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Description
Environmental Product Declarations for building materials are at 

the forefront of many projects – becoming required submissions 
in some areas. Driven primary by efforts to reduce embodied 
carbon, the global warming potential (GWP) impact category is 
the one that is most of interest recently, from private projects to 
federal procurement. Recently, CMHA published the first 
industry-average EPDs for concrete masonry units. These 
EPDs cover units with a variety of strengths, densities, and 
constituent materials. This presentation will review these 
documents along with future plans for more industry 
environmental data reporting.
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What are EPD & PCR?
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Definitions
LCA (Life-Cycle Analysis)

The calculation for environmental impacts
PCR = Product Category Rules

Basically to rule book for writing an EPD
EPD = Environmental Product Declaration

Basically a ‘nutritional label’ that lists the GWP and 
other environmental impacts for a product
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Product Category Rule
• definitions & descriptions
• system boundary
• units
• service life
• allocation
• estimations and assumptions
• supporting documentation…..

 BASICALLY, THE RULES 
 FOR DEVELOPING EPDs
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NOTE: Must be renewed every 
five years – efforts starting now 
to publish new version fall 2025

Environmental Product Declarations
They report environmental 

impacts using pre-defined impact 
indicators

They aren’t required to 
report:

• mix designs
• raw materials
• extraction locations
• ANY PROPRIETARY INFORMATION
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Why is this important….embodied carbon
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Industry-Average EPDs
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Canadian Industry Average EPD
Originally published 2016
 2nd version published 2022
 13 producers throughout Canada
NW and LW CMU
GU and GUL cements
Done by Athena
Verified by ASTM
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Canadian Industry Average EPD
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CMU GWP 2016 vs. 2022
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US Industry Average
Published August 2024
 35 manufacturing facilities
 71 individual CMU
 7 categories of CMU
NW, MW, and LW
Manufactured & Natural 

Aggregates
Done by Climate Earth
Verified by ASTM
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Life Cycle Analysis Stages
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PRODUCT STAGE
A1-A3

Cradle to Gate

CONST.
STAGE
A4-A5

USE
STAGE
B1-B7

END OF 
LIFE
C1-C4

BEYOND 
D
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Covered in IA-EPD
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PRODUCT STAGE
A1-A3

Cradle to Gate

CONST.
STAGE
A4-A5

USE
STAGE
B1-B7

END OF 
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BEYOND 
D

Plus some supplemental 
information on long-term 
sequestration

Participants
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Industry-Average CMU EPD 
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Industry-Average CMU EPD 

Carbon Sequestration
Remember Heidi talked about this some?
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DRY-CAST CONCRETE SEQUESTRATION 
RESEARCH UNDERWAY

CMU were collected from across the 
US and Canada and allowed to 
naturally carbonate 

TGA was performed periodically to 
measure carbon uptake

16

17

18



7

28 days • 28 days ~ 21%
• 6 mo. ~ 37%
• 1 year ~ 43%

• 2 years ~ 49%

Projected results
• 7 years ~ 60%
• 20-25 years ~ 70%

2 years 

SUMMARY OF TEST RESULTS
% of potential

Cement production and CO2 emissions

CO2 EMISSIONS OF CEMENT PRODUCTION

Rough Estimation

≈  50%  due to chemical reaction
≈  40%  due to energy required
≈  10%  other cement plant 
processes

Cement
energy

Cement
other

Cement
chemical
reaction

Rough Estimation

≈ 74%  due to cement
≈ 14%  due to other CMU raw materials
≈ 12%  due CMU plant operations

In this scenario:
 dry-cast normal weight concrete block

 industry average GWP of 226 kg CO2e per M3  (≈140 8” block) 
 before inclusion of carbon sequestration

Cement
energy

Cement
other

Cement
chemical
reaction

CMU
plant 

operations 

CMU
other raw 
materials

CO2 EMISSIONS OF CMU PRODUCTION
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CO2 EMISSIONS OF CMU PRODUCTION
PER M3

 ≈ 84 kg CO2 due to chemical reaction 
 ≈ 17 kg CO2 due cement plant operations 
 ≈ 67 kg CO2 due to energy use
 ≈ 32 kg CO2 due to other CMU raw materials
 ≈ 26 kg CO2  due CMU plant operations

 In this scenario:
 dry-cast normal weight concrete block
 industry average GWP of 226 kg CO2e per 

M3  (≈140 8” block) 
 before inclusion of carbon sequestration

Cement
Energy

67 kg CO2

Cement
other

17 kg 
CO2

Cement
chemical
reaction

84 kg CO2

CMU
plant 

operations
26 kg CO2

CMU
other raw 
Materials

32 kg CO2

CO2 EMISSIONS OF CMU PRODUCTION
PER M3

28 days

 Total sequestration ≈ 18 kg CO2

 21% of potential 
 emissions associated with chemical 

reaction only
 8% of total associated emissions

 emissions associated with the whole 
process of CMU manufacturing

 GWP  
 208 CO2e per M3 at the gate (A3)

sequestered

18 
kg CO2

remaining potential

65 
kg CO2

Cement
energy

Cement
other

CMU
plant 

operations 

CMU
other raw 
materials

Industry-Average CMU EPD 
Supplemental Information – Natural Carbon Sequestration
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DRY CAST CO2 SEQUESTRATION OF CMU
PER M3

2 years
 Total sequestration ≈ 41 kg CO2

 49% of potential 
 emissions associated with chemical 

reaction only

 18% of total associated 
emissions
 emissions associated with the whole 

process of CMU manufacturing

 GWP  
 185 CO2e per M3 

sequestered

41 
kg CO2

remaining potential

43 
kg CO2

Cement
energy

Cement
other

CMU
plant 

operations 

CMU
other raw 
materials

Industry-Average CMU EPD 
Supplemental Information – Natural Carbon Sequestration

DRY CAST CO2 SEQUESTRATION OF CMU
PER M3

20-25 year projection

 Total sequestration ≈ 59 kg CO2

 70% of potential 
 emissions associated with chemical 

reaction only
 26% of total associated emissions

 emissions associated with the whole 
process of CMU manufacturing

 GWP  
 167 CO2e per M3 

sequestered

59 
kg CO2

remaining potential

25 
kg CO2

Cement
energy

Cement
other

CMU
plant 

operations 

CMU
other raw 
materials
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Wrap Up
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How does this compare?
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Conclusions
US FINALLY has Industry-Average EPD
Current numbers compare well to GSA (for normal weight)
One number doesn’t fit all for different types of CMU
Producers still encouraged to get product-specific EPDs
Accounting for carbon sequestration important to understand 

total CMU footprint
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Nick Lang
571-224-0935
nlang@masonryandhardscapes.org
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