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Agenda:
Elements of Life Cycle Thinking
• Life Cycle Assessment
• Life Cycle Cost Analysis
• Life Cycle Thinking

Communicating LCA Outcomes
• Product Category Rules
• Environmental Product 

Declarations (EPD)
• EPD Programs

EPDs in Procurement Policy
• Initiatives within EPA, FHWA 

and GSA
• Implementation: Climate 

Challenge



• Technique to quantify 

environmental impacts of 

products and processes

• Track all material and energy 

flows from the system over 

the life cycle

• Convert environmental 

outputs into environmental 

impact potentials using TRACI 

– impact assessment method

• Mid-point indicators such as 

Global Warming Potential 

(GWP) – kg of CO2 equiv.
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Life Cycle Assessment

Agency dataIndustry data

Full life cycle: Cradle-to-grave

Cradle-to-gate: Embodied Carbon



Life Cycle Cost Analysis

• Determine what is the best 
investment opportunity given 
alternatives for a project over 
the long term (complete life 
cycle).

• Does not address equity issues

• Does not account for 
environmental impacts

• Transportation Equity Act for the 
21st Century (TEA-21) – 1998

• Required when:
• Conducting value engineering of 

large projects (23 CFR 627) (all 
NHS > $50M + Fed $$)

• Using alternate bidding for 
pavement type selection 
(TA5040.39)
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Life Cycle Thinking

Life-Cycle Cost 
Analysis
(LCCA)

Life-Cycle Assessment
(LCA)

Sustainability 
Rating Systems
(e.g.,  INVEST)

Social LCA 
(S-LCA)

Performance 
Testing

Performan
ce Testing

Image Source: FHWA/APTech



How do we Communicate LCA 
Outcomes?
Product Category Rules and 

Environmental Product Declaration



Product Category Rules

Rules that govern LCA supporting an Environmental Product Declaration (EPD)

A PCR specifies:

• The goal, scope

• Functional and/or declared units 

• The modules and processes 

• Guidelines for data collection

• Time horizon of reporting 

• Use of geographically pertinent data.

PCR Principles and 
Procedures: ISO 14025 
Core PCR (part A): ISO 21930

Background 
Data

- Fuels
- Electricity
- Transportation



Environmental Product Declarations

Standard instrument to reporting LCA outcomes based on a Product Category Rule

✓ Environmental impact indicators (such as Global Warming Potential), 

✓ Total primary energy consumption and material resource consumption.
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EPD Program



Scope: Cradle-to-grave

Improved Background 
Data sets

Foreground Data 
supported by EPD data 
collected 2016 – 2020

Portable Plants 
included

Baghouse fines: waste 
to landfill and beneficial 
reuse 

Extended sensitivity 
analysis



Inventory Status

• Parameterized life cycle 
inventory available on FLCAC in 
.zolca (OpenLCA) format

• Life cycle information models:
• Background data included

• Impact assessment methods, 
including for waste and water

• Foreground data as reported in 
parametric form - customizable



Structure of PCR Guidance Toolkit

Program Operator 
Decides Program 
Implementation Plan

PCR Committee Decides 
LCA Framework Models 
and Assumptions

Reviewer Decides 
Conformance

Consistency

Comparability

Reliability
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ACLCA



EPDs in Procurement Policy
Climate Challenge

EPDs for Advancing Project Delivery

Slides provided by Migdalia Carrion, FHWA
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Sustainability Initiatives in the Spotlight

EO 14057

specified goal of 

Net Zero Federal 

Procurement

Inflation

Reduction Act

$2 Billion for FHWA 

Low-carbon 

transportation 

materials grants

25 States 

(+2 Locals) 
Participating

35+ projects from 

27 agencies

$7.1M

EDC-7

EPDs for 

Sustainable 

Project Delivery



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

➢ Reporting tool recommended: EPDs
➢Aligned with Inflation Reduction Act of 2022 

funding

Source: Fact Sheet: Biden-Harris Administration Announces New Buy Clean 
Actions
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White House Buy Clean Task Force  – First set of 
recommendations

Source: Council of Environmental Quality

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/
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/


Section No. Agency Funding Title Expiration Date

60112 EPA $250M Environmental Product Declaration Assistance Sept. 30, 2031

60116 EPA $100M

Low-Embodied Carbon Labeling for Construction 
Materials
• Identify and label construction materials with lower 

embodied GHG
• Production, Use, and Disposal

Sept. 30, 2026

60503
GSA Federal 

Buildings Fund
$2.15B Use of Low-Carbon Materials Sept. 30, 2026

60506 DOT FHWA $2B

Low-Carbon Transportation Materials Grants
• Use of construction materials and products that have 

substantially lower embodied GHG Production, Use, 
and Disposal

Sept. 30, 2026
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Inflation Reduction Act of 2022 (Pub. L. 117-169) -

link

https://www.congress.gov/bill/117th-congress/house-bill/5376/text




• March 30, 2022 – GSA published 
Concrete and Asphalt 
Specifications requesting EPDs 
at installation

• Developed in collaboration with 
FHWA SPP

• Waiver process requires the use 
of tools such as the FHWA LCA 
Pave Tool to estimate GWP
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GSA – Lower Embodied Carbon Materials 

Source: GSA Concrete Spec.

Source: GSA Asphalt Spec.

https://www.gsa.gov/cdnstatic/Low%20embodied%20carbon%20concrete%20SOW%20language%203-29-22_0.pdf
https://www.gsa.gov/cdnstatic/Environmentally%20preferable%20asphalt%20SOW%20language%203-29-2022_0.pdf


• September 15, 2022 – first Buy Clean 
Policy Statement. DOT Embodied Carbon 
Working Group formed 

• Details 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
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DOT – Policy Statement on Buy Clean Initiative 

Source: DOT-signed Policy

https://www.transportation.gov/sites/dot.gov/files/2022-09/Signed_Buy_Clean_Policy_Statement.pdf
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State Level Initiatives

Information collected from State 

legislative websites. 
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State DOTs and other public agencies explore the use of LCA and 

EPDs as a standard practice to inform pavement material and 

design selection for enhancing sustainable pavement practices and 

quantify the emissions and impacts of those practices.

For the latest information, visit the website: https://highways.dot.gov/climatechallenge

FHWA Climate Challenge:
Quantifying the Emissions of Sustainable Pavements

https://highways.dot.gov/climatechallenge


• 30+ proposals from 27 agencies 
(including 2 local agencies)
• Education, implementation, 

benchmarking, fundamental 
research projects

• Providing technical and funding 
($7.1 million) assistance 

• +7 DOTs are exploring Buy Clean 
Policy
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Climate Challenge Participants



• Common background data 
sourced through LCA 
Commons and LCIM 
through Open LCA

• Common use across all US 
DOT modes (FHWA, FAA, 
FRA) and other federal 
agencies (GSA, DOD, DOE, 
etc.)

• Consistent Policy is crucial 
to achieve Buy Clean 
Policies successful 
implementation. 

Buy Clean Policy – Our Vision

Values Emphasized:
- Use of public “open” datasets that are “free” to use
- Transparency in LCI 
- Appropriate review processes for system level data
- Protocols for reporting LCI and collaboration server 

for use



If you want to go fast go alone, 
If you want to go far go together. 

- Wisdom of the Ancients

Thank You
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