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SEPTEMBER 2024 

 
Idea Name: Low Carbon Concrete in California  

Submitter Name(s): Pavitra Srinivasan, DrPH, MPH, Senior Manager, Industry Program  

          Hellen Chen, M.S. Eng., Research Analyst, Industry Program 
 
Company Name: American Council for an Energy Efficient Economy (ACEEE)  

Address: 529 14th Street NW, Ste. 600. Washington, DC 20045  

Email: psrinivasan@aceee.org; hchen@aceee.org  

Phone: 202-507-4000 

Project Submitter Type (Manufacturer, National Laboratory, Utility/Program Administrator, Non-
profit Organization, Consulting Firm, Other): Non-profit organization 

Is your idea a: (Technology, Practice, and Other __________[specify]): Technology 

 

Product Description & Benefits 
 
2) Describe how the technology or practice saves electricity or natural gas, reduces peak demand, 
and/or reduces GHG emissions. 

ACEEE estimates calcined clays offer a 40% lower carbon intensity compared to portland cement due to 
use of a non-carbonated feedstock like clays (instead of limestone/calcium carbonate/CaCO3) and the 
lower temperatures required for calcining clays (~800oC) instead of the higher temperatures required 
for clinker formation from breakdown of limestone (1500oC) (ACEEE-GEI 2024). We also estimate that 
calcined clays offer a 25% reduction in energy and raw material use (25% savings) compared to business-
as-usual (portland cement) (ACEEE-GEI 2024). According to the U.S. Department of Energy Liftoff 
Reports for Industrial Decarbonization looking at technologies that will contribute to greenhouse gas 
(GHG) reductions in the cement sector, calcined clays are estimated to save $20 per ton of cement and 
reduce carbon dioxide emissions by up to 40 percent. (DOE 2023a, 2023b pages 26-27). All these factors 
contribute to an improved Total System Benefit (TSB).  
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3) Are there additional benefits that your technology or practice will provide? If so, please describe 
these benefits. 

The production, availability and use of low embodied carbon calcined clay-based cement and concrete 
in the California market will improve air quality in communities surrounding cement and concrete plants 
as well as the mining operation location(s) and contribute to jobs growth in these markets. This will 
positively impact any disadvantaged communities around these locations.  

For example, the DOE OCED selected project proposed by National Cement Company of California, Inc 
(NCC) in Lebec, CA, provided a detailed Community Benefits Plan (CBP) as part of its application to DOE 
that is expected to cover strong community engagement, workforce development, as well as air and 
other environmental pollution improvements in Justice40 communities immediately around the 
proposed plant and in the supply chain region of the operation. The proposed Lebec plant upgrades are 
expected to generate 20-25 permanent jobs and improve air quality for the surrounding communities. 
NCC-California intends to establish a working relationship with Helmets to Hardhats, a non-profit 
organization that supports veterans transitioning out of active duty into the civilian workforce. Through 
these strategic collaborations, NCC-California aims to fund and offer diverse opportunities, including no-
fee certification programs, non-credit courses, paid courses, internships, and job training opportunities. 
100% of NCC-California’s hourly workforce is represented by the United Steelworkers. This CBP is 
intended to work in tandem with project implementation over the project lifetime (DOE 2024). 

Target Market Description 
 
5) Where, specifically, is the technology or practice available? Is it available to consumers in 
California? Please provide an example of a specific outlet or service provider, if possible.  

There is one (1) U.S Department of Energy Office of Clean Energy Demonstrations (OCED) announced 
calcined clay project that is expected to produce clays as a supplementary cementitious material (SCM) 
for the California and surrounding markets. This proposal was made by National Cement Company for a 
project in Lebec, California (CA) with NCC-California invited to negotiate for a full award by the DOE this 
year (DOE 2024). National Cement plans to produce carbon-neutral cement at their Lebec, CA cement 
plant. Instead of using fossil fuels, the project would use locally sourced biomass from agricultural 
byproducts such as pistachio shells, replace clinker with a less carbon intensive alternative (calcined 
clay) to produce limestone calcined clay cement (LC3), and capture and sequester the plant’s remaining 
approximately 950,000 metric tons of carbon dioxide each year. This project aims to demonstrate how a 
combination of decarbonization levers can drive emissions associated with existing U.S. cement 
production facilities to net zero.  

Additionally, Purebase, another company located in Ione, California, has taken steps to increase the 
supply of calcined clays for the California market including the following:  

(1) In October 2023, Purebase announced its access to a vast deposit of minerals that is in excess of 300 
million tons in California. These resources provide a company like Purebase with the potential for 
sustainability, consistency, and supply-chain reliability. (Purebase 2023a)  

(2) In October 2023, Purebase also announced it has the opportunity to produce low-carbon cement 
materials within the next year due to current permits in place at its operations. (Purebase 2023a)  

(3) In November 2023, Purebase signed an agreement with Capstone Partners to obtain funds ($120 
million) for design, construction, and equipping of a new kaolin mineral production facility. This new 
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facility will produce a metakaolin that is targeted for use as a supplementary cementitious material 
(SCM) for use in the production of lower-carbon cement. (Purebase 2023b)  

Low-emission cement materials will be a key strategy to help California meet its net-zero cement goal by 
2045 as required by SB596. Given the above-described developments, ACEEE projects that calcined clays 
will be available for use in the California market in the near term. Also, see response to Question 12 for 
information on 2024 testing and evaluation of blended cement materials (using clays) in pavement 
models supported by Caltrans that further supports the nearer-term availability of material in the 
market. 

 
6) Describe how the technology or practice is (or will be) delivered to the market. For instance, will it 
be available for direct purchase by the consumer through traditional retail establishments, or will it be 
available only through installation by a licensed professional, or something else? Is there a well-
established distribution channel that can be used, or would one need to be developed or adapted? 
Also include any information about potential partnerships or partnership opportunities, including 
those with community-based or environmental social justice organizations, that would support the 
advancement of the technology or practice, if applicable. 

As noted in the response to Question 3, National Cement Company (NCC)-California as part of its DOE 
OCED proposed project plans to promote partnerships with community and workforce organizations. 
For example, NCC-California intends to establish a working relationship with Helmets-to-Hardhats, a 
non-profit organization that supports veterans transitioning out of active duty into the civilian 
workforce. Through these strategic collaborations, NCC-California aims to fund and offer diverse 
opportunities, including no-fee certification programs, non-credit courses, paid courses, internships, and 
job training opportunities. 100% of NCC-California’s hourly workforce is represented by the United 
Steelworkers. 

 
7) What is your best estimate of current market adoption of the technology or practice? For instance, 
how many units or what percentage of the target market(s) have already adopted the technology or 
practice? 

Out of the six (6) short listed projects on the DOE OCED Industrial Demonstration Program grant list, 
three (3) projects that were selected focus on limestone calcined clay cement and concrete (including 
the National Cement proposed project in Lebec, CA). The other two (2) projects are:  

(1) Roanoke Cement Company, LLC in Troutville, VA. This project plans to demonstrate the ability to 
utilize widely available clay types to minimize the most carbon-intensive component in cement. This 
project would also help validate the market for calcined clays in a region with high demand for the 
material, while reducing the carbon intensity by an estimated 83% (DOE 2024). 

(2) Summit Materials Inc proposed in Port Deposit, Maryland; McIntyre, Georgia; Elmendorf, Texas; and 
Sulphur Springs, Texas. This project proposes constructing four new calcination facilities in Maryland, 
Georgia, and Texas. This project would demonstrate the viability of displacing high-emitting limestone-
based cement with a clay-based product in multiple geographies. As cement and concrete are produced 
across the U.S. and close to the customer, this project’s range of sites builds the case for this 
demonstration’s replicability given that clay sources and availability of cementitious products around 
the country are highly diverse. The scale of this project would also offer the potential for substantial 
emissions reductions, preventing 1.1 million metric tons of carbon emissions per year from entering the 
atmosphere, while also addressing 2% of the U.S. 2030 projected demand for cement (DOE 2024). 
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With these three (3) calcined clays project selections the DOE plans to support the establishment of 
calcined clay plants in approximately six (6) locations in up to five (5) states in the Eastern US, the 
Southern and the Western US cement and concrete markets. Given that these companies are currently 
still under negotiation with DOE to establish a cooperative agreement and execute formal funding 
agreements, the locations are indicative of initially proposed locations in response to the Funding 
Opportunity Announcement (FOA) and may undergo modification in negotiations between DOE and the 
respective companies. However, DOE’s intent in supporting calcined clays in a variety of markets across 
the US is shown in their initial selection choices. As a result, ACEEE anticipates the potential 
establishment of calcined clay plants and capacity building across most major cement and concrete 
markets in the US. According to the FOA, these projects are anticipated to take place between now and 
2030, with some plants coming online earlier in this time period. 

Market Adoption Barriers 
 
11) What type of market interventions, assistance, or support do you think are necessary to overcome 
the identified barriers? 

California could lead by example through market interventions, assistance, or support to overcome 
identified barriers by advancing public procurement efforts. A recently published ACEEE-GEI Report 
(March 2024) on “Adoption of Calcined Clay Cement and Concrete in the US Market” clearly shows the 
strong impact of state and local public procurement on greenhouse gas emission reductions. 

According to the ACEEE-GEI report, public procurement can influence almost half (46%) of the emissions 
from the cement sector and state and local procurement is estimated to comprise about 75% of that 
government procured material. The report covers all 50 states including California. California is the third 
largest cement producer and consumer in the US (USGS 2024). California spends approximately $67 
billion on non-residential construction by private, state, and local entities as of 2021 based on census 
data (Census 2021). Annual cement sector emissions impacted by California state and local governments 
is ~2,700 kt (2021). Under low (10%), medium (20%), high (30%) and transformative (50%) adoption 
rates of a new technology like limestone calcined clays in cement manufacture, state and local 
procurement of this low embodied carbon cement and concrete in California has the potential to impact 
the following emissions: Low scenario – 113 kt CO2; Transformative scenario – 548 kt CO2. The medium 
and high scenario values fall in between the low and transformative scenario values: with the medium 
scenario potentially reducing 225 kt CO2 and the high scenario potentially reducing 338 kt CO2 (ACEEE-
GEI 2024). 

 
12) Do you have any additional information that would help the CalMTA evaluate your proposed 
idea? 

Purebase provided its blended metakaolin supplementary cementitious material to the University of 
California Pavement Research Center (Davis CA) for testing in its concrete test track in Summer-Fall of 
2024 (Purebase 2024b), as part of the UC Davis concrete lab-to-slab initiative focused on evaluating low-
carbon cements and SCMs beyond the traditional coal fly ash and slag (UC Davis 2024a).  

This initiative is supported by organizations such as the American Concrete Institute (ACI) Foundation 
(ACI 2024), the California Department of Transportation (Caltrans 2022) and the Federal Highway 
Administration (FHWA)’s Sustainable Pavements Program Cooperative Center (SPPCC) (UC Davis 2024b).  
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The objective of this effort is to construct a series of three successive slabs, each utilizing a novel 
sustainable material for concrete, with a minimum requirement of approximately 2.5 cubic yards of 
concrete per test section to generate insights at small-scale (no-traffic) test sections into the viability 
and efficacy of these materials for real-world applications in pilot projects and mainstream construction. 
Through prequalification testing, assessment of constructability, QA/QC testing, mid-term monitoring, 
and environmental and cost life cycle assessment, the goal is to evaluate the performance of these 
materials and help both government procurers and private project owners accelerate the use of such 
materials and their implementation in projects. This lab-to-slab project offers a way to physically see the 
performance of the material in a real-life application. If testing of Purebase’s clay SCM is successful in 
the concrete pavement test slab, this will open the door for this SCM to be more widely utilized and 
implemented in substantial construction projects across the state of California (Purebase 2024b). 

Projects such as the testing of clays in the UC Davis SPPCC lab-to-slab test bed are designed to address 
many of the technical and market barriers previously identified in our August 2023 submission 
(Questions 8 and 9) to CalMTA and as such represents progress towards reducing those barriers in the 
past one year. 

Purebase has also brought on key experts in the field of pozzolanic and cementitious materials product 
development, oil field cementing, concrete mix design, and concrete admixtures, like Joe Thomas, 
thereby bringing in close attention from the Natural Pozzolan Association (NPA) for which he serves as 
Executive Director, ACI’s 240 Pozzolan Committee and the Natural Pozzolan Task Group at the American 
Society for Testing and Materials (ASTM) for both of which he serves as Chair. With a history of nine (9) 
patents related to pozzolans and remediated SCMs in the cementitious materials industry, experts like 
Joe Thomas, bring specific expertise that may be leveraged by a company like Purebase to advance and 
accelerate calcined clays in the California market (Purebase 2024a). 

 
13) If available, please provide names and links to any recently completed studies, workpapers, 
measure packages, whitepapers, industry publications, articles, interviews, and other supporting 
documentation related to this idea. 

ACEEE-GEI 2024. Hasanbeigi, Ali, Pavitra Srinivasan, Hellen Chen, and Nora Esram. 2024. Adoption of 
Limestone Calcined Clay Cement and Concrete in the U.S. Market. Washington, DC: ACEEE and 
GEI. www.aceee.org/research-report/i2401 

ACI (American Concrete Institute). 2024. ACI Foundation Funds Eight New Research Projects. 
https://www.concrete.org/news/newsdetail.aspx?f=51740826#:~:text=A%20Planning%20Study%20
to%20Speed%20Up%20Broad%20Implementation%20of%20More%20Sustainable%20and%20Resili
ent%20Concrete%20Materials%20by%20the%20Pavement%20Sector%0API%3A%20Somayeh%20N
assiri%2C%20University%20of%20California%20Davis%0ACo%2DPI%3A%20John%20Harvey%2C%20
University%20of%20California%20Davis%0AEndorsed%20by%20ACI%20Committee%20240%20%2D
%20Pozzolans  

Caltrans 2022. Caltrans Academic Partnerships with University of California Davis. 
https://dot.ca.gov/programs/research-innovation-system-information/drisi-research-program-
highlights/fy-2022-2023-report/academic-partnerships  

Census 2021. U.S. Census Bureau. Construction Spending Data. 
https://www.census.gov/construction/c30/c30index.html  
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DOE 2023a. U.S Department of Energy. Pathways to Commercial Liftoff Report for Industrial 
Decarbonization. https://liftoff.energy.gov/wp-content/uploads/2023/09/20230918-Pathways-to-
Commercial-Liftoff-Industrial-Decarb.pdf  

DOE 2023b. U.S Department of Energy. Pathways to Commercial Liftoff Report for Industrial 
Decarbonization: Cement. https://liftoff.energy.gov/industrial-decarbonization/low-carbon-cement/  

DOE 2024. US Department of Energy Industrial Demonstrations Program. Selected Projects: Cement and 
Concrete. National Cement, Lebec CA. https://www.energy.gov/oced/industrial-demonstrations-
program-selected-and-awarded-projects-cement-and-concrete#lebec  

Purebase 2023a. Purebase Press Releases. Hosts Partners in Philanthropy and Climate. 
https://purebase.com/2023/10/23/purebase-hosts-partners-in-philanthropy-and-climate-to-
decarbonize-heavy-industry/ (October 2023) 

Purebase 2023b. Purebase Press Releases. Agreement with Capstone Partners. 
https://purebase.com/2023/11/14/purebase-corporation-announces-today-that-it-has-signed-an-
agreement-with-capstone-partners/ (November 2023) 

Purebase 2024a. Purebase Press Release. “Purebase promotes Joe Thomas to advisory board chairman.” 
https://purebase.com/2024/03/13/purebase-promotes-joe-thomas-to-advisory-board-chairman/  

Purebase 2024b. Purebase Press Releases. “Purebase provides its blended supplementary cementitious 
material to UC Davis Pavement Research Center for concrete test track” 
https://purebase.com/2024/08/29/california-pavement-research-center/  

UC Davis 2024a. University of California, Davis. Pavement Research Center. Lab-to-Slab Initiative. 
https://www.ucprc.ucdavis.edu/LabToSlab.aspx. 

UC Davis 2024b. University of California, Davis. Sustainable Pavements Program Cooperative Center. 
https://sppcc.ucdavis.edu/  

USGS 2024. U.S. Geological Survey. Mineral Commodity Summary. Cement 
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024-cement.pdf  
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