
2.0 Developing Industry Leaders

• Offers a limited number of company-nominated middle managers the 
unique opportunity to network with peers and senior leaders from 
across the country while also learning about issues, and solutions, facing 
the ready mixed concrete industry.

• This Year’s DIL Group:
• Comparing Tools for Carbon Reduction – Whole Building Concrete GWP

• Daniel Corneau, Aggregate Industries
• Justin Walker, Titan America
• Leighton Reynolds, Bayou Concrete
• Frank Russo-Alesi, Preferred Materials
• James Bogdan, NRMCA Liaison
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Introduction to the Comparison 

Calculating the embodied carbon represented in the concrete for 
a new construction project could be paramount to the success of 
the industry in very soon. Many producers are already making a 
Net 0 pledge for a future date. The ability to quantify CO2 
reduction levels by comparing benchmark mix designs for various 
concrete elements to the same elements using CO2 reduced mix 
designs is how reduction capacity is measured. There are 
currently a number of tools available to make those calculations, 
so the GWP comparisons can be made. This presentation will 
demonstrate concrete CO2 reduction compared to benchmark 
CO2 for a mid-rise residential project but also compare two 
different tools for estimation of GWP. The EC3 tool and the 
Athena Impact Estimator. John A Bodziak Architect AIA



The Process:
● Identify a low to mid-rise building project that utilizes various concrete elements and 

where the project is located regionally
● Identify the building concrete elements, required compressive strength of concrete for 

each element, and total volume required for each element 
● Use the NRMCA Industry Wide average report to identify GWP for benchmark mixes for 

the project concrete elements in the project region
● Identify the reduced carbon mixes for each of the project concrete elements
● Use the EC3 carbon calculator tool to produce a second set of GWP numbers for the 

same set of the project concrete elements for the reduced CO2 concrete mixes.
● Use the Athena Impact Estimator tool to report on GWP numbers for each of the project 

concrete elements for benchmark and reduced CO2 concrete mixes
● Compare baseline mix results with reduced carbon mixes for total GWP reduction, and 

compare the two calculators used for similarities or differences
● Based on the total GWP reduction, make a suggestion for a way to go about 

specification for GWP reduction on the project level for engineers or architects.



The (fictitious) Project:

● 6 story residential
● Great Lakes Region
● Foundations 950cy - 3000psi
● Columns/Shear Walls 650cy - 6000psi
● SOG 300cy - 4000psi
● Slabs on Deck 1450cy - 5000psi

Architect John A. Bodziak St. Petersberg Fl.



NRMCA IW Average Benchmark Mix Data:

Great Lakes Region Benchmark Mix Data
Information from: Appendix D: NRMCA 
Member National and Regional LCA
Benchmark (Industry Average) Report – V 
3.0 from November 2019



Benchmark Mix Designs - NRMCA

Concrete 
Element

Volume Mix 
PSI

Portland 
Type I/II 

Slag 
(lbs)

Fly Ash 
(lbs)

Total 
Cementitious

Benchmark GWP 
kgCO2e

Total CO2 
/ element

Foundations 950 3000 382 27 44 453 211.66 201077

Columns / 
Shear Walls

650 6000 611 44 71 726 321.68 209092

SOG 300 4000 468 33 54 555 252.63 75789

SOD 1450 5000 576 41 67 684 304.4 441380

Benchmark Embodied Carbon Project Total = 927,338 kg



Embodied Carbon in Construction Calculator (EC3)

● EDP Database
● Domestic & International
● Calculate embodied carbon for complete buildings
● Compare manufacturers and suppliers
● EPD’s for various building materials



Building Design & Data



Building Elements



Element Data Entry



EPD Data and Files
● EDP’s from various suppliers in the specified geographical area. 
● Data is used for EC3 calculations. 
● User has the ability to view each EDP 



Compare By Manufacturer

3000 psi for Foundations



Reduced Carbon Mix Designs - EC3 Tool estimates

Concrete 
Element

Volume Mix 
PSI

Portland 
cement 

Slag 
(lbs)

Fly Ash 
(lbs)

Total 
Cementitious

Achievable
Total kgCO2 / 
element

Realized Total 
kgCO2 / 
element

Foundations 950 3000 N/A N/A N/A N/A 180,000 438,000

Columns / 
Shear Walls

650 6000 N/A N/A N/A N/A 152,000 317,000

SOG 300 4000 N/A N/A N/A N/A 70,400 154,000

SOD 1450 5000 N/A N/A N/A N/A 353,000 748,000

Achievable 756k kg - vs. Realized 1.66M kg

Used EC3 tool professional user free access to access Great Lakes regional EPD’s to get estimated carbon reduction.



Athena Impact Estimator for Buildings

Assumptions taken:
● Mix library in the estimator tool are claimed to 

be USA average based on NRMCA data 
● The achievable GWP discovered by the EC3 

tool based on existing EPD’s was an average 
number and lower GWP could be possible

● Small changes in SCM percentage can make  
big changes in GWP results

● 50% portland cement replacement was used 
For this exercise, Fly ash was 40% and Slag 
was 60% of the portland replacement.



Embodied Carbon 
in Athena
Calculator

● Project Location in Select 
cities in USA and Canada

● EPDs for several building 
materials



Athena Impact Estimator Project input options
● Assembly can be defined by dimensions of the element making 

specific project information define concrete volumes and therefore 
element specific GWP

● Using the extra materials option allows one to simply define 
concrete volume, concrete mix and customize constituents for the 
element on a project level.

● 5% is automatically added to any volumes entered for project 
waste.



● Benchmark mixes are based 
on NRMCA USA averages

● Mix constituents are listed in 
unit mass contribution, % by 
weight and % by volume

● Mix constituents are customizable to 
meet project and producer needs

● Each constituent can be custom entered 
by unit quantity, % by weight, or % by 
volume to make the custom mix

Benchmark and Custom mixes to compare for calculating GWP reduction



Athena tool benchmark - Full project results

● Athena Impact Estimator tool complete LCA report by element.
● Reports are exportable to various software
● Internal calculators multiply per cubic yard GWP metrics by volumes input for each element



Concrete 
Element

Volume Mix 
PSI

Portland 
Type I/II 

Slag 
(lbs)

Fly Ash 
(lbs)

Total 
Cementitious

Benchmark GWP 
kgCO2e/cy

Total CO2 
/ element

Foundations 950+5% 3000 455 20 88 563 273.68 260,000kg

Columns / 
Beams

650+5% 6000 759 33 146 938 426.15 277,000kg

SOG 300+5% 4000 570 25 110 705 340 102,000kg

SOD 1450+5% 5000 719 32 138 889 404.8 587,000kg

Athena Impact Estimator - Benchmark GWP

Benchmark Embodied Carbon Project Total = 1,226,000 kg



Reduced Carbon Mixes with 50% SCM Replacement - Athena



Reduced Carbon Mix Designs - Athena Calculator estimates

Concrete 
Element

Volume Mix 
PSI

Portland 
Type I/II 

Slag 
(lbs)

Fly Ash 
(lbs)

Total 
Cementitious

Reduced Co2 
GWP kgCO2e/cy

Total CO2 
/ element

Foundations 950 3000 235 141 94 470 167.37 159,000

Columns / 
Beams

650 6000 363 218 145 726 244.62 159,000

SOG 300 4000 278 167 111 556 205.33 61,600

SOD 1450 5000 342 205 137 684 231.72 336,000

Proposed Reduced CO2 Project Total = 715,600 kg

Used Athena calculator to enter mix designs with reduced carbon based from NRMCA benchmark mixes.



● Change to Portland Lime Cement by changing binder in 
material database

● Must add PLC, manually input quantity and remove 
Portland Cement



Reduced Carbon Mixes with 50% SCM Replacement & PLC Cement - Athena



Low Carbon Mixes with Portland vs PLC

7

● Additional 7% Reduction in CO2 by using PLC



Side By Side Comparison EC3 to Athena Impact Estimator for Buildings

● This free download can demonstrate to engineers / architects on a project basis how much 
GWP percentage reduction can be targeted or even specified.

● Producers can use the tools to demonstrate capabilities to owners, architects, and engineers.
○ Provide architects/engineers a day-to-day approach on how to reduce the total carbon 

footprint from concrete. 
● Producers can work with engineers to custom design mixes per building element as required 

based on project requirements. 



Considerations for Specifiers and Suppliers: 

● Tools that utilize a database are limited to data submitted in the region
● GWP reduction levels may or may not be achievable based on specific available

raw materials
● GWP reduction levels should be considered a guide on the possibilities
● Write the spec for the desired kgCO2e without prescribing the mix properties
● Consider accepting 56 day performance ILO 28 day that is typically considered.



Thank you for your time!

Questions?
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