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2. Key Steps of LCA

Life Cycle Assessment of Asphalt Mixtures and Pavements

1. Introduction to Life Cycle Assessment (LCA)

Life Cycle Assessment (LCA) as a technique includes:
• Analysis and quantification of environmental impact of a product
• Inspection of material and energy inputs and outputs over the life cycle of a product
• Generation of environmental indicators 

Research Assistants: Manouchehr Zeidi, Aisan Ranjbar Moshfeghi and Adeoluwa Gbolade 

PIs: Deb Mishra and Mary Foltz

4. Data Consideration for Pavement LCA and key Challenges

5. Why PCR & EPD ?

3. Stages of Pavement LCA

8. Comparative LCA of WMA vs HMA

6. Tools for Asphalt Pavement LCA

International Organization for Standardization (ISO) 14040 defines the following 
steps

FHWA-HIF-15-001

To explain agency goals 
based on their:
• Overall Environmental 

Objectives
• Policies
• Laws
• Regulations

Track environmental 
flows:
• Inputs
• outputs

Better understand the 
environmental significance 

of LCI by converting 
environmental flows into 
environmental impacts

Summarize and discuss consequences as:
• Basis for conclusion
• Recommendations
• Decision making

Inputs 
• Material
• Energy
• Resources

Outputs 
• Waste
• Pollution
• Co-products

Key Challenges :
• Data collection
• Data quality
• Issues with impact 

assessment methods
• Issues with weighting of 

impacts in decision making

Alana Fichman and Brent Ehrlich (2015 August 03)

FHWA-HIF-19-101 

https://eplca.jrc.ec.europa.eu/lifecycleassessment.html
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1st phase

2nd phase

3rd phase

4th phase

5th phase

6th phase

Ma et al. (2019)

FHWA-HIF-15-001

Pavement Design

Pavement Construction

Environmental impacts 
Involve :
• Printing of blueprints
• Transportation of 

designers

Case study in China: The LCIs of mixing energy every 1000 𝑚3 HMA and WMA mixtures

Classification of 
Mix Type

Kuang, Y. (2012)

9. The Path Forward

FHWA-HIF-15-001 

Ma et al. (2019)

7. Asphalt Pavement LCA

EPD Tool Developed by NAPA

❑ Work with Oklahoma asphalt 
producers to develop mix EPDs

❑ Generate EPDs for Oklahoma 
mixtures incorporating WMA   

❑ Develop a framework to incorporate 
LCA into the project selection process 
in Oklahoma

Generic Classification by Newcomb (2006)
❑ Cold Mix: 68 – 120 F

❑ Hot Mix: 280 – 340 F

❑Warm Mix: 220 – 275 F


