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Thank you, Michigan!

Gold Club (50+ Years) 30-Plus Club
* Ace-Saginaw Paving Co. * Asphalt Paving Ir)c.
* Ajax Paving Industries * Bacco Construction

Bolen Asphalt Paving
Central Asphalt Inc.
Michigan Paving & Materials Co. A CRH Co.

* Cadillac Asphalt LLC, A CRH Co.
* Payne & Dolan Inc., A Walbec Group Co.
* Rieth-Riley Construction Co. Inc.

Members

* Angelo lafrate Construction Co. * Plante Moran

* BASF Corporation * SME

e Detroit Stoker Co. e Superior Asphalt Inc.

e Edward C. Levy Co. * Triaso U.S.

* J. Rettenmaier USA LP e Warner Petroleum Corp.
e Kalin Construction Co., Inc. » Zep, Inc.

* Maxx Services, LLC
State Advisor: James Klett, Michigan Paving & Materials, a CRH Co.
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Buy Clean & Low Carbon Initiatives
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@ Inflation Reduction Act

EPA o
 $250 million to standardize EPDs and help industry develop EPDs

* $100 million to develop “low-embodied carbon construction
material labeling program”

DOT/FHWA

* S2 billion to procure construction products and materials with
“substantially lower” embodied carbon

* Federal-aid Highways, Federal Lands, etc.
e Differential Cost or Incentive

Ry A National Asphalt Pavement Association | AsphaltPavement.org
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© Inflation Reduction Act

L

EPA Interim Determination of

Substantially Lower Embodied Carbon
* Best performing 20% of similar materials/products

* If not available locally, then best performing 40%
* If not available locally, then better than estimated industry average
* GSA and FHWA will define these thresholds based on published EPDs

* Also, report ENERGY STAR Energy Performance Score (currently
under development for asphalt plants)

https://www.epa.gov/inflation-reduction-act/inflation-reduction-act-programs-fight-climate-change-reducing-embodied

Ry A National Asphalt Pavement Association | AsphaltPavement.org
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G S,f\ Pilot Low Carbon Material Standard

* Pilot Projects in CO, AZ, ND, and TX

GSA IRA Limits for

Low Embodied Carbon Asphalt - May 16, 2023
(EPD-Reported GWPs, in kilograms of carbon dioxide equivalent per metric ton - kgCO.e/ t)

Top 20% Limit Top 40% Limit Better Than Average Limit

54 ] 68 | 726

* Same limits apply to all mix types

NAPA

Ry A National Asphalt Pavement Association | AsphaltPavement.org
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Low-embodied carbon projects
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Industry Goals



Net Zero Production and Construction

Industry Goal 1 Scope 1 Emissions

Achieve net zero carbon emissions during asphalt

production and construction by 2050.

* Operational control % | |

* Warm Mix Asphalt
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OPERATIONAL TIPS:

THE ROAD FORWARD TO
LOWER EMISSIONS AND
HIGHER PROFITS

INSULATING TO
PREVENT LOSS OF

REDUCE FUEL USE,
AND REDUCE COST

AsphaltPavement.org/Forward

OPERATIONAL TIPS:

THE ROAD FORWARD TO

LOWER EMISSIONS AND

HIGHER PROFITS e

s kA PAVING UNDER
Fe eSS N T STOCKPILES
AT L PAYS OFF

| ENVIRONMENTALLY
& ECONOMICALLY

OPERATIONAL TIPS:

THE ROAD FORWARD TO
LOWER EMISSIONS AND
HIGHER PROFITS

ELECTRIC
HEATED TANK

AsphaltPavement.org/Forward

AsphaltPavement.org/Forward

Reducing
maoisture by 1%
can reduce fuel
consumption by

AsphaltPavement.org



Net Zero Production and Construction

Applying QIP-126 & QIP-127:

. : - - " Production
Hot oil heater & insulation efficiency gtra_tegiheqs o

. i iCi aving Money
Drying efficiency and Reducing

 Stockpile moisture Emissions

TJ Young, T2ASCO LLC

e Target drying fuel consumption expectations
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Net Zero Production and Construction

O)
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e Scheduling %%
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Warm Mix Asphalt (WMA).Technologies

Percentage of Total Asphalt Pﬂduction in the U.S.
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Pavement Quality, Durability, and Use

° Pe rpetu P I pave ments Industry Goal 2 Downstream Scope 3 Emissions
Partner with customers to reduce emissions through
° ROI | | ng reSiSta nce pavement quality, durability, longevity, and efficiency

standards by 2050

 Contract incentives for improved quality
and improved vehicle fuel economy
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Net Zero Materials Supply Chain

Industry Goal 3 Upstream Scope 3 Emissions

Develop a net zero materials supply chain by 2050

* More recycled material

* Balanced Mix Design

* New technology and materials

gA_:\Pé Th%%?wérd AsphaltPavement.org/Forward



Asphalt Mix and RAP Tonnage

Total Production and Use in the U.S.

Millions of Tons Asphalt Mix
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PRIORITIZING RAP
SAVES ROAD OWNERS MONEY,
REDUCES EMISSIONS, AND
IMPROVES PERFORMANCE

How to capture the highest value from infrastructure investments

Introduction

Reclaimed asphalt pavement [RAP)ig a valuable
material sourced from processes like milling or
the removal of asphalt pavements. By detailing
the economic, environmental, and performance
advantages of RAP, this paper illustrates both

the importance of giving priority to RAP utilization
in new asphalt mixture production and why using
RAP in aggregate replacement and shoulder
construction provides a lower return on investment
to the road owner.

Cost-Efficiency through Aggregate

and Asphalt Binder Replacement

The incorporation of RAP in asphalt mixture production
yields substantial cost savings. The aggregate and
asphalt binder within RAF can efficiently replace

virgin materials, resulting in reduced financial and
environmental burdens associated with acquiring
these natural resources.

Compared side by side, the savings achieved
using one tonof RAP ina common asphalt surface
mixtura against the use of RAP as shoulder gravel
are overwhelming.

Table 1: Costs of Virgin Materials (NAPA)

% of Cost/Ton
Material
Market 2021
i | Unmodified ag $490.65
2 |
2 Modified 10 $614.01
= |
Weighted
3 Average® $519.45
s Crushed Stone an sn.ma
& | sandandGravel 10 8.8
§ Weighted
fAverage snst

“The asphalt binder welghted overage coculatian takes nte account
that 37 states provide unmodified binder index pricing, while ondy
Setotes provide both modified and unmodified binder pricimg.

The comparisons demonstrate how impactful capturing
the asphalt binder replacement value of RAP is when
utilized in the production of asphalt mix. As shown in
Table 2, road owners save three times more by using RAP
in a mizx |valued at a cost equivalent to replacing both
virgin aggregate and virgin asphalt binder in a new asphalt
mixture) compared 1o using it as aggregate alone.

Table 2: Cost Savings of One Ton of RAP, Based on Use (Williams et al, 2023)

Aggregate Asphalt Binder | Total

| Material %Agg. | %AC | CostSavings, [ ——— Cost Savings,
| &/Ton &/Ton §/Ton
RAP in Asphalt Mix 85 5 $10.93 525.97 £36.90
RAP in Aggregate 100 0 &1.79 ] &1.79

Sustainable Resource Management

and Environmental Advantages

Utilizing RAP in new asphalt mixture production pla\m
auniq einco

By ruduu nq the demand T|.||" naw

Figure 1 demaonstrat
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initiatives that champion envirgnmen

Enhanced Pavement Pcﬂorum
C rating RAP i

raw material transportation to rhn asphalt plant.
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repairs, and generating long-term

Simple Mix from a Typical Plant

Conclusion
+85% aggregate « Burner fuel - Natural Gas Given the substantial co : r
+ 5% asphalt binder « 289,000 Btulton roe managemaent, envirenmental gains, and
- - i F 2 enhancemean ad owners
Transport (A2) 3.3 KWh/ton - Average grid enhancem d own

= 22 miles by truck

Electricity
Hot Dil Heater LB kg COzeltan
2.3 kg Clzeftan %
&%
Equipment o C AT
"\ 0.5 g L0000 :_enhar_ m;_ pa .r_l-.'l'm-.'nt pe
Burner T enabling road owners
6.8 kg COzelton
29%

Binder
Z2B.7 kg CD,&fton
553%

Aggregates
1.7 kg COzedton
3%

Trantportation
3.8 kg COzefton
7%

Total = 54.7 kg COze/ton

Levers to Reduce Emissions at a Typical
Mix Plant (NAPA)
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5 BENEFITS === =
OF ASPHALT =
PAVEMENT
MILLING

traweling
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FUBHLICATILINS
RAF Bemi s for Perserant Owners

Bast Pracitices for RAF and RAS Haragemant (DIP-125])
Racyoling Hot-#ix Asphalt Fassans(15-123]

Lise af RAF & RAS in High Sinder Replacemant Asphak
Mistures. A Syntass{5R-205)

Hilling iz a fundamental practice in the mainterance and refabiitato oialt priemenis Dasignisg HMA Hirtures Wikh High RA P Conteet:
This paper explones the multifaceted berefits of milling, highlighting fts role inrestoring A Practical Guide |QIF-L24)
pavement geometry. faciitating material recyding, removing deteriorated materials. aiding How to Incraase RAF Usage and Ersura Favement

i surface preparation, and preserving existing infrastructure. By exploring sach benefit, Ferirmance

tiis paper flustrabes the significance of miling s an eszential component of modern WEBINARS
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| suppose it is tempting, if the only tool
you have is a hammer, to treat
everything as If it were a nall.




Emissions Reduction Scenarios

Parameter 2019 Baseline

RAP Content 21%

Natural Gas Consumption as 699
Percentage of Fuel Combusted

Aggregate Moisture N/A
Content Reduction

Asphalt Mix Production N/A
Temperature Reduction

Reduction in Electricity
Consumption Intensity 3.32 kWh/ton




Results - Emissions Reduction Scenarios

12% Reduction 24% Reduction
2019 Baseline Intanﬂadiata
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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 %5
S

EPD “Nutrition” Label

Your Bullding Product
|

Amount per Linit

LCA IMACT MEASURES TOTAL
Primary Energy (M.J) 124
Global Warming Potential (kg COF eq) 0.96
Ozone Depletion (kg CFC- 11 eq) 1.80E-08
Acidification Potential {mal H eq) 0.93
Eutrophication Potential (kg N aq) 6.43E-04

Photo-Oxidant Creation Potential (kg 03 aq) 0121

Your Product’s Ingredients: Listed Hara

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

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




Life Cycle Framework — LCA and EPDs

TRANSPORT (A2)

Y =
MATERIALS (A1) - PRODUCTION (A3)
EPDs )
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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

Ry A National Asphalt Pavement Association | AsphaltPavement.org



NAPA Approach: Deconstruct the Benchmark by Life

Cycle Phase

Al

Mix
Design

Design

A2

Aggregate
Transport

Transport

A3

Climate
Region
+

Production

Production

Total

Total



Al: Impact of Mix Specifications on GWP

Starting Point: 36.6 kg CO2e/tonne mix

Use adjustment factors

GWP Intensity

A1 Material Mass balanced with kg CO,e/tonne
ingredient (*/shtn)

Adjustment factor for
using ingredient for
additional 1% of
mixture by mass

kg CO,e/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 :
Neat Bind 1.94 (1.761 -6.30 (-5.71
(USLCI, prescribed) eat bihder 4 (1.761) ( )




9.5mm Superpave

Baseline Mix Design, US Avg A2/A3

Al A2

94.5% Aggregate Transport
5.5% Binder

36.6 Transport

kg CO2e

A3

Production

Production

Total

Total

GSA
72.6

64.8

55.4



9.5mm Superpave: Michigan

Standard Mix, US Average A2, Dry Freeze Average A3

Al A2 A3 Total

94.5% Aggregate
5.5% Binder

36.6 Transport Production Total

kg CO2e



A2: Impact of Aggregate Availability on GWP

Some states have different benchmarks

Florida Louisiana All Others
A2 by State kg CO2 e/tonne kg CO2 e/tonne kg CO2 e/tonne

(kg CO2 e/shtn) (kg CO2 e/shtn) (kg CO2 e/shtn)

3.3 15.7

20%
0% (3.0) (14.2)
18.7 24.0

(o)
i (17.0) (21.8)
36.9 287

%
>0% (33.5) (26.0)
Averace 413 289
9 (37.5) (26.2)




9.5mm Superpave: Michigan

Standard Mix Design, US Average A2, Dry Freeze Average A3

Al A2 A3 Total

94.5% Aggregate
5.5% Binder

36.6 3.9 Production Total

kg CO2e kg CO2e



A3: Impact of Climate Region on GWP

4 Climate Regions

o \Wet Freeze
e \Wet No-Freeze
e Dry Freeze
e Dry No-Freeze




Objective 2: Phase-by-phase Benchmarking

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

b Wet No freeze Wet Freeze Dry No freeze Dry Freeze
= I%,e;\il;\;HTo kg CO2e/tonne kg CO2e/tonne kg CO2e/tonne kg CO2e/tonne
(kg CO2e/shtn) (kg CO2e/shtn) (kg CO2e/shtn) (kg CO2e/shtn)
23.2 17.5 21.9
20%
0% (21.0) (15.9) (19.9)
25.4 20.0 23.6
40%
0% (23.0) (18.1) (21.4)
26.1 21.8 25.8
%
>0% (23.7) (19.8) (23.4)
Average 27.5 23.0 27.1
9 (25.0) (20.8) (24.6)




9.5mm Superpave: Michigan

Standard Mix Design, US Average A2, Dry Freeze Average A3

Al A2

94.5% Aggregate
5.5% Binder National Average

36.6 3.9

kg CO2e kg CO2e

A3

Wet Freeze

24.6

kg CO2e

Total

55.4



9.5mm Superpave: Michigan

Standard Mix Design, US Average A2, Dry Freeze Average A3

[all values in A1-A3 Total Current A1-

A1 (Baseline A2 (National A3 (Wet

kg CO2 e./ Mix) Benchmark) Freeze)

tonne]

(Proposed A3 GSA
Method) Thresholds

20%

40% 1.4 22.8
36.6
50% 2.5 23.6

Average 3.9 24.6




NAPA EPD Benchmarking Initiative

® NO COSt to pa rthlpate Asphalt EPD Benchmarking Status (Number of Companies)

January 4, 2024

* Will enable agencies to
develop reasonable

4

estimates for industry | éf
averages based on: J‘r

* local conditions

* key parameters in their
specifications

B No Companies Reporting M 3 or More Companies Reporting M < 3 Companies Reporting

* This is an interim solution

Benchmarking data collection to re-open November 6 — March 15

Ry A National Asphalt Pavement Association | AsphaltPavement.org
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/— NATIONAL ASPHALT
PAVEMENT ASSOCIATION

EPD
BENCHMARK

FOR ASPHALT
MIXTURES

Prepared for NAPA by WAP Sustainability
Lianna Miller, Benjamin Ciavola, Amlan Mukherjee

February 9, 2024

National Asphalt Pavement Association | AsphaltPavement.org
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EPA Low Carbon Construction Labeling Program

* Stakeholder feedback request out now

* These benchmarks could be used by EPA to develop a label for
purchasers

Ry A National Asphalt Pavement Association | AsphaltPavement.org



Hey NAPA!

What should | know about
environmental product
declarations?

My Chats  Public Chats Users Documents Chats Logout

NATIONAL

ASPHALT
— = w— PAVEMENT
— SN ASSOCIATION

XBE

Environmental Product Declarations (EPDs) are standardized documents that
provide quantified environmental data for a product, based on information
from a life cycle assessment (LCA). Here are some key points about EPDs,

especially in the context of asphalt pavement:

1. Defining EPDs: An EPD is a Type lll environmental declaration as detailed
in ISO Standard 14025:2006. It communicates the environmental impacts
of a product or service, quantifying aspects such as energy consumption,

material use, and waste production over the product's life cycle stages.

2. Purpose of EPDs: EPDs aim to provide transparent, comparable, and

o L e L

lAsk a follow-up question.
>]

© XBE. All rights reserved. Use 'Hey NAPA'" at your own risk; no warranties given. Use constitutes acceptance of terms.



