon cements and concretes. PCA is 

joined by ACPA in advocating for these policy levers, including greater use of lower-carbon cements, concretes, 

and designs. ACPA will soon be releasing a sustainability white paper that builds on PCA’s Roadmap to Carbon 

Neutrality and specifically focuses on all of the strategies to reduce a pavement’s environmental burden 

throughout the life-cycle. 

Understandably, the proposed rule focuses exclusively on on-road mobile source emissions. While this is a crucial 

part of reducing the environmental impact of the transportation sector, PCA and ACPA strongly feel that FHWA 

 
1 https://pubs.usgs.gov/periodicals/mcs2022/mcs2022-cement.pdf 
2 https://www.cement.org/docs/default-source/roadmap1/pca-roadmap-to-carbon-neutrality_final.pdf 



should also consider the range of different ways to reduce the greenhouse gas emissions associated with 

transportation projects over their full life-cycle from cradle-to-grave, including the emissions reduction associated 

with increasing the use of proven lower-carbon transportation construction materials, the durability and resilience 

of construction materials especially considering the growth in climate-related disasters, steps that can be taken to 

reduce excess fuel or energy consumption, and the carbonation opportunity of roadways to actually absorb carbon 

dioxide over their service life.  

Take a Full Life-Cycle Approach 

The Notice of Proposed Rulemaking highlights as part of the justification for creating a greenhouse gas emissions 

performance measure that the “transportation sector is both the largest source of carbon dioxide emissions and 

increasingly vulnerable to the higher temperatures, more frequently and intense precipitation, and sea level rise 

associated with the changing climate.” However, by focusing the greenhouse gas emissions performance measure 

exclusively on reducing “carbon dioxide emissions generated by on-road mobile sources” on the NHS relative to 

calendar year 2021 with immediate and short-term reductions, the proposed performance measure fails to capture 

all the opportunities to reduce the carbon footprint and the greenhouse gas emissions of a transportation project 

over its full life-cycle from cradle-to-grave.  

Focusing only on mobile source emissions and not the full life cycle perspective falls short of capturing all the 

emission reduction potential. These opportunities include optimizing designs, increasing the use of lower-carbon 

building materials, using durable and resilient construction materials that reduce maintenance and rebuilding, 

especially with the growth in climate-related disasters, steps that can be taken to reduce excess fuel consumption 

throughout the full life-cycle, and the carbonation opportunity of roadways. A comprehensive greenhouse gas 

emissions performance measure that captures all of these different strategies will result in greater reductions in 

greenhouse gas emissions than a performance measure focused exclusively on on-road mobile source emissions. 

Doing so would help advance the Administration’s goal of taking important steps to combat climate change both 

now and into the future. 

Capture the Use of Lower Carbon Building Materials in a Greenhouse Gas Emissions Performance 

Measure 

One of the pillars of the cement and concrete industry’s Roadmap is increasing the use of low-carbon cements, 

including portland-limestone cement. Portland-limestone cement replaces traditional portland cement on a one-to-

one basis and produces concrete with equivalent performance but with a carbon footprint that is up to ten percent 

lower. Portland-limestone cement is market ready and a proven low-carbon construction material. With increased 

demand, the cement industry is not only ready to produce more portland-limestone cement but continues to work 

to reduce the embodied carbon of their product while ensuring the same performance.  

Currently, 45 state departments of transportation have extended the types of cements that can be used to include 

portland-limestone cement.3 Portland-limestone cement is specified as ASTM C95 Type IL and AASHTO M 240. 

A critical part of advancing these lower-carbon cements is expanding market acceptance. Nearly 20 percent of all 

cements consumed in the United States are now lower-carbon cements, including portland-limestone cements and 

blended cements, up from less than five percent just two years ago. Greater acceptance and adoption of all lower 

carbon cements can accelerate that transition even further.  

 
3 https://www.greenercement.com/acceptance 



On September 15, the U.S. Department of Transportation (U.S. DOT) released a “Policy Statement on Buy Clean 

Initiative,” which highlights that the transportation sector is responsible for 33 percent of the nation’s total 

emissions but goes on to point out there are more emissions “that come from manufacturing, installing, 

maintaining, and disposing of the materials that make up transportation infrastructure.”4 Many of these emissions 

are exactly what the cement and concrete industry are working to reduce as part of our commitment to carbon 

neutrality. A greenhouse gas emissions performance measure should capture the emissions reductions associated 

with using market ready and proven lower-carbon transportation construction materials, including portland-

limestone cement and other low-carbon cements. Capturing efforts to reduce the embodied carbon of building 

materials as well as the associated impacts over their full life-cycle would help advance the Administration’s 

larger Buy Clean Initiative and take an important first step as part of developing a U.S. DOT wide Buy Clean 

Policy.  

It is also important to reiterate the importance objective measurement as U.S. DOT works to advance the Buy 

Clean Initiative and develop an agency-wide Buy Clean policy. A lot of attention recently has been placed on 

greater use of Environmental Product Declarations (EPDs) to advance lower-carbon construction materials. U.S. 

DOT’s “Policy Statement on Buy Clean Initiative” highlights greater use of EPDs as a way to advance lower-

carbon construction materials in transportation projects. It is important to note that EPDs are not designed to 

compare different construction materials. Instead, they are designed to compare the same construction material 

used in the same application. For example, the concrete used in the construction of a bridge on the National 

Highway System to another concrete used in the construction of that same bridge.   

We appreciate the $2 billion in funding for the Low-Carbon Transportation Materials Grants included in the 

Inflation Reduction Act seeking to increase the use of lower-carbon building materials, including portland-

limestone cement, by recipients of federal-aid highway funding. With this funding, Congress is seeking to push 

the use of lower-carbon construction materials, including lower-carbon cements and concretes, that are market 

ready and proven. As the cement and concrete industries continue to take steps to reach carbon neutrality, 

incentivizing recipients of federal funding to use these lower-carbon construction materials will continue to 

expand the market for lower-carbon cements and concrete. 

As currently proposed the greenhouse gas emissions performance measure does not build on the work of FHWA 

to advance the use of lower-carbon building materials. A greenhouse gas emissions performance measure should 

account for the emissions reductions associated with the use of lower-carbon building materials. In 2021, 92 

million metric tons of cement were produced in the United States and 109 million metric tons of cement were 

consumed.5 Of this, approximately 31.1 million metric tons were used for the construction or repair of highways 

and streets. If all that road construction was completed using portland-limestone cement as opposed to ordinary 

portland cement, PCA estimates 1.567 million metric tons of carbon dioxide emissions would be avoided. 

Incorporating the use of lower-carbon building materials into a greenhouse gas emissions performance measure 

will only lead to further reductions in carbon dioxide emissions. 

Factoring in Resilience and Durability 

 
4 https://www.transportation.gov/sites/dot.gov/files/2022-09/Signed_Buy_Clean_Policy_Statement.pdf 
5 https://pubs.usgs.gov/periodicals/mcs2022/mcs2022-cement.pdf 



According to the National Oceanic and Atmospheric Administration (NOAA), last year was the seventh 

consecutive year in which the United States experienced ten or more billion-dollar disasters.6 The Notice of 

Proposed Rulemaking for a greenhouse gas emissions performance measure cites the growth in climate-related 

disasters as one of the reasons to establish the performance measure. However, by exclusively focusing on 

reducing on-road mobile source emissions, the proposed greenhouse gas emissions performance measure does not 

take into account steps that can be taken to ensure transportation infrastructure can better withstand the increase in 

climate-related disasters.  

We appreciate the progress made by the Bipartisan Infrastructure Law to place greater emphasis on improving the 

resilience of our transportation system. Specifically, section 11105 of the Bipartisan Infrastructure Law expands 

the purposes of the National Highway Performance Program (NHPP) to “activities to increase the resiliency of the 

National Highway System to mitigate the cost of damages from sea level rise, extreme weather events, flooding, 

wildfires, or other natural disasters.” As part of this, section 11105 adds “resiliency improvements on the National 

Highway System, including protective features” as eligible NHPP project costs. By amending both the purposes 

and eligibilities of NHPP, it is important for a greenhouse gas emissions performance measure to consider the 

emissions associated with the repair or re-construction of damaged transportation infrastructure.  

Due to the unique durability and resilience of concrete, transportation assets built with concrete can reduce the 

need to rebuild or repair these assets in the event of a disaster. Concrete is recognized as the material of choice to 

mitigate the impacts of extreme weather events and other natural and man-made disasters. Reducing the need to 

rebuild and repair transportation infrastructure assets damaged not only saves money but also reduces the 

greenhouse gas emissions associated with repeatedly rebuilding. Simply put, a greenhouse gas emissions 

performance measure should incentivize states and metropolitan planning organizations to invest in pre-disaster 

mitigation to reduce the damages to transportation assets from the increase in climate-related disasters. 

In addition to disaster mitigation, resilience and durability reduce the need for maintenance of a transportation 

asset over its full life-cycle. Again, reducing maintenance and repair not only reduces costs but the greenhouse 

emissions associated with the manufacturing of the construction materials used as well as those associated with 

maintenance and repair of those assets.  

Overall, a greenhouse gas emissions performance measure should advance the construction of resilient and 

durable transportation assets that will reduce routine maintenance and repair needs and better withstand the 

growth in climate-related disasters. A greenhouse gas emissions performance measure that does not take this into 

account may inadvertently lead to increased greenhouse gas emissions associated with the manufacturing of the 

construction materials used in a project and the emissions associated with rebuilding or repairing a damaged 

transportation asset.   

Pavement-Vehicle Interaction 

The Notice of Proposed Rule Making also fails to directly account for excess vehicle fuel or energy consumption 

impacts associated with pavement roughness or stiffness. Taking pavement roughness and stiffness into account 

provides a more complete picture of what can be done to reduce on-road mobile source emissions over the long-

term.  

 
6 https://www.ncei.noaa.gov/access/billions/time-series 



Pavement vehicle interaction (PVI) looks at the interaction between a vehicle’s tires and the roadway surface on 

which it is driving. Three factors related to a roadway’s surface condition and structural properties contribute to 

PVI, including roughness, texture, and deflection. Building stiffer roadways and maintaining smoother pavements 

can reduce excess fuel or energy consumption because it reduces the rolling resistance between the pavement and 

the vehicle. Studies of selected pavement test sections across the country demonstrate that 700 million gallons of 

excess of fuel are consumed by vehicles annually driving on these sections.7 This excess fuel consumed increases 

on-road mobile source emissions. It is also important to note that with the growth in the use of electric vehicles, it 

does not matter the energy source used to power the vehicle, excess energy consumption can be reduced by 

greater focus on PVI. Scientific models have been developed to quantify the excess fuel or energy consumption 

that can be contributed to PVI for pavement segments and pavement networks.8 To reduce excess fuel or energy 

consumption and the associated emissions, it is important for a greenhouse gas emissions performance measure to 

capture steps that can be taken to reduce excess fuel or energy consumption that can be realized through better 

PVI that includes both smoothness and stiffness. 

While numerous studies have evaluated the impacts of PVI, current research is on-going as directed by section 

6022 (Highway Efficiency) of the FAST Act. This research is being done at FHWA’s Office of Infrastructure 

Research and Development under Task Order No. 9 for Contract Number DTFH6117D00005 and is focused on 

showing how PVI modeling can be used to evaluate the impact of road conditions.  

Placing the focus solely on on-road mobile source emissions and not requiring a full life-cycle perspective can 

incentivize short-term solutions that immediately improve one aspect of PVI while neglecting the impact of others 

and not recognize the long-term implications of maintaining those PVI characteristics. 

Albedo 

As steps are taken to combat climate change, it is important to take into account all of the ways that we slow the 

increase in air temperatures. One part of the larger puzzle to mitigating these temperature changes is considering 

steps that can increase the reflectivity of pavements, especially in urbanized areas. Albedo is a measure of the 

fraction of solar energy reflected by the Earth’s surface. Lighter color surfaces reflect and have a high albedo, 

while darker surfaces absorb light and energy and have a low albedo.  

One study has found that if all U.S. roadways were converted to higher albedo pavements, the global warming 

potential would equal 12 million tons of carbon dioxide emissions per year. This study also finds this is the 

equivalent to removing approximately 3.7 million vehicles from our nation’s roads for one year.9  

The Massachusetts Institute of Technology’s Concrete Sustainability Hub calculates that concrete roadways 

possess a higher albedo than other conventional options and for that reason concrete roadways are considered 

reflective.10 Additionally, the natural reflectivity of concrete pavements is further increased through use of 

brighter additives, including slag and portland-limestone cement.  

 
7 https://cshub.mit.edu/sites/default/files/documents/MIT%20CSHub%20PVI%20Research%20Summary-FINAL.pdf 
8 https://cshub.mit.edu/pavements/pvi 
9 https://cshub.mit.edu/sites/default/files/images/082020%20CSHub_Albedo_Digital.pdf 
10 https://cshub.mit.edu/sites/default/files/images/Albedo%201113_0.pdf 



A greenhouse gas emissions performance measure should consider steps that can be taken to meaningfully lower 

global warming potential through the use of higher albedo pavements, including concrete pavements.   

Carbonation 

Taking a full life-cycle approach to a greenhouse gas emissions reduction performance measure would also ensure 

capturing the carbon sink opportunity of specific building materials. Concrete is a carbon sink, and through 

carbonation, concrete permanently sequesters carbon dioxide. Carbonation is the process that takes carbon dioxide 

and alkaline reactant to form calcium carbonates. With concrete, this process occurs naturally. It is estimated that 

over the course of the service life of a highway built with concrete, ten percent of the cement and concrete 

emissions generated during manufacturing and construction can be permanently re-absorbed and sequestered.  

If we truly want to reduce the carbon footprint of transportation projects and work to a point of carbon neutrality, 

it is critical we consider all the different ways to reduce greenhouse gas emissions, including those associated 

with carbonation.  

Conclusion 

As we have highlighted, the cement industry and concrete paving contractors share the Administration’s goals of 

combatting climate change and reducing greenhouse gas emissions. To do this, we believe a greenhouse gas 

emissions performance measure must include the numerous different ways to reduce the carbon footprint of a 

transportation project and the utilization of the asset over its full life-cycle from cradle-to-grave.  

We look forward to continuing to work with the FHWA to reduce the greenhouse gas emissions in the 

transportation sector, especially steps that work to reduce greenhouse gas emissions over the full life-cycle of 

transportation assets. If you have further questions, please do not hesitate to reach out to Sean O’Neill 

(soneill@cement.org) with PCA or Eric Ferrebee, P.E. (eferrebee@acpa.org) with ACPA. 

Sincerely, 

Sean O’Neill      Eric Ferrebee, P.E. 

Senior Vice President, Government Affairs  Senior Director of Technical Services 

Portland Cement Association    American Concrete Pavement Association 
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