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Today’s Agenda

• Background
o EFFC/DFI Carbon Calculator
o ASCE TCC Special Projects

• Technical Context
o Geotechnical Construction
o Life Cycle Assessment

• State of Practice Review
o Carbon Calculator Selection
o Comparison
o Key Takeaways

• Ongoing Work
• Discussion
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EFFC/DFI Carbon Calculator

May 28 – 30, 2024 Conference on Foundation Decarbonization and Re-use 4

EFFC/DFI Carbon Calculator
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EFFC/DFI Carbon Calculator
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ASCE TCC Special Projects

• Technical Coordination Council 2022 Special Projects
o EFFC/DFI Carbon Calculator Task Group applied for funding Sept 2022, in 

coordination with ASCE Sustainability in Geotechnical Engineering Committee
oQ3 2022: Awarded Funds
oQ4 2022: Released RFP

 Some feedback; no responses
oQ1 2023: Re-released RFP

 Response from Dora de Melo; awarded March 2023
o Final report produced October 2023
o Funding re-application & award January 2024

May 28 – 30, 2024 Conference on Foundation Decarbonization and Re-use 7

Carbon Emissions in Geotechnical Projects
• Primary Sources (>5% of total emissions)

o Generally represent >90% total carbon 
footprint

• Secondary Sources (<5% of  total emissions)
o Generally represent <10% total carbon 

footprint
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EFFC/DFI Carbon Calculator
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Life Cycle Assessment

LCA characterizes, quantifies, and interprets the 
environmental impacts of a defined system over its entire life 
(e.g., from “cradle-to-grave”)
• Goal and Scope Definition:

o Outlines purpose
o Identifies audience
o Defines system boundary and functional unit of analysis

• Life Cycle Inventory Analysis (LCI):
o Quantifies input and output flows of system over entire life cycle

• Life Cycle Impact Assessment (LCIA):
o Translates inventory to represent impacts on environment and 

human health
• Interpretation:

o Examines outcomes to generate conclusions/recommendations

Goal and Scope Definition
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Life Cycle Impact 
Assessment

(ISO 14040:2006, SETAC 2011, and US EPA 2006)
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Existing Tools for Comparison

• Embodied Carbon in Construction Calculator (EC3) by Building Transparency
• eTool by Cerclos
• Impact Estimator for Buildings by Athena
• Embodied Carbon Estimator (ECOM) by SEI
• SimaPro by PRé Sustainability
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Summary Table
EFFC DFISimaProECOM

Athena Impact 
Estimator

eToolEC3Tool 

EFFC 
DFI

PRe Sustainability
Structural 

Engineering 
Institute

Athena Sustainable 
Materials Institute

Cerclos
Building 

Transparency 
Organization

Geotechnical 
Engineering

Several
Structural 

Engineering
Building

Pavements
BuildingBuilding Activity Sector 

GlobalGlobalNorth AmericaUSA & CanadaGlobalGlobal
Geographic 

Regions 

GWPGWP + GWPGWP + GWP + GWP +Impact Categories 

Cradle-to-Grave*Cradle-to-GraveCradle-to-GateCradle-to-GraveCradle-to-GateCradle-to-GateLCA Scope

Assigned FactorsVariousEDPsTRACIEN15978VariousLCIA Method

BIM Plug-In

Only specific 
geotechnical tool

Considers asset 
depreciation

Extensive library of 
LCI data flows

Sensitivity analyzes

Provides quick 
estimate of 

embodied carbon 
based on material 

quantities

Generates bill of 
materials 

Certification of model by 
experts

Cost analysis

Existing templates

Comprehensive 
uncertainty analysis

Notable Features
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Key Takeaways

• EFFC-DFI Carbon Calculator is the only tool specifically designed for 
geotechnical projects, with a focus on deep foundations 

• eTool, Athena Impact Estimator for Buildings, and SimaPro stand out 
for their capability to perform comprehensive LCA

• Instructional tutorials and guides facilitate user experience but need 
to be updated

• Could be enhanced by expanding its database to encompass 
additional input flows and increase the range of standards it is 
compatible with
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Next Steps

• New research question to compare each tool by applying them to a 
case study

• Modernize the existing EFFC/DFI Carbon Calculator:
Request for Information to web developer and sustainability consultants for 

information on modernizing the EFFC/DFI Carbon Calculator
oConfirmation of scope and budget for redevelopment
oRequest for Proposals to web developers and sustainability consultants

May 28 – 30, 2024 Conference on Foundation Decarbonization and Re-use 14

Thank You!

And please visit:
www.geotechnicalcarboncalculator.com/


