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Program Overview



US DOT Sustainability Policy Statement

“DOT will incorporate sustainability principles into our O co po ate susta ab ty p c p es to ou
policies, operations, investments and research through 
innovative initiatives and actions such as:

• Infrastructure investments & grant programs
• Innovative financial tools & credit programsInnovative financial tools & credit programs
• Rule- and policy-making
• Research, technology development, & applicationgy p pp
• Public information
• Enforcement and monitoring”

-Signed by Secretary Anthony R. Foxx, June 2014



Sustainable Pavements Program

Purpose
Ad th k l d d ti f t i bilitAdvance the knowledge and practice of sustainability 
related to pavements. 

ScopeScope
Asphalt, concrete, granular, and other materials in 
pavement systems including new and emerging materials. 

Outcome
Increase the awareness, visibility, and the body of 
kno ledge of s stainabilit conside ations in all the lifeknowledge of sustainability considerations in all the life 
cycle phases of pavement systems.

A technical guidance and education program
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Major Program Activities



Major Program Activities 

1. Stakeholder Engagement
– Sustainable Pavements Technical 

Working Group (SPTWG) meetings
h i l id2. Technical Guidance

– Reference document
LCA d t (i i )– LCA document (in review)

3. Deployment and Technology Transfer
T i l T h i l B i f (T hb i f )– Topical Technical Briefs (Techbriefs)

– Outreach activities (webinars)
– Sustainable pavements web page– Sustainable pavements web page



Sustainable Pavement Technical 
Working Group (SPTWG)Working Group (SPTWG)

• Makeupp
– 20 members (DOTs, academia, industry)

250 “f i d ”– 250+ “friends” 

• Bi-annual meetings since 2011g
• Function

f f h– Forum for information exchange
– Review products from consultant



Reference Document

Towards Sustainable Title:
Pavement Systems: 
A Reference Document

Lots. Really. 

2014

Authors:

Published:

400+ page manual on 
everything to do with 
pavement sustainability

What:

pavement sustainability

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

Find it:
p / y



Reference Document

Outline
1. Introduction
2.   Concepts of Sustainability

Outline

p y
3.   Materials Considerations
4.   Pavement Design
5 Construction Considerations5.   Construction Considerations 
6.   Use-Phase Considerations
7.   Maint./Preservation of Pavements
8 End of Life Considerations8.   End of Life Considerations
9.   Within Larger Systems
10. Assessing Pavement Sustainability
11. Concluding Remarks



Chapters 1 and 2

• Chapter 1: IntroductionChapter 1: Introduction
– What is Sustainability
– Sustainability as it Pertains to Pavementsy

• Chapter 2: Concepts
– Sustainability Definitionsy
– Role of Pavements
– Pavement Life Cycle
– Measuring Sustainability
– Trade-off Considerations



Greenhouse gas emissions in road 
construction (pavements) are kind of smallconstruction (pavements) are kind of small.

• The U.S. emits 6.673 billion tonnes of CO2e in a year (2013)
– 1.826 billion tonnes (27.2%) are from transportation

0.106 billion tonnes (0.6% of transportation) are from road construction

U.S. Total
6.708 billion

MTCO2E

U.S. Transp.
1.810 billion 

Road Construction
0.119 billion MTCO2E

MTCO2E MTCO2E

Data from U.S. EPA from 2015 and other sources



Chapter 3: Materials

• General Strategies:• General Strategies:
– Reduce amount of virgin materials 

Recycled materialsRecycled materials
Other co-products or waste materials
Improved mix designImproved mix design
Increased longevity

Reduce impact of materials production– Reduce impact of materials production
Improve efficiency
Reduce emissionsReduce emissions



HMA/WMA produced: 350 million tons

RAP Accepted 76 million tons2013 RAP Statistics
Used in HMA/WMA 68 million tons

Use in Aggregate 4 million tons

Landfilled 0 1 million tons

Hansen, K.R. and Copeland, A. (2014). Annual 
Asphalt Pavement Industry Survey on Recycled 
Materials and Warm-Mix Asphalt Useage: 2009-
2013. NAPA Information Series 138, FHWA and 
NAPA Landfilled 0.1 million tonsNAPA. 



Chapter 4: Design

• General Strategies• General Strategies
– Use mechanistic-empirical methods

i i i l i h– Optimize materials use in the structure
– Consider LCCA, LCA, rating systems
– Specialty designs

Noise-reducing surfacesg
Permeable pavements for LID solutions



Payback time analysis for material production and 
construction of 3 different pavement design lives

SourceSource
Santero, N., J. Harvey, and A. Horvath. 2011. “Environmental Policy for Longer life Pavements.” 
Transportation Research Part D: Transport and the Environment. Vol. 16, Issue 2. Elsevier, Philadelphia, PA. 



Chapter 5: Construction

• General Strategies• General Strategies
– Specifications that allow sustainability 

d i i– Reduce negative impacts
Fuel consumption, emissions, noise, delay

– Optimize/improve operations
– Improve qualityp q y



Reductions Associated with Tiers 1-4 Diesel Engines
(graphic from John Deere)(graphic from John Deere)

19
Graphic from John Deere



Chapter 6: Use Phase

Pavement characteristics ImpactsPavement characteristics
• Deflection
• Macrotexture

Impacts
• Vehicle fuel consumption
• Vehicle emissions• Macrotexture

• Roughness
• Permeability

• Noise
• Safety

• Permeability
• Albedo, heat capacity

• Stormwater runoff
• Temperature

H h lth• Human health
• Water quality
• Air quality• Air quality



Annual Crash Costs by Crash Factor

SourceSource
Miller, T. R and E. Zaloshnja. 2009. On a Crash Course: The Dangers and Health Costs of 
Deficient Roadways. Pacific Institute for Research and Evaluation (PIRE), Calverton, MD.



Chapter 7: Maintenance/Preservation

• General Strategies• General Strategies
– Use sustainability metrics in current 

t t tasset management systems
– Understand life-cycle implications 
– More intensive use of maintenance



Energy Consumption for different 
components of concretecomponents of concrete

Source
Wang, T., I. S. Lee, J. T. Harvey, A. Kendall, E. B. Lee, and C. Kim. 2012. UCPRC Life Cycle Assessment Methodology 
and Initial Case Studies on Energy Consumption and GHG Emissions for Pavement Preservation Treatments with 
Different Rolling Resistance. Research Report UCD-ITS-RR-12-36. Institute of Transportation Studies, University of 
California, Davis, CA. 



Chapter 8: End of Life

• Avoid or delay end-of-life
– Long-life pavements
– Design, rehab., maint., preservation

• Increase recycling and reuse
– Avoid landfilling old pavementsAvoid landfilling old pavements
– Use in-place reuse/recycling
– Highest use of recycled materials– Highest use of recycled materials

Use RAP in new HMA, not base course
– Use more RAP/RCA in new pavements– Use more RAP/RCA in new pavements











Chapter 9: Sustainability 
within Larger Systemswithin Larger Systems

How pavement systems interact with largerHow pavement systems interact with larger 
system sustainability goals

• Larger system goals and metrics
– Sustainable Communities

E– Ecosystems
– Aesthetics

Historical and cultural identity– Historical and cultural identity
– Utility cuts
– Worker & community health– Worker & community health





Chapter 10: Assessment

Ways to quantify sustainability

• Life Cycle Cost Analysis (LCCA)

Ways to quantify sustainability

• Life Cycle Assessment (LCA)
• Sustainability rating systems

– INVEST
– Greenroads

Envision– Envision
– GreenLITES
– LEED



Percentage of Points Directly Relevant to 
Pavements for Various Rating Systems

17%LEED v4 BD+C for NC

Pavements for Various Rating Systems

10%GreenLITES v2.10

31%Envision v2.0

48%Greenroads v2

36%INVEST v1.2

0% 10% 20% 30% 40% 50% 60%



Deployment: TechBriefs

Pavement SustainabilityTitle:

Muench and Van Dam

O b 2014

Authors:

P bli h d October 2014

Short version of the 400 
page Reference Manual

Published:

What:
page Reference Manual

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

Find it:
pavement/sustainability



Deployment: TechBriefs

Life Cycle Assessment of Title:
Pavements

Harvey, Meijer, KendallAuthors:

October 2014

Overview of life cycle

Published:

What: Overview of life cycle 
assessment as it is done for 
pavements

What:

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

Find it:



Deployment: TechBriefs

Climate Change Adaptation Title:
for Pavements

Muench and Van DamAuthors:

August 2015

Overview of potential

Published:

What: Overview of potential 
climate change adaptation 
efforts for pavements

What:

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

Find it:



Deployment: Webinars

• 5 webinars
– 2 hours each

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



Deployment: Web Page

www.fhwa.dot.gov/pavement/sustainability




