
ENVIRONMENTAL PRODUCT 
DECLARATIONS



EPD Overview Video



What is an EPD? 
• Environmental Product Declaration

- Quantified environmental information
on the life cycle of a product
to enable comparisons between products
fulfilling the same function*

• “Nutrition label” for environmental 
impacts

• Independently verified

*Source: ISO 14025:2006. EPDs from different Product Categories should NOT be compared to each other. 

https://westcoastclimateforum.com/cfpt/concrete/strategy1



Types of EPDs
Industry-Wide

Product-Specific
Plant-Specific & 
Product-Specific

EPDs for Asphalt Mixtures are Plant-Specific & Product-Specific



Most EPDs for construction materials 
have a Cradle-to-Gate scope
• Materials

• Aggregates
• Asphalt Binder 
• Additives 

• Transport
• Truck
• Barge
• Rail

• Production
• Burner Fuel
• Electricity
• Equipment
• Water



What about the other life cycle stages?

• Outside the scope of the Asphalt 
EPD

• As defined in the Product Category 
Rules (PCR)

• Mix producers have little control 
beyond the gate of the plant

• Owners can evaluate these stages 
through their own Life Cycle 
Assessment (LCA)



Product Category Rules (PCR)
• Defines key parameters of EPDs within 

a product category
• Data inputs
• System boundaries
• Life cycle stages (Cradle-to-Gate)
• Data to be reported in the EPD

• Developed by the Program Operator 
• PCR must comply with ISO 14025 and 

other standards
• Independent review panel
• Public review process

Program Operators



PCR for Asphalt Mixtures
• EPDs can be comparable if asphalt mixtures meet 

similar performance criteria
• Declared unit is 1 short ton of asphalt mixture
• Complies with ISO 14025 and EN 15804 standards
• Specifies public databases for upstream products & 

processes
• Revised version expected in April 2022



Life Cycle Assessment (LCA)
• Industry-wide survey of 50 plants

• Conducted by Dr. Amlan Mukherjee 
(Michigan Tech)

• Independently verified
• Complies with ISO 14040/14044

• Underlying LCA for the PCR for Asphalt 
Mixtures

• Also serves as the LCA model for 
NAPA’s Emerald Eco-Label EPD 
software tool

• New LCA just published



How and Why are Customers 
Using EPDs? 



LEED projects and other green rating 
systems

• EPD credits included in LEED v4 
• Disclosure credit

• Projects collect EPDs from 20 
different products

• Optimization credit
• Projects collect EPDs for at least 20 

products that are “optimized” 
• Reduced impact relative to industry 

benchmark or previous version
• Pilot credit for “low carbon” 

materials 
• 1,000+ LEED v4 projects certified 

in 2020
https://www.buildings.com/articles/27844/what-leed-gold-school-future-looks



“Buy Clean” Legislation
• Process:

1. Agencies collect EPDs for eligible 
for 1-2 yrs

2. Agencies determine embodied 
carbon (GWP as CO2e) limit for 
each material type

3. Incorporate GWP limits into 
procurement (prequalification)

• Most Buy Clean policies target 
other materials

• Steel, Glass, Insulation, Concrete, 
etc. 

https://www.architects.org/news/building-a-low-carbon-future-reducing-embodied-carbon-in-the-built-environment

Embodied Carbon is the emissions associated with construction materials
- Often measured using the Global Warming Potential (GWP) indicator in EPDs



“Buy Clean” Legislation
• Process:

1. Agencies collect EPDs for eligible 
materials for 1-2 yrs.

2. Agencies determine embodied 
carbon (GWP in units of CO2e) limit 
for each material type

3. Incorporate GWP limits into 
procurement (prequalification)

• Most Buy Clean policies target 
these materials:

• Steel, Glass, Insulation, Concrete
• Asphalt has been proposed in several 

jurisdictions 

https://carbonleadershipforum.org/clf-policy-toolkit/#map



Caltrans EPD Policy

• Policy decision by Caltrans to get 
ahead of legislation

• Contractors must submit EPDs 
for Concrete, Asphalt, and  
Aggregates

• Started with 20 projects in 2019

• Now targeting 100 projects
https://www.slideshare.net/CaliforniaAsphalt/epd-implementation-on-caltrans-projects-137910238

EPD Implementation Roadmap



FHWA Initiatives
• Roadmap for upstream datasets

• For fuels, electricity, & common 
materials

• PCR Guidance
• Goal is to align PCRs for different 

pavement materials
• Pavement LCA Framework in 

OpenLCA
• LCA software used by consultants

• LCA-Pave Software Tool
• Excel-based LCA software 

designed for agencies
• Can use EPDs as a data input

https://www.youtube.com/watch?v=uqpKLwy2N1U



FHWA Initiatives (continued)

FHWA’s Proposed* EPD Implementation Process:
• Step 1: Use EPDs as a communication tool

• No decisions made based on content
• Agencies can use EPDs to inform development of benchmarks

• Step 2: Use EPDs as a material procurement aid
• Requires development of relevant benchmarks

• Step 3: Use EPDs as a data source for LCA
• Requires harmonization of PCRs for different materials

• Step 4: Use multiple LCAs to inform policy

*References: 
Rangelov et al. (2020). Integration of life cycle assessment into planning and project delivery for pavements in the USA. Roadways and Infrastructure. 
Rangelov et al. (2021). Use of EPDs of pavement materials in the U.S.A. to ensure environmental impact reductions. Journal of Cleaner Production.

https://www.sciencedirect.com/science/article/abs/pii/S0959652620346631?via%3Dihub


Biden Administration
• Climate change is a top priority for 

Biden and Congress
• Direct Federal procurement? 

• National parks, military bases, other 
federal projects? 

• Other Federal Legislation
• Highway funding could be tied to 

greenhouse gas emissions and “low 
carbon” materials

• Federal policy expected to clarify in 
2022

https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/



2017 – Launched the Emerald Eco-Label 
Environmental Product Declaration (EPD) Program

18

- NAPA is the EPD program 
operator

- Developed all materials: 
- Product Category Rules
- Life Cycle Assessment
- EPD Software

- Inexpensive and easy to 
develop verified EPDs



How to use Emerald Eco-Label

• Visit https://asphaltepd.org/
and login

• Watch two webinars and pass 
the quizzes

• Compile data for plant and mixes
• Use EPD Data Gathering 

spreadsheet
• Purchase access for your plant(s)
• Enter data for plant and mixes to 

produce EPDs

www.AsphaltPavement.org/EPD

https://asphaltepd.org/


Can EPDs for Asphalt Mixtures be Compared 
to Each Other? 

EPDs for different asphalt mixtures 
are comparable if:

• They perform a similar function and have 
similar performance characteristics

• Even if produced by different plants!
Examples of mixes that should not 
be compared to each other:

• Porous vs. dense-graded
• Binder mix vs. surface mix
• Polymer-modified vs “neat” asphalt bindersBeware of data gaps!



EPD Optimizer Tool

• Easily compare two of your own 
mixes to each other

• More granular analysis of data
• Create plant variants to see how 

changes to plant operations affect 
EPDs

• Evaluate economic and 
environmental impacts of certain 
changes

• Switching fuel types
• Aggregate moisture reduction



Overview of 
Using Emerald Eco-Label 

to Develop an EPD for 
Asphalt Mixtures
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Key Components of NAPA’s EPD Program
General Program 

Instructions
Underlying Life Cycle 

Assessment
Product Category Rules 

(PCR)
EPD Software

Learn more at www.asphaltpavement.org/epd

http://www.asphaltpavement.org/epd


Emerald Eco-
Label Software

• NAPA’s web-based software 
tool 

• Asphalt mix producers use it to 
develop verified EPDs

• EPDs are plant-specific & mix-
specific

• Can be used for asphalt plants 
located in the U.S. 

• Simplified process that saves 
mix producers time and money Independent 

Verification



Upstream datasets

• The PCR requires the use of public 
datasets for upstream energy and 
materials

• Fuels and electricity
• Aggregates
• Asphalt binder

• Data gaps are noted in the EPD
• Binder additives (polymers, ground tire 

rubber, etc.)
• Mix additives (WMA, rejuvenators, 

fibers, etc.)
• Cannot develop EPD if data gap 

>1% (individual material) or 5% 
(total) of mix by weight



Cover Page

Company and Plant Information

Product Description

Red box indicates a data gap

Green box has info about the EPD



Common Questions About EPDs



What is the time and cost of developing EPDs? 
Pricing Schedule as of Apr. 1, 2022

• Initial data collection and plant setup takes most companies a 
couple of weeks

• New mixes typically take 10-15 minutes



Does the EPD 
give credit for 
Warm Mix? 

https://www.fhwa.dot.gov/publications/focus/08apr/03.cfm



•What are the biggest 
contributors to GHG 
emissions? 
• Burner fuel 

consumption
• Asphalt binder

content
• Sometimes, aggregate 

hauling exceeds 
everything else



Can EPDs be Used for Pavement Type Selection?

•Not directly –
different PCRs
• As data inputs to 

full LCA?
• Harmonization issues
• Lots of uncertainty in 

use stage modeling
• Scarce knowledge, 

experience, and 
capacity at agencies



Where are we going with EPDs? 



Policy Considerations

• Each agency spec is a different “product”
• GWP Limits/Benchmarks/Thresholds

• Prequalification? 
• Incentive? 
• A + B + C? 

• Regional variations 
• Climate
• Aggregate supply
• Availability of fuels / grid location

• Impact of getting better data 
• GWP may go up or down



The Report – SIP 106
•Published by NAPA in June 
2022

• Click on the Research link

• All references cited in this 
presentation are provided in the 
report

www.asphaltpavement.org/climate

http://www.asphaltpavement.org/climate


Total emissions have tracked with mix production

• Production
increased by 
17.7%

• Total GHG 
emissions 
increased by 
16%



General Observations
•Emissions Intensity and total emissions 
were lowest in 2012-2015
•Highest consumption of natural gas (2014)
•Highest use of RAS (2014)
• Lower use of modified binder 
• Lower total mix production

•Not enough data to see changes in energy 
efficiency over time



Scenarios to Quantify Benefits of 
Existing Practices (2019)

•What if no RAP or RAS were used? 

•What if the industry’s use of natural gas 
were equivalent to the industrial sector as a 
whole? 
•51.7% instead of 69.5%
•Adjust other fuels proportionately



Emissions would 
be 16% higher if 
we: 
• Used no RAP 

or RAS, and
• Burned less 

natural gas



Emissions Reduction Scenarios



Results - Emissions Reduction Scenarios



General Observations
•The good news:
•We can reduce GHG emissions (relative to 2019) by 

24% with existing technologies and practices!

•Challenges to achieving GHG reductions: 
•Policy & Economic Headwinds

•Opportunities to address challenges
• Inflation Reduction Act (IRA), others



Policy Headwinds – Use of RAP
•Mix specifications that limit RAP use
• Need to revise hundreds (thousands?) of 

agency specifications
• Slow process due to conservative, risk-averse 

approach
• Balanced Mix Design (BMD) offers an 

opportunity to accelerate innovation

•Some agencies retain ownership of RAP
• Not the highest and best use
• Consider allowing contractor to retain 

ownership and recycle into new mixes



Economic Headwinds
Low bid environment
•High capital costs
• Covering aggregate stockpiles
• Plant upgrades for higher RAP

•Higher operating costs for some solutions 
• Alternative fuels at remote locations)

•Balancing risk and reward
• Fuel savings for reduced mix production temperature vs. 

achieving density requirements/incentives



Potential Opportunities with 
Inflation Reduction Act

Funding for Low-Embodied Carbon Construction Materials
• $2 billion available to pay for differential cost or project 

incentive
• $250 million to help industry develop EPDs
• $100 million to develop a “low-embodied carbon 

construction materials” labeling program
• How will be these defined? 
• Limitations to recognizing some emissions reductions on EPDs 

(e.g., mix-specific temperature adjustment, 12 months of data 
to recognize new fuels)



THANK YOU


