
NRMCA Concrete 
Carbon Calculator:
How to Reduce, Quantify, 
and Specify Carbon



Division 03 
Section 033000 
Cast-In-Place 
Concrete

Step #1:
Performance-Based 
Improvements

Step #2:
Carbon Accounting 
and Targets



Step #1 – Performance Based Improvements

Goal: 
Prescription Performance 

Methods:
 Emphasize ACI 318 Exposure Classes
 Alt testing for durability/design

• Shrinkage, MOE, RCP, ASR
 Expand acceptable materials
 Extended strength development 

Results:
Efficient and Optimized Mix Designs



Performance Specs

They allow for sustainable mix 
designs, but don’t require it!

If you don’t ask for sustainability, 
it’s unlikely you’ll get it.



Step #2 – Carbon Accounting and Targets

Goal:  
Trigger the use of low carbon materials

Methods:
 Collect EPDs
 Establish a Carbon Budget

Results:
 Procurement of low carbon concrete
 Flexibility for the contractor and 

producer
 Buffer for as-built conditions



Specifications for Sustainability

Collaborative carbon budget     vs. GWP limit per mix class
Preferred 

Max. GWP 
(kg/yd3 
CO2e)

250

250

300

250

350

350

300

300

250

300

250



Carbon Budget – Process

1. Concrete Volume Takeoff + Compressive Strengths
2. Identify Benchmark Impacts or Targets Per Mix
 NRMCA Regional Benchmarks, GSA, CalGreen, etc.

3. Identify Proposed Mix Design Impacts with Lower GWP
 NRMCA Industry Wide EPD Mixes – Varying Cementitious

 Product Specific EPD Mixes from a Concrete Producer

 Calculate Impact of Proposed Mix Proportions with NRMCA Tool

4. Calculate and Compare Total Impact for Benchmark 
and Proposed Scenarios

5. Carbon Budget: Proposed Low Carbon Concrete
Scenario + Buffer
 List in specs as a cumulative and/or weighted average target

 See NRMCA Specification Guide



NRMCA Concrete Carbon Calculator

NRMCA’s Carbon Tool can Simplify the Process
1. Automatically populates benchmark impacts

2. Calculates estimated carbon sequestration of 
the concrete through the life cycle of the 
structure

3. Generates a report documenting the 
anticipated reduction a low carbon concrete 
project can expect compared to the 
benchmark

Access at https://nrmca.climateearth.com/



What is a Carbon Budget?

• Project-wide goal 
instead of GWP limits 
per class of concrete

• Allows the contractor 
and producer to adjust 
mixes as needed to fit 
material, 
environmental, and 
schedule demands

• Larger reductions in 
foundations and other 
vertical members, 
smaller reductions in 
high early and fast-
paced members

• Flexibility prevents 
coordination issues

• Same overall carbon
reduction

Carbon Budget

VS

TOTAL GWP:  4.30 x 106

Individual Mix Limits

Shear Walls: 
180 kg CO2 eq/m3

Columns: 
190 kg CO2 eq/m3

Floors 2-18: 
240 kg CO2 eq/m3

Floors B2-1: 
225 kg CO2 eq/m3

Basement Walls: 
190 kg CO2 eq/m3

Foundation: 
175 kg CO2 eq/m3

TOTAL GWP:  4.30 x 106



Establishing a Carbon Budget

Benchmark Project Proposed Project

VS

Structural Takeoff



Shear Walls: ( yd3 ) x ( GWP ) = Impact 

Columns: ( yd3 ) x ( GWP ) = Impact 

Floors 2-18: ( yd3 ) x ( GWP ) = Impact 

Floors B2-1: ( yd3 ) x ( GWP ) = Impact 

Basement Walls: ( yd3 ) x ( GWP ) = Impact 

Mat Foundation: ( yd3 ) x ( GWP ) = Impact 

TOTAL:  Project Impact

Example Project

Structure:
18-Story 
Residential Tower

Location:
Boston, MA

Concrete:
6 Primary Classes

Material:
Fly Ash and Slag
Available



Concrete Element Concrete 
Volume (yd3)

Benchmark
Mixes (benchmark)* 

Proposed Mixes 
(IW-EPD)*

Shear Walls 7,630 6,000 psi 6,000 psi
30% slag, 20% fly ash

Columns 366 8,000 psi 8,000 psi
40% fly ash

Floors 2-18 4,533 5,000 psi 5,000 psi
30% slag

Floors B2-1 1,067 5,000 psi 5,000 psi
40% fly ash

Basement Walls 444 5,000 psi 5,000 psi
30% slag, 20% fly ash

Foundation 3,844 6,000 psi 6,000 psi
40% slag, 30% fly ash

1. Estimating Quantities and Properties

*Should be augmented with local data, knowledge, capabilities



Download at https://www.nrmca.org/sustainability

2. NRMCA Benchmark Mixes 



2. NRMCA Benchmark Mixes 

Shear Walls 7,630 6,000 psi 6,000 psi
30% slag, 20% fly ash

Note: This step is automated when using NRMCA’s Concrete Carbon Calculator



Concrete Element Concrete 
Volume (yd3)

Benchmark Mixes
GWP (Eastern Region)

Proposed Mixes 
GWP (IW-EPD)*

Shear Walls 7,630 6,000 psi
305

Columns 366 8,000 psi
361

Floors 2-18 4,533 5,000 psi
289

Floors B2-1 1,067 5,000 psi
289

Basement Walls 444 5,000 psi
289

Foundation 3,844 6,000 psi
305

2. NRMCA Benchmark Mixes



3. NRMCA Proposed Industry Wide EPD Mixes

Download at https://www.nrmca.org/sustainability 



3. NRMCA Proposed Industry Wide EPD Mixes

Shear Walls 7,630 6,000 psi 6,000 psi
30% slag, 20% fly ash



3. NRMCA Proposed Industry Wide EPD Mixes

Download at https://www.nrmca.org/sustainability 



Concrete Element Concrete 
Volume (yd3)

Benchmark Mixes
GWP (Eastern Region)

Proposed Mixes 
GWP (IW-EPD)*

Shear Walls 7,630 6,000 psi
305

30% slag, 20% fly ash
232

Columns 366 8,000 psi
361

40% fly ash
303

Floors 2-18 4,533 5,000 psi
289

30% slag
277

Floors B2-1 1,067 5,000 psi
289

40% fly ash
249

Basement Walls 444 5,000 psi
289

30% slag, 20% fly ash
220

Foundation 3,844 6,000 psi
305

40% slag, 30% fly ash
166**

3. NRMCA Proposed Industry Wide EPD Mixes

* Should be augmented with local data, knowledge, capabilities
** Use NRMCA Tool to input mix proportions which uses Life Cycle Inventory (LCI) data to estimate impact



3. Alternate: Product Specific EPD Mixes

If available, can use for specific mixes from a specific manufacturer and location



NRMCA 
Concrete 
Carbon 
Calculator

Producer

DesignerNRMCA

Access at https://nrmca.climateearth.com/



4. Compare Impacts: NRMCA Carbon Tool



4. Compare Impacts: NRMCA Carbon Tool

• NRMCA Benchmarks v3.2
• National
• 8 Regions

• GSA (General Services Administration)
• City of Portland
• CLF Baseline (Carbon Leadership Forum)
• CalGreen (In-Progress)

More to be added in the future



4. Compare Impacts: NRMCA Carbon Tool



4. Compare Impacts: NRMCA Carbon Tool
For calculating impact of a 
proposed 70% SCM replacement 
in foundations 



4. Compare Impacts: NRMCA Carbon Tool

For calculating the carbonation
potential of each element.



4. Compare Impacts: NRMCA Carbon Tool



4. Compare Impacts: NRMCA Carbon Tool



Project Project GWP 
(kg)

Weighted
GWP (kg/yd3)

GWP
Reduction

Benchmark Mixes 5,382,000 301 0

Proposed with Fly Ash 
and Slag Mixes

4,140,000 232 - 23%

Establish Carbon Budget 4,300,000 240 - 20%*

5. Establish Carbon Budget

* Consider added buffer/tolerance



Set Targets for 
Carbon Footprint
Concrete Materials:
A.Supply concrete mixtures such 

that the total Global Warming 
Potential (GWP) of all concrete 
on the project is less than or 
equal to 4,300,000 kg of CO2 
equivalents or a weighted 
average of 240 kgCO2e/yd3



Concrete Resources

www.nrmca.org/sustainability www.BuildWithStrength.com
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