
, 

Cement Supplemental Cementitious Materials 
(SCMs) and Sustainability Outlook

October 28, 2025

NESMEA Annual Meeting | Harrisburg, PA| Steve Somerville, P.E., Hie



Agenda

Background

• Usage & Emissions

• Policy

Present Strategies

• Blended Cements

• Mix Optimization

Future Outlook

• More/New SCMs

• CCUS



Concrete Accounts for More Than 50% of Everything We Make1

Most widely produced solid material on earth

• Concrete delivers…

o Economy

o Strength & Durability

o Versatility

o Resilience

• Because concrete is practically synonymous with the term 
construction it….

o Is responsible for 7% – 8% of global manmade CO2 
emissions

o Can be argued that this is a relatively small CO2 investment 
for more than 50% of the stuff we make but, we are working 
to lower these numbers

1Rencontre du Conseil d’Etat avec la Présidence de l’EFL EPFL Fribourg,  
https://www.concrete.org/portals/0/files/pdf/webinars/ws_S23_KarenScrivener.pdf

https://www.concrete.org/portals/0/files/pdf/webinars/ws_S23_KarenScrivener.pdf


Global CO2 Emissions

Cement is a very sustainable 
material with relatively low 
environmental impacts. 

Concrete is the global 
sustainable building material of 
choice; its CO2 impacts are the 
very low.



Embodied Carbon Policies Developing Across North America

City of Portland Low Carbon Concrete 
Initiative 2019

City of Edmonton Embodied Carbon 
Policy

June 2021

City of Langford Low 
Carbon Concrete Policy 

June 2022 City of Vancouver 
Climate Emergency 

Action Plan
November 2020

US Federal Policies:

 FHWA Sustainable Pavements Program

 The CLEAN Future Act (H.R.1512) “Dead”

 GSA Advice Letter

Catalyzing America’s Clean Energy 
Economy Through Federal Sustainability

New York State
Low Embodied 
Carbon Concrete 
Leadership Act

Ontario Ministry of 
Transportation 
OPSS 1350
November 2019 

Treasury Board of Canada Low 
Carbon Concrete Policy 2023

New Jersey Low Embodied 
Carbon Concrete 
Leadership Act (LECCLA)

https://carbonleadershipforum.org/clf-policy-toolkit/#policymap

City of Austin Climate Equity Action Plan

Buy Clean California Act, 2017

Caltrans EPD Implementation Project

“Global Warming Potential For Public Project 
Materials”/“Buy Clean Colorado”, 2021

Phoenix’s Climate Action Plan

https://www.fhwa.dot.gov/pavement/sustainability/
https://energycommerce.house.gov/sites/democrats.energycommerce.house.gov/files/documents/CFA%20Bill%20Text%202021.pdf
https://www.gsa.gov/cdnstatic/GSA%20GBAC%20Low%20EC%20Procurement%20Policy%20Advice%20Letter-2-17-21.pdf
https://www.whitehouse.gov/briefing-room/statements-releases/2021/12/08/fact-sheet-president-biden-signs-executive-order-catalyzing-americas-clean-energy-economy-through-federal-sustainability/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/12/08/fact-sheet-president-biden-signs-executive-order-catalyzing-americas-clean-energy-economy-through-federal-sustainability/
https://www.speakupaustin.org/community-climate-plan
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?division=2.&chapter=3.&part=1.&lawCode=PCC&article=5
https://dot.ca.gov/programs/engineering-services/environmental-product-declarations
https://www.phoenix.gov/oepsite/Documents/COP039%20Climate%20Action%20Plan_FIN_HR.pdf


CO2 during concrete production

ElectricityAggregate Transport AddmixturesCement / binders

87.5% 4.6% 4.2%

2.2 1.5

§ Process technology in 
cement

§ Alternative binding agents, 
SCMs 

§ Local, low energy 
and low GWP 
building materials 

§ An uncounted CO2 
success factor

§ Efficient logistics 

§ Utilising state-of-the-
art drive units

§ Openness for new 
technologies

§ Renewable energy is 
a usable benefit 
today

CO2 in concrete is more than just cement
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Present Strategies to Decarbonize Concrete
Reduce the clinker in cement and concrete

• Produce and use more SCMs to reduce CO2 and optimize mixes

• Convert to producing Portland Limestone Cements (PLCs)

• Produce more Blended Cements i.e. Type IS(40) 

Reduce the CO2 in clinker

• Increase energy efficiency in production

• Utilize natural gas and Alternative Fuels

• ?????????????????????????????????????

Educate users and stakeholders to reduce overdesign

• Utilize real time mix and maturity monitoring  

• Optimize concrete mixes/element shapes and right sized design



Blended Cements
Type IS(40)

Portland Limestone Cement 
- Type IL

Ordinary Portland Cement

~ 94% Clinker < 5% Limestone

~ 82% Clinker < 15% Limestone

~ 56% Clinker 40% Slag Cement .

Clinker Factor in Cements



Portland Limestone Cement: Type IL

Widespread roll-out of Type IL in North America began in 2021

Accepted by all 50 state DOTs and most Canadian provinces

Over 70% of cement produced in USA is Type IL

Type IL is permitted:

• By codes, like ACI 318, Building Code Requirements for Structural Concrete

• By specifications, like ACI 301, Specification for Structural Concrete

• By standards, like ASTM C94, Specification for Ready Mixed Concrete

• And by the AIA MasterSpec that is used by design firms to develop their 
specifications for private projects.



How Limestone Works

n Particle packing

n Improved particle size distribution 

n Nucleation 

n Surfaces for precipitation 

n Chemical reactions

n Only a small amount, but…
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Gypsum
(4-6%)

Clinker
(80-90%)

Limestone
(5-15%)

Material
ASTM C150

AASHTO M85
Portland Cement

ASTM C595
AASHTO M240

PLC

Clinker 
(typical)

90 to 95 % 80 to 90 %

Gypsum 
(typical)

4 to 6 % 4 to 6 %

Limestone 0 to 5 % 5 to 15 %

Portland Limestone Cement: Type IL



Cement Replacements -  An 
Important Part of Today’s Mixes

Supplementary Cementitious Materials (SCMs)

• Defined by ACI Concrete Terminology ACI CT-23 

• “Supplementary cementitious material - 
inorganic material such as fly ash, silica fume, 
metakaolin, or slag cement that reacts 
pozzolanically or hydraulically”

• Combined in concrete mixes in conjunction with and 
to replace some of the Portland Cement binder

• SCMs have lower Global Warming Potentials (GWP) 
than Portland cement-based binders

• GWP (kg CO2 equivalent aka CO2 eq.)



Portland Slag Cement Delivers Significant CO2 Reductions
Compare industry average vs. high performing plant in Generic Mix

• Industry Average Portland Cement Type I / GU @  922 GWP

• Compared to actual EPD Data 

• Heidelberg Materials Evansville Plant

• Preheater/Precalciner

• Produces IS(40) Cement

• Portland Cement Type I @ 841 GWP

• Portland Slag IS(40) @ 531 GWP
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Compare industry average vs. high performing plant 

Industry Average Portland Cement (Type I/II) @  922 GWP

• Heidelberg Materials Evansville Plant Portland Cement (Type I/II)

• Heidelberg Materials Evansville Portland Slag Cement Type IS(40)

EPD Data Shows Portland Slag Cement Delivers Significant CO2 Reductions 
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Harvested Coal Ash Beneficiation Facility
> Million Tons Processed Annually



Adapting Our Business to Build a Net Zero Future with Beneficiated Ash 

Fly Ash is low GWP replacement for concrete

Securing fly ash supply to further reduce our CO2 footprint

• Heidelberg is the leader in Beneficiated Ash

• Acquired SEFA Group in 2023 secures largest recycled fly 
ash sources in USA

• This strengthens our ability to provide low-carbon 
cementitious products in key markets

• Beneficiated ash is hugely important SCM

• > 1-Million tons beneficiated ash sold in 2023

• > Billion tons of available as landfilled ash

• Estimates of having at least 60-year of supply



Concrete Mix 
Design – Methods 
to reduce CO2

• Optimize Total Aggregate Gradations (5 – 15%)

• Portland Limestone Cement (6-8%)

• Increased Levels of SCM’s (Proportional to reduction)

• Use CO2 Mineralization (3 – 6%)

• All 4 can be done simultaneously



Sustainability vs Over Design

Green mix (SD = 500 psi) requires  around 31 lb/yd³ less cement compared to the Blue Mix (SD = 750 psi)
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Future Strategies to Decarbonize 
Concrete

Reduce the clinker in cement and concrete

• Produce and use more SCMs to reduce CO2 and optimize mixes

• Produce more Blended Cements i.e. Type IT(P20)(L10) 

• Further develop new SCMs (calcined clay, ground glass, natural pozzolans)

Reduce the CO2 in clinker

• Increase energy efficiency in production

• Utilize natural gas and Alternative Fuels

• Develop CCUS technologies for Net Zero Concrete

Educate users and stakeholders to reduce overdesign

• Utilize real time mix and maturity monitoring  

• Optimize concrete mixes/element shapes and right sized design



Understanding the role of calcination in cement’s CO2 emissions

Raw mill Clinker Cooler & 
Finish mill

Burning Fuel + Calcinating Limestone 
(CaCO3 → CaO + CO2)

2% 7%25% 63%

Calcination is 
largest %

Quarry
Primary 
Crusher

Transport

< 1% < 1% < 1%

Extraction and Upstream 
Production

A1 TransportA2 Cement ManufactureA3

Embodied carbon in cement A1 – A3, “Cradle to Gate”



Carbon Capture & Permanent Storage

Storage

• CO2 to be stored in deep saline 
reservoirs

• Permanent storage 1,500-3,000 
meters below ground in porous brine 
filled rock under multiple layers of 
impermeable cap-rock

• Far below potable water and oil and 
gas reservoirs

• Current known global storage 
capacity 40 million tons/yr. 

• Storage capacity and efficacy subject 
to MMV (Measurement, Monitoring, 
and Verification)

Image of Aquistore site courtesy 
PTRC Sustainable Energy



Thank you!


