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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



Life Cycle Framework – LCA and EPDs

EPDs

Cradle-To-
Grave LCA



Overview of Emerald Eco-Label 
EPD Tool

AsphaltPavement.org/Forward
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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


How to use Emerald Eco-Label

• Register at
https://asphaltepd.org/

• 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

• Upload supporting 
documentation

https://asphaltepd.org/
https://www.asphaltpavement.org/uploads/documents/EPD_Program/EPD_Data_Gathering_rev4.xlsx


Data requirements for the plant

• 12 consecutive months of data
• Within the past five years

• Fuel consumption
• Burner

• Hot oil heater

• Generator

• Equipment 

• Electricity consumption

• Water consumption

• Total mix sold (tons)

Your data is confidential! 
Photo courtesy of Duval Asphalt



Data requirements for mix designs

• Material content (by weight of 
total mix)
• Aggregates

• Asphalt binder

• RAP and RAS

• Additives

• Transportation mode and 
distance
• Truck, rail, or barge

• Mix production temperature

Your data is confidential! 
Photo courtesy of Rock Road Companies, Inc.



Where can I find published EPDs? 
asphaltepd.org/published/

• The most comprehensive and up-to-
date directory of EPDs for asphalt 
mixtures

www.asphaltpavement.org/epd

• Program documents and other 
information 
• Product Category Rules (PCR)
• Underlying Life Cycle Assessment (LCA)
• Other documents

https://asphaltepd.org/published/
http://www.asphaltpavement.org/epd


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



Recording available on 
NAPA’s store at 
goaspha.lt/Optimizer.



Oregon DOT GHG Emissions Inventory 
(2016-2019 4-yr Average)

• Asphalt = 35% of 
ODOT Emissions

https://www.oregon.gov/odot/climate/Documents/GHG_Report_FINAL.pdf 

Asphalt Pavements

https://www.oregon.gov/odot/climate/Documents/GHG_Report_FINAL.pdf


What’s Important to You?



What’s 
Important 
to You?



What’s Important to You?
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Published EPDs in October 2023
• 229 plants with 1,718 EPDs across 39 states



NAPA’s Approach to Benchmarking
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Low Carbon Material Pilot Program

• Federal office buildings, courthouses, and land ports of entry

https://www.gsa.gov/about-us/newsroom/news-releases/gsa-pilots-buy-clean-inflation-reduction-act-requirements-for-
low-embodied-carbon-construction-materials-05162023 

https://www.gsa.gov/about-us/newsroom/news-releases/gsa-pilots-buy-clean-inflation-reduction-act-requirements-for-low-embodied-carbon-construction-materials-05162023
https://www.gsa.gov/about-us/newsroom/news-releases/gsa-pilots-buy-clean-inflation-reduction-act-requirements-for-low-embodied-carbon-construction-materials-05162023
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FHWA Benchmarking Approach

• Industry is empowered to establish its own benchmarks

• Agencies implement industry benchmarking approach

• Paid for by FHWA grants



NAPA Approach: Deconstruct the Benchmark 
by Life Cycle Phase

A1

Design

Mix 
Design

A2

Transport

Aggregate
Transport

Total

Total

A3

Production

Climate
Region

+
Production



A1: Impact of Mix Specifications on GWP

A1 Material Mass balanced with

GWP Intensity

kg CO2e/tonne 

ingredient (*/shtn)

Adjustment factor for 

using ingredient for 

additional 1% of 

mixture by mass

kg CO2e/tonne mixture 

(*/shtn)

Neat Binder Aggregate 631.51 (573.06) +6.30 (+5.71)

3.5% SBS Modified Binder Aggregate 758.71 (688.49) +7.57 (+6.86)

Lime Aggregate 1389.0 (1259.9) +13.87 (+12.58)

RAP Aggregate + Neat Binder 0.781 (0.710) -0.357 (-0.325)

Aggregate

(USLCI, prescribed)
Neat Binder 1.94 (1.761) -6.30 (-5.71)

Starting Point: 36.6 kg CO2e/tonne mix
Use adjustment factors



9.5mm Superpave
Baseline Mix Design, US Avg A2/A3

A1

36.6
kg CO2e

A2

Transport

Transport

Total

Total

A3

Production

Production

72.6

64.8

55.4

GSA

94.5% Aggregate
5.5% Binder



A1

36.6
kg CO2e

A2

Transport

Total

Total

A3

Production

9.5mm Superpave: Wisconsin
Standard Mix, US Average A2, Dry Freeze Average A3

94.5% Aggregate
5.5% Binder



A2: Impact of Aggregate Availability on GWP

A2 by State

Florida

kg CO2 e/tonne

(kg CO2 e/shtn)

Louisiana

kg CO2 e/tonne

(kg CO2 e/shtn)

All Others

kg CO2 e/tonne

(kg CO2 e/shtn)

20%
3.3

(3.0)

15.7

(14.2)

0.21

(0.18)

40%
18.7

(17.0)

24.0

(21.8)

1.4

(1.2)

50%
36.9

(33.5)

28.7

(26.0)

2.5

(2.2)

Average
41.3

(37.5)

28.9

(26.2)

3.9

(3.5)

Some states have different benchmarks



A1

36.6
kg CO2e

A2

3.9
kg CO2e

Total

Total

A3

Production

9.5mm Superpave: Wisconsin
Standard Mix Design, US Average A2, Dry Freeze Average A3

94.5% Aggregate
5.5% Binder



A3: Impact of Climate Region on GWP

4 Climate Regions
• Wet Freeze
• Wet No-Freeze
• Dry Freeze
• Dry No-Freeze



Objective 2: Phase-by-phase Benchmarking

A3 by AASHTO 

Region

Wet No freeze

kg CO2e/tonne

(kg CO2e/shtn)

Wet Freeze

kg CO2e/tonne

(kg CO2e/shtn)

Dry No freeze

kg CO2e/tonne

(kg CO2e/shtn)

Dry Freeze

kg CO2e/tonne

(kg CO2e/shtn)

20%
23.2

(21.0)

20.9

(19.0)

17.5

(15.9)

21.9

(19.9)

40%
25.4

(23.0)

22.8

(20.6)

20.0

(18.1)

23.6

(21.4)

50%
26.1

(23.7)

23.6

(21.4)

21.8

(19.8)

25.8

(23.4)

Average
27.5

(25.0)

24.6

(22.3)

23.0

(20.8)

27.1

(24.6)

A3: Impact of Climate on GWP
Benchmarks differ by climate region



A1

36.6
kg CO2e

A2

3.9
kg CO2e

Total

65.1

A3

24.6
kg CO2e

9.5mm Superpave: Utah
+1% Lime Mix Design, US Average A2, Dry Freeze Average A3

94.5% Aggregate
5.5% Binder

72.6

64.8

55.4

National Average Wet Freeze



9.5mm Superpave: Wisconsin
Standard Mix Design, US Average A2, Dry Freeze Average A3

[all values in 

kg CO2 e. / 

tonne]

A1 (Baseline 

Mix)

A2 (National 

Benchmark)

A3 (Wet 

Freeze)

A1-A3 Total 

(Proposed 

Method)

Current A1-

A3 GSA 

Thresholds

20%

36.6

0.2 20.9 57.7 55.4

40% 1.4 22.8 60.8 64.8

50% 2.5 23.6 62.7 x

Average 3.9 24.6 65.1 72.6
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NAPA EPD Benchmarking Initiative
• No cost to participate

• Will enable agencies to 
develop reasonable 
estimates for industry 
averages based on:
• local conditions 

• key parameters in their 
specifications

• This is an interim solution

Benchmarking data collection to re-open November 6 – January 8



Levers to Reduce Emissions 
(and save money)

AsphaltPavement.org/Forward



National Asphalt Pavement Association   |   AsphaltPavement.org

Simple Mix from a Typical Plant

• Materials (A1)

• 95% aggregates

• 5% asphalt binder

• Transport (A2)

• 22 miles by truck

• Plant Energy (A3)

• Burner fuel – Natural Gas

• 289,000 Btu/ton

• 3.3 kWh/ton – Average grid 

Materials (A1)
30.3 kg 

CO2e/ton
55%

Transportation 
(A2)

3.8 kg CO2e/ton

7%

Plant Operations 
(A3)

20.5 kg CO2e/ton
38%

Total = 54.7 kg CO2e/ton
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Simple Mix from a Typical Plant

• Materials (A1)

• 95% aggregates

• 5% asphalt binder

• Transport (A2)

• 22 miles by truck

• Plant Energy (A3)

• Burner fuel – Natural Gas

• 289,000 Btu/ton

• 3.3 kWh/ton – Average grid Total = 54.7 kg CO2e/ton

Binder
28.7 kg CO2e/ton

53%

Aggregates
1.7 kg CO2e/ton

3%

Transportation
3.8 kg CO2e/ton

7%

Burner 
15.8 kg CO2e/ton

29%

Hot Oil Heater 
2.3 kg CO2e/ton

4%

Electricity 
1.8 kg CO2e/ton

3%

Equipment 
0.5 kg CO2e/ton

1%
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HMA WMA -30°F WMA -50°F

Total (A1-A3) 53.7 51.8 50.5

Plant Operations (A3) 20.5 18.6 17.3

Transportation (A2) 3.8 3.8 3.8

Materials (A1) 30.3 30.3 30.3

0.0

10.0

20.0

30.0

40.0

50.0

60.0

G
H

G
 E

m
is

si
o

n
s 

(k
g 

C
O

2
e

/t
o

n
)

WMA – Reduced Mix Production Temp
4% 

Reduction
6% 

Reduction

HMA -30 °F -50 °F

Assume 1,000 Btu/°F/ton fuel savings
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HMA 0.5% Moist. Red. 1.0% Moist. Red.

Total (A1-A3) 53.7 52.9 52.1

Plant Operations (A3) 20.5 19.7 18.9

Transportation (A2) 3.8 3.8 3.8

Materials (A1) 30.3 30.3 30.3
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Reduced Aggregate Moisture Content
1.5% 

Reduction
3% 

Reduction

HMA 0.5% 1.0%

Assume 10% Reduction in Burner Fuel Consumption 
per 1% Reduction in Agg. Moisture
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Use of RAP to Reduce Emissions

No RAP 20% RAP 50% RAP

Total (A1-A3) 54.7 48.2 38.6

Plant Operations (A3) 20.5 20.5 20.5

Transportation (A2) 3.8 3.3 2.6

Materials (A1) 30.3 24.4 15.5
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12% 
Reduction

29% 
Reduction

No
RAP

20%
RAP 50%

RAP
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Average
Truck

50 Miles
Truck

100 Miles
Truck

500 Miles
Truck

500 Miles
Train

500 Miles
Inland Barge

500 Miles
Ocean
Vessel

Total (A1-A3) 54.7 60.1 69.4 143.6 72.9 83.9 69.2

Plant Operations (A3) 20.5 20.5 20.5 20.5 20.5 20.5 20.5

Transportation (A2) 3.8 9.3 18.5 92.7 22.0 33.1 18.3

Materials (A1) 30.3 30.3 30.3 30.3 30.3 30.3 30.3
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A2 Transport Distance and Mode

10%
Increase

27%
Increase

163%
Increase

33%
Increase

53%
Increase 27%

Increase

160 km80 km 800 km 800 km 800 km 800 km35 km
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EPDs are Good for Business
• Reduce Your Cost

• Identify efficiency opportunities

• Detect billing discrepancies

• Grow Your Market
• LEED Projects

• Customer Requirements
• GSA, Private Sector

• Communicate with Stakeholders

• Motivate Your Staff

https://www.aboutamazon.com/news/sustainability/aws-decarbonizing-construction-data-centers
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EPDs for Portable Plants Available Now



Transport Distance – What about A4? 

• 2 Identical plants
• Energy efficiency, fuels, etc. 

• Identical mixes
• 95% aggregates sourced from same quarry

• 5% binder

• Plant A – 5 miles from Job, 100 miles from Quarry

• Plant B – 105 miles from Job, 0 miles from Quarry

• Asphalt Binder Terminal located adjacent to Quarry 



Jobsite Plant A Plant B

Quarry

5 miles 100 miles

Plant A
A1-A3 = 69.4 kg CO2e/ton
A4 = 0.9 kg CO2e/ton
A1-A4  = 70.3 kg CO2e/ton

Plant B
A1-A3 = 50.9 kg CO2e/ton
A4 = 19.4 kg CO2e/ton
A1-A4  = 70.3 kg CO2e/ton

• GWP for Plant A is 36% higher than Plant B when looking only at 
cradle-to-gate (A1-A3). 

• But both are identical when A4 is accounted for. 

Terminal



Life Cycle Framework – LCA and EPDs

EPDs

Cradle-To-
Grave LCA



Thank you, Wisconsin!
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