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Outline

The Road Forward




Acronyms

* LCA - Life Cycle Assessment
 EPD - Environmental Product Declaration

* [IJA - Infrastructure Investment and Jobs Act (aka
Bipartisan Infrastructure Law, BIL)

 IRA - Inflation Reduction Act
« CEQ - White House Council on Environmental Quality
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An Industry-Wide Vision

The 3

Forwarc

,_,@') . A Vision for Net Zero Carbon Emissions
. for the Asphalt Pavement Industry

:'*-‘f\sphalt Testing Sohﬂidri’s % &
§ S & _ ~.-?.:-"A-_"-
Engmeermg 2 \fﬁﬁa:‘;;

jk{.{ ,‘z\_‘ ' <

Vision: Sustainable communities and Mission: Engage, educate, and empower the U.S.

commerce, connected by net zero carbon asphalt community to produce and construct net
4+ emission asphalt pavements zero carbon emission asphalt pavements
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Frameworks to Quantify GHG Emissions

EPDs

Cradle-To- E!‘Jﬂﬁi!l‘!
Grave LCA

LCAE) PAVE




CO, Emitted During Asphalt Mix Production

~ Understanding Carbon

Embodied Carbon Operational Carbon

Manufacture, transport and installation of construction materials Building Energy Consumption

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



THE BUILT ENVIRONMENT

Annual Global CO, Emissions
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© Architecture 2030. All Rights Reserved. Data Source: |IEA (2022), Buildings, IEA, Paris

Building Construction Industry and Other Construction Industry represent emissions
from concrete, steel, and aluminum for buildings and infrastructure respectively.

https://architecture2030.org/why-the-building-sector/

40% of GHG
emissions come
from the “Built
Environment”
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What is an EPD?

 Environmental Product Declaration
— Quantified environmental information

on the life cycle of a product EPD “Nutrition” Label

to enable comparisons between products
fulfilling the same function* Your Bullding Product
e
Amount per Uinit
« “Nutrition label” for environmental impacts LCA IMACT MEASURES TOTAL

— ISO Standards Pri M 124

_Global Warming Potential (kg C0%eq) 096
— Product Category Rules (PCR) Ozone DETE:;,{:HG;ﬁ o) = 1.80E-08

Acidification Potential (ma H* eq) 0.93

Eutrophication Potential (kg N eq) 6.43E-04
Photo-Oxidant Creation Potential (kg 03 aq) 0.121

« Independently verified

Your Product’s Ingredients: Listed Hare

*Source: I1SO 14025:2006. EPDs from different Product Categories should NOT be -
compared to each other. ingevity



Corporate GHG Reporting Framework

Scope 1

 Direct Emissions

Scope 2

e Indirect Emissions
from Electricity
Production

Scope 3

e Other Indirect
Emissions

— Upstream

— Downstream

Scope 2
INDIRECT
. Scope 3
“ INDIRECT
purchased

goods and
services
urchased eledtricity, sbeam,
d ﬁeating & cooling For own use
leased assets

goods

Scope 1
DIRECT

!

transportation
and distribution

£z

company

Facilities lI

employee processing of
fuel and commuting sold products
energy related x -l I
activities _ﬂ‘ S s
] - travel company
transportation vehides
and distribution waske
generaked in
operations
Upstream activities Reporting company

Scope 3
INDIRECT

investments

s

franchises

ﬂ
g
E leased assets

use of sold

peatiicts end-of-life

treatment of
sold products

Downstream activities



Oregon DOT GHG Emissions Inventory [ﬁéﬁ%ﬁ'mm

(2016-2019 4-yr Average)

Scope 3 = 70% of 90,000
Total Emissions 80,000
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22%
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Asphalt = 50% of
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https://www.oregon.gov/odot/climate/Documents/GHG_Report_FINAL.pdf

Our Industry Needs Leaders to create EPDs
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Key Components of NAPA’s EPD Program

General Program Underlying Life Cycle Product Category Rules EPD Software
Instructions Assessment (PCR)

NAPA Update to the Life Cyc ent for Asph: WA
=$= 1 ctures in Support of the Emem]d Eco Label —{N)—
NATIONAL ASPHALT Environmental Product Declaration P am NATIONAL ASPHALT

PAVEMENT ASSOCIATION PAVEMENT ASSOCIATION

April 2022

General Program Instructions for

Emerald Eco-Label Environmental Product
Declarations (EPD) Program

Product Category Rules (PCR)

National Asphalt Pavement Association
For Asphalt Mixtures

Amlan Mukherjee, PhD, PE
Professor
Department of Civil, Environmental & Geospatial
Engineering
Michigan Technological University

* trisiGHT

Version 2
June 9, 2020

Emerald

ECO~<LABEL

Houghton, MI 49931

Version 2.0
Effective Date: April 2022
Validity Period: Through March 2027

Michigan Tech

For.
alt Pavement
Lane, Suif

6406 Ivy Lane, Sui e 20770 301-731-4748
Greenbelt, MD 20770-1441 o o0

MD 2077
ment org/EFD

Learn more at www.asphaltpavement.org/epd

-mgewty


http://www.asphaltpavement.org/epd

Emerald Eco-Label

EEEEEEEE

Software
488 1. Organizations
llag 2 Plant
NAPA’s web-based software tool 3 s
EH 4. Mixes
Asphalt mix producers use it to B o
develop verified EPDs s
" . . @ About the Tool
EPDs are plant-specific & mix- S
specific

abel, NAPA's EPD tool.

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

estions regarding use of the EPD tool, please

https://asphaltepd.org/

Simplified process that saves mix

. Independent
producers time and money

Verification

-mgewty


https://asphaltepd.org/

How to use Emerald Eco-Label

AutoSave m [ e =

File Home Insert Page Layout Dat: W Help Acrobat

fe

* Register at https://asphaltepd.org/

[ } Wa tC h tWO W e b i n a rS a n d p a S S t h e f;:;:;;:a::;?::sli{;i;ool data gatheril.'lg sheet. It is meant to be used in conjuction with the EPD

nt data needed to create your first EPD using the Asphalt EPD teal.

quizzes = 2 triSIGHT
* Compile data for plant and mixes s
* Use EPD Data Gathering spreadsheet

* Purchase access for plant(s)

* Enter data for plant and mixes to
produce EPDs

e Upload supporting documentation

Sheetl
[ ] ] lsc \ I‘JE


https://asphaltepd.org/

Data requirements for the plant

* 12 consecutive months of data e s
e Within the past five years SESTE O |

* Fuel consumption
* Burner
e Hot oil heater
* Generator
* Equipment

e

* Electricity consumption
* Water consumption

* Total mix sold (tons)

Data is confidential! "ingevity



Data requirements for mix designs

* Material content (by weight of total
mix)
* Aggregates
e Asphalt binder
 RAP and RAS
e Additives

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

* Mix production temperature

Data is confidential! "ingevity



Sample Mix GWP from a Typical Plant

* 95% aggregates
* 5% asphalt binder

* 22 miles by truck

* Burner fuel — Natural Gas
* 289,000 Btu/ton
* 3.3 kWh/ton — Average grid

Plant Operations
(A3)

20.5 kg CO2e/ton
38%

v,

Materials (A1)
30.3 kg
CO2e/ton
55%

Transportation
(A2)

3.8 kg CO2e/ton
7%

Total = 54.7 kg CO2e/ton

-mgewl:y



How RAP can Reduce Emissions

12%
Reduction

29%
Rﬁn

20%
RAP
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20% RAP 50% RAP
Total (A1-A3) . 48.2 38.6
m Plant Operations (A3) . 20.5 20.5
B Transportation (A2) . 3.3 2.6
B Materials (A1) . 24.4 15.5
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The # of
plants in the
US with EPDs

As of
3/20/2023

No of Plants by State with EPDs
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States with EPDs Mo of EPDs
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# of EPDs by o
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Common Questions about EPDs

-mgewl:y



* Sometimes, hauling
exceeds everything else

What are the biggest
contributors to GHG consumption
emissions? content



Will low-embodied carbon asphalt mix sacrifice
quality and durability?

 Specifications are not going
away!!!!

e Balanced Mix Design is an
excellent framework for innovation

without sacrificing mix quality and P Uy g
performance Fo I '
. Lest, BB o
Improving
Cracking Resistance
iNn Alabama ‘

-mgewl:y


https://www.asphaltpavement.org/expertise/engineering/resources/bmd-resource-guide/bmd-tools

Does the EPD give
credit for Warm Mix?

Not yet...

Photo Credit
https://www.fhwa.dot.gov/publications/focus/08apr/03.cfm
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Can EPDs be Used for * Not directly — different PCRs
e As data inputs to full LCA?

Pavement Type Selection? « Harmonization issues

* Lots of uncertainty in use stage modeling

* Scarce knowledge, experience, and capacity at
agencies



Key Takeaways

EPDs provide verified data to
policies are spreading quickly

will accelerate demand for low carbon
materials

Emission reductions can be achieved with

by developing EPDs
Start with one plant
Expand to other plants, benchmark your operations

“ Agevity



E P D fO r t h e Company Information

Duval Asphalt Products, Inc. is an asphalt mixture producer.

A0712 12th Street asphalt plant D‘l Val
est 12th Street

MIX ekomile, FL 3225 ASPIHALT

produced on

Note: trial mixtures were produced p
at 325, 275, 265 and 250°F Customer Projec

produced within a
erformance over

ingevity



This mix producer categorizes this pro duct as a Hot Mix Asphalt (HMA) asphalt mixture. This asphalt mixture was produced within a

temperature range of 149 to 160°C (300.0 to 320.0°F). Energy and environmental impacts are based on a plant’s average performance over
2 12-month period and are not .5:-:|_|u5te|:| for rr||::e:—5per:|ﬂ c production temperatures.

i :prDcILn:E-r categori [ as a Hot Mix Asphalt (HMA) asphalt mixture. This asphalt mixture was produced within 3
e of 149 20, rgy and environmental impacts are based on a plant ge performance
.-.—spe-:lﬂn production temperatures.

° °
N O t I ( : e t h I S This declaration is an EPD in accordance with 150 14025:2006* and 150 21930:2017%. The PCR
is Product Category Rules for Asphalt Mixtures™, This EPD transparently describes the potential

environmental impacts associated with the identified life cycle stages of the described product.
Declaration Number: 142.336.875 v13 Software Version: 2.0.0

St a te m e nt S ——— e —

This EPD is valid for asphalt mixtures produced at the location indicated on this page. Data used
to inform this EPD reflect plant operations from a 12-month period beginning on Jan. 1, 2021,

This EPD can be found at https://asphaltepd.org/epd/d/bBUPMr/
LCA performed by: Ben Ciavola, PhD

Note: trial mixtures were produced
at 325, 275, 265 and 250°F

-mgewty



Ingredients
for mix

Product Ingredients

The product ingredients as identified in the mix design are provided in the table below.

TABLE 1. PRODUCT INGREDIENTS
COMPOMNENT MATERIAL
Aggregate Natural Stone

Aggregate Natural Stone
Aggregate Natural Stone
RAP Reclaimed Asphalt Pavernent

Binder Unmodified + 1 terminal additive(s)

WEIGHT %
29

14

15

39
4

*Indicates that this material is a data gap. Upstream data a iated with extraction and processing is not accounted for in
this EFD.

-mgewl:y



TABLE 3. ENVIRONMENTAL IMPACT SUMMARY TABLE

IMPACT CATEGORY POTENTIAL IMPACT PER METRIC TONNE ASPHALT
Global warming potential (GWP-100) 72.69 (65.95) kg CO2 Equiv.
E n V I ro n m e n ta I Ozone depletion potential (ODP) 2.35e-07 (2.14e-07) kg CFC-11 Equiv.
Eutrophication potential (EP) 2.74e-02 (2.48e-02) kg N Equiv.
I l I l p a Ct Acidification potential (AP) 4.14e-01 (3.76e-01) kg SO2 Equiv

Phatachemical ozone creation potential (POCP) 13.05 (11.84) kg 03 Equiv.

Summary

DECLARED UNIT

The declared unit is 1 metric tonne (1 short ton) of an asphalt mixture (UNSPSC Code 30111509: Asphalt Based Concrete), which is
defined as “a plant-produced composite material of aggregates, asphalt binder, and other materials.”

-mgewl'.y



Life Cycle
Impact
Indicators

TABLE 4. LIFE CYCLE IMPACT INDICATORS

ACRONYM

GWP-100

INDICATOR

Global
warming
potential, incl.
biogenic CO2

kg CO2 Equiv.

Ozone kg CFC-11
depletion Equiv.
potential

Eutrophication .
potential kg N Equiv.
Acidification .
potential kg S02 Equiv.
Photochemical

vzone creation kg 03 Equiv.
potential

QUANTITY PER METRIC TONNE ASPHALT MIXTURE
(PER SHORT TON ASPHALT MIXTURE)

MATERIALS TRANSPORT PRODUCTION TOTAL

24.04 (21.81) 17.77(16.12) 30.88 (28.01) 72.69 (65.95)
1.29¢-08 1.08e-07 1.15e-07 2.35e-07
(1.17¢-08) (9.76¢-08) (1.04e-07) (2.146-07)

6.55e-03 1.71e-02 3.78e-03 2.7de-02
(5.94e-03) (1.55e-02) (3.43e-03) (2.48e-02)

7.13e-02 2.76e-01 6.67e-02 4.14e-01
(6.47e-02) (2.51e-01) (6.052-02) (3.76e-01)

1.52(1.38) 9.53(8.64) 2.01(1.82) 13.05(11.84)

-mgewl:y



40% SP-9.5 (52-28) SP 21-19522A 65.95 kg COZ2 eq.
Plant: A0712 12th Street

Materials

— RAP
—— £56 NS Granite
HMA Run at S
2 (o] Ocean - C56 NS Granite
3 ; F Transport

. Train - F20 Screenings

s Truck - C56 NS Granite
== Truck - St. Marys Sand

=

EUIner NARa G Burner: Natural Gas = Production
20.2 kg COZ2 eq. Production

I Seminole Electric Cooperative

I Equipment: Diesel




WMA Run at
275°F

40% SP-9.5 (52-28) SP 21-19522A
Plant: A0712 12th Street

PG52-28

= F20 Screenings
— RBA

— (556 NS Granite
—— 51. Marys Sand

Ocean - C56 NS Granite

. Train - F20 Screenings

=== Truck - C56 NS Granite
e Truck - St. Marys Sand

— Fsk: FRapagennos

Burner: Natural Gas

I Serminole Electric Cooperative

Equipment: Diesel

Burner: Matural Gas > Production
16.6 kg CO2 eq.

62.31 kg CO2 eq.

Production Temperature 275F

Materials

Transport

Production

-mgewty



WMA Run at
265°F

40% SP-9.5 (52-28) SP 21-19522A 61.71 kg CO2 eq.

Plant: A0712 12th Street Production Temperature 265F

PG52-28 Materials

20 Screenings
— RAP e

— 56 NS Granite
— 5t. Marys Sand

Ocean - C56 NS Granite
Transport

. Train - F20 Screenings

ms Truck - C56 NS Granite
=== Truck - St. Marys Sand

— fdk-Fsgennos

Burner: Natural Gas

Burner: Natural Gas = Production
15.9 kg CO2 eq. Production

I Seminole Electric Cooperative

I Equipment: Diesel



WMA Run at
250°F

PG52-28

20 Screenings

— RAP
— 56 NS Granite
— St. Marys Sand

| Ocean - C56 NS Granite

. Train - F20 Screenings

= Truck - C56 NS Granite
mmm Truck - St. Marys Sand

— ek - PR sggeninas

Burner: Natural Gas

Seminole Electric Cooperative

I Equipment: Diesel

40% SP-9.5 (52-28) SP 21-19522A 60.7 kg CO2 eq.
Plant: A0712 12th Street

Production Temperature 250F

Materials

Transport

Burner: Natural Gas > Production
14.9 kg CO2 eq. Production

-mgewty



EPD Summary

Temp 325°F 275°F 265°F 250°F

GWP-
100

65.95 62.31 61.71 60.7

Burner

Nat Gas 20.2 16.6 15.9 14.9

Units = kg CO,e/ metric ton of mix

-mgewl:y



Evotherm WMA Plant Fuel Consumption Data 2022

Note: Natural gas fuel $9.00/MMBtu assumption

Input Data from Contractor (Utah) Input Data from Contractor (Florida) Input Data from Contractor (Virginia)

* 360 Tons/hr run rate e 200 Tons/hr run rate e 290 Tons/hr run rate

* Gencor Counter Flow Drum Astec Double Barrel Green Astec Double Barrel Green

* 15% RAP Content 40% RAP Content 30% RAP Content

* Assume 250k Mix Tons/yr Assume 150k Mix Tons/yr * Assume 250k Mix Tons/yr

« $147.5k Savings (single plant) $61.5k Savings (single plant) $107.5k Savings (single plant)
running at 260°F running at 265°F running at 260°F

Energy/ Mix Ton (Virginia)

2.
— 2250 $1.93 $1.50

(e
2 $2.00
X
£ $1.50
v
3 $1.00
(@)

Energy Cost / Mix Ton (Utah) Energy Cost/Mix Ton (Florida)
_ %250  $2,28  $2.12  $1.53 $250 $2.27 $1.91 $1.86 $1.76

2 $2.00
X

£ $1.50 '
Zx vy ’
$1.00
$0.50 S
T $0.00 '

g $0.50
L

325°F 315°F 260°F $0.00

w/Lime 325F 275 F 265 F 250 F




USD/Ton Savings vs Temperature

USD/Ton vs Temperature °F

Temp, °F

B USD/ton M Savings/ton
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