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LIFE CYCLE ASSESSMENT

Technique to quantify environmental impacts of products and processes

Covers range of environmental impacts
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EXAMPLE

BALANCED MIX DESIGN




MIXES COLLECTED BY MATC

Total of 11 mixes from 7 states

Cradle-to-gate LCA for all mixes
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ASPHALT MIX PRODUCT SYSTEM

Material manufacturers

Transportation agencies & contractors

1.
It
Asphalt mixture EPD .” l Wastes, emissions ‘ ‘ Wastes, emissions ‘ ‘ Wastes, emissions ‘

upstream production

A2- transport to production facility

Ab- construction
B- Use
C- End of life

e
i | i !
N e (R 7 Energy Asphalt |
: : Wastes?, emissions ‘ : ““Hx‘ mixture l P E d f
i || Raw R s : avement Maintenance naor |
| 1| materials > Aggregate > Aggregate | construction | | life Energy
| B production | !
: : nergy Aggregate EPD : I T T *
|| Raw ;
Uil materials Asphalt binder | | Asphalt | Materials Recycled
N /' production Binder | materials
| e ¢ [ At ,
c W f \ [
P! ‘ Wastes, emissions ‘ Asphalt binder EPD | 9 | F 1 | 7
| IL:_-_—_—_-_—_—_-_—_—_-_—_—_-_—_—_-_—_—_-_—_—_-_—_—_-_—_—_-_—_—' | A4 AS B C
: Raw ] :
Admixtures i
I . » —» Admixtures i—} |
materials A Legend
: production | g _ _
: ¢ I A1- materials extraction and
I |
|
|

Source: FHWA

A3- manufacturing

Ad-transport to the site

=y Transportation




RESULTS- GENERAL TRENDS

GWP distribution for tested mixes

Presence of RAP Binder type

B Mixes with RAP
€L B Mixes with no RAP

B Mixes with SBS binder
® Mixes with virgin binder

[ kg of CO2 eq.]
S

45

GWP for 1 short ton of asphalt mix

40

« Addition of RAP lowers GWP because of binder replacement.
*  Mixes with polymer-modified binder have higher GWP.
* Performance considerations should be included.



RESULTS- RHODE ISLAND
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GWP for 1 short ton of asphalt mix

m Binder m Aggregate

RI120116

Mix RI 20116.2:
e 6.2% binder
e Lower GWP

* Lower cost
* Improved performance

RI120116.2

Transport  ® Mixing
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* checkmark indicates better performer between the
two mixtures




CLOSER LOOK AT
EPDS




ENVIRONMENTAL PRODUCT 25
DECLARATIONS

. . Nutrition Facts
Communicate environmental — /
Fat — N_ z

impacts of material or product. Tm—] et

Similar to nutrition labels for food products, EPDs

EX p reSS t h e re S u |tS Of a n I_CA. communicate CrlI.ICO| environmental information on

pavement materials to the customer.

Developed with stakeholder input.

An LCA is conducted
for the product,

Follow industry standards process, o system
described in the Product Category —— a5
llllllllllll 0
Rules (PCRs). | -
a ]

Source: FHWA.



GREEN PUBLIC PURCHASING

Information
collected from
State legislative
websites.

| States that legislated green public purchasing

- States that have considered green public purchasing legislation in past 2 years

Source: FHWA.




FEDERAL BUY CLEAN

EO 14057- Catalyzing Clean Energy Industries and Jobs Through

Federal Sustainability

Goal 5: Net-zero emissions from
Federal procurement, including
a Buy Clean policy to promote
use of construction materials
with lower embodied

emissions

The Buy Clean Task Force provides
recommendations on policies and
procedures to expand consideration of
embodied emissions and pollutants of
construction materials in Federal
procurement and federally funded projects.

Source: https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-

catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/



https://www.whitehouse.gov/briefing-room/presidential-actions/2021/12/08/executive-order-on-catalyzing-clean-energy-industries-and-jobs-through-federal-sustainability/

WHITE HOUSE BUY CLEAN
ANNOUNCEMENT

« Buy Clean leverages federal procurement to catalyze markets

for low-carbon construction materials to upgrade US

transportation, buildings and energy infrastructure.

Priority materials and pollutant recommendations (GHG):
Asphalt
Concrete
Flat glass

Steel

Reporting Tool recommended: EPDs

Aligned with Inflation Reduction Act of 2022 funding

Source:
Source: Council of Environmental Quality

Fact Sheet: Biden-Harris Administration Announces New Buy Clean

Actions

13


https://www.whitehouse.gov/briefing-room/statements-releases/2022/09/15/fact-sheet-biden-harris-administration-announces-new-buy-clean-actions-to-ensure-american-manufacturing-leads-in-the-21st-century/

DOT - POLICY STATEMENT ON BUY

CLEAN INITIATIVE

September 15, 2022 — first Buy Clean Policy
Statement. DOT Embodied Carbon Working

Group formed.

Detalls the commitment to assess and address
the embodied carbon emissions from

transportation projects.

Prioritize three actions
Use of EPDs
Develop a Buy Clean Policy

Education and Research commitments

Policy Staterment on Buy Clean Initiative

O his first day in office, Pressdent Biden set an ambitions and historic goal: for the United States
to reach net-zero emissions by 2050, Meeting that goal is a matter of our economic security,
because we atand to gain millions of good-paving jobs by doing so and ensure American industry
can outcompete and ow-innovate the world. It is a matter of justice, because underserved
populations are the hardest hit by the climate erisis. And it is, quite literally, a matter of life and
death for the communities increasingly ravaged by lurricanes, droughts, wildfires, and more

To reach net-zero emissions economy-wide, we must take a hard look at the transportation sector,
which i3 responsible for more | gas (GHG) e i the United States than any other
sector. At 33 percent of the nation’s total, transportation produces more GHG emissions than
homes and businesses, agriculture, and industry

But this estimate does not even tell the whole story. The 33 percent statistic includes only the
emissions that come from burning fossil fuels for things like our cars, trucks, ships, trains, and
planes. In faet, the transportation sector has a significant impact on additional emissions that are
typically associated with other sectors—particularly the emissions that come from manufacturing,
installing, mainiaining, and disposing of the materials that make up fransportation infrastructure.

These emissions are what's called “embodied carbon emissions,” and they stand 10 worsen the
climate crisia. unless we work with our government partners, and with industiv, 10 address them.
So today, as we work to implement President Biden's historbe Bipartisan Infrastructure Law,
which will modernize sur infrastructure and create good paying jobs across the nation, the
U.S. Department of Transportation will launch a Buy Clean Initiative that will assess and
address the embodied carbon emissions that come from the engineering, design,

foa, s and disposal of transportation projects, Assessing
and addressing these emissions will play an important role in fulfilling sur commitment to making
smart investments that help strengthen the economy and deliver a safe. affordable, reliable,
equitable, and sustainable transportation system that serves all Americans

In particular, the Department will prioritize three actions. One, the Department will explore the
vironmental Product Declasations, which are transparent. verified reports used to
cominunicate the environmental impacts of construction materials. Standardized reporting would
belp industry to confidently move forward in investing in the production of clean and reliable
materials. Two, the Department will develop a Buy Clean policy based on those reports, to ensure
that materials purchased with taxpayer dollars are serving the best interests of the American
people, while also supporting job creation in sustainable industry. And three, the Depariment will
priortize education and research on embodied carbon emissions to ensure that we continwe to drive
down the emissions that come from the materials and processes used in Wansportation
infrastructure. This effort is a key part of reaching the Ad o8 goal of i

by 2050, and a 50-32% seduction in emissions by 2030,

. and it will require a concerted effort across all of
ereated Embodied Carbon Working Group, as well
federal agencies, and the private sector. It will take
will allow us to make more informed decistons in the

L+ grow jobs and our econommy, lower costs, and protect the
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&

Pete Butligieg

Source: DOT-signed Policy
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https://www.transportation.gov/sites/dot.gov/files/2022-09/Signed_Buy_Clean_Policy_Statement.pdf

FHWA CLIMATE CHALLENGE

35+ projects from 27 agencies
(including 2 local agencies)

$7.1 million to 25 state DOTs

FHWA Technical assistance will be
provided to all the 27 agencies.

Source:
https://www.fhwa.dot.gov/infrastructure/climatechallenge/projects/index.cfm
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https://www.fhwa.dot.gov/infrastructure/climatechallenge/projects/index.cfm

LCA BENCHMARKING TOOL

- Created with stakeholder input LCASSPAVE

- Use the identitfied background datasets
- Incorporate material EPDs
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Available at: https://www.fhwa.dot.gov/pavement/Icatool/



https://www.fhwa.dot.gov/pavement/lcatool/

SUSTAINABLE PAVEMENTS
PROGRAM

Education Research Deployment
Pavement LCA LCA fit -|n- transpo.rtatlon LCAPave
Framework decision-making
. EPDs in Green Public Pilot projects with State
Webinars
Procurement DOTs
Tech briefs, LCA of recycled plastics in Mobile Pavement
studies pavements Technologies Centers

LCA of ground tire rubber in  Informing pre-engineering
pavements with ICE Tool

Technical articles



https://www.fhwa.dot.gov/pavement/pub_details.cfm?id=998
https://link.springer.com/article/10.1007/s11367-020-01777-x
https://www.fhwa.dot.gov/pavement/lcatool/
https://www.fhwa.dot.gov/pavement/sustainability/webinars.cfm
https://www.sciencedirect.com/science/article/abs/pii/S0959652620346631
https://www.pooledfund.org/Details/Solicitation/1542
https://www.fhwa.dot.gov/pavement/sustainability/guidance.cfm
https://www.fhwa.dot.gov/pavement/sustainability/case_studies/
https://trid.trb.org/view/1759045
https://www.fhwa.dot.gov/pavement/sustainability/sustainable_concrete.pdf
https://www.fhwa.dot.gov/pavement/sustainability/sustainable_asphalt.pdf
https://www.fhwa.dot.gov/pavement/sustainability/articles.cfm
http://staffnet.fhwa.dot.gov/fhwanews/fall_winter_2022/events4.htm
https://www.fhwa.dot.gov/environment/sustainability/energy/tools/carbon_estimator/
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