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• A non-profit trade association 
• Funded by the 7 producers and distributors of portland cement 
• Advocates for infrastructure funding
• In partnership with agencies/owners, consultants, and 

contractors to provide:

• Technical expertise
• Research
• Educational opportunities
• Design assistance
• Construction feasibility

California Nevada Cement Association
WHO WE ARE
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What is Sustainability?

ASCE Definition:
ASCE defines sustainability as a set of 
environmental, economic, and social 
conditions – the “Triple Bottom Line” – in 
which all of society has the capacity and 
opportunity to maintain and improve its 
quality of life indefinitely, without 
degrading the quantity, quality, or the 
availability of natural, economic, and 
social resources.

The Triple Bottom Line
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Perceptions on Climate Change
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California-Specific Climate Change Goals
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Perceptions on Climate Change
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Proposals/Actions on Climate Change

AB 262 Bay Area Low-
Carbon Concrete 
Building Code

LA County 
Sustainability 
Plan

City of LA’s 
sustainability 
pLAn, the 
“Green New 
Deal”
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• 8 Plants Operating
• 10.3 MMT production
• 10.7 MMT demand
• 12.4 MMT capacity

• +/- 11.5% of US capacity

* 2018 numbers courtesy PCA

Current Status of Portland Cement 
Production in California
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• 1,340 GWh of electricity used
• 900,000 tons of coal and coke burned
• 7.9 MMt of CO2 emitted

• 61% from process
• 39% from combustion

* 2015 numbers courtesy CARB

Current Status of energy use and emissions 
in California
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Let’s keep things in perspective

• The CA cement industry’s 7.9 
MMT of CO2 is less than 2% of 
CO2 emissions in California

* 2017 numbers courtesy CARB
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What can be done?

• At the cement plant
• At the ready-mix plant
• With design & specification
• In the future
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Cement Manufacturing:
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Cement Manufacturing:
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Cement Manufacturing – 2 Main CO2 Sources:

1. Thermal energy related: peak temperatures of 1400–1450 °C (2550 – 2650 °F) are 
required for calcining reaction: +/- 39% of CO2 emissions

2. Material related (process) emissions: (CaCO3 -> CaO + CO2): +/- 61% of CO2 emissions

Fuel: California plants use advanced and energy efficient production technology
Process: PLC helps reduce these emissions 
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Portland Limestone Cement

• PLC (ASTM C595 Type IL) contains up 
to 15% interground limestone in 
finished cement product

(ASTM C 150 Portland cements 
contains up to 5%)

• Limestone addition happens during 
cement grinding at the cement plant
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When adopted in the California 
market, PLC has the potential to 
generate almost 10 million metric 
tons in GHG savings by 2030

• PLC allows an additional 10% of  
limestone to be added to the 
final product at  cement facilities

• PLC reduces the cement 
industry’s GHG  emissions by as 
much as 10%

PLC’s Impact
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Low-Carbon Fuels
Waste fuels:
• Shredded tires
• Waste oils
• Plastics
• Textiles
• Paper residues
• Municipal Solid Waste

Biogenic fuels:
• Agricultural waste
• Biomass crops 
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Supplementary Cementitious Materials (SCMs)
• Fly Ash

• Class C
• Class F

• Ground Granulated Blast Furnace Slag
• Silica Fume
• Natural Pozzolans
• Limestone
• Calcined clays
• Calcined Shale
• Metakaolin
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Optimized Aggregate Gradation
Less shrinkage
More durable (lower permeability)
Less cement
Lower Cost

Tyler Ley’s “Tarantula Curve”
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Carbon Capture and reuse with CarbonCure

CarbonCure Equipment

• Liquid CO2 is injected in fresh 
concrete during batching process

• C02 turns into solid calcium carbonate
• Results in stronger concrete
• Typical dosage of CO2 is 1/2 – 1 lb/yd3



www.cncement.org

Design Keys for Reducing Carbon

• Consider project schedule
• Engineer member size vs concrete 

volume needed
• Potential floor-space benefits 

• Consider precasting
• Consider lightweight members 
• Use high-strength reinforcing steel
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Specification Do’s and Don’ts
• Don’t:

• Require minimum cement contents
• Restrict SCM usage (min or max)
• Require specific aggregate gradations
• Limit compressive strength to 28 days
• Require specific w/cm ratios
• Keep thinking that cement = strength

• Do:
• Determine required performance
• Specify metrics and require testing to ensure 

that performance
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Further Horizon Solutions – Process Carbon Capture in 
aggregate with Blue Planet

• Uses CO2 as a raw material for making 
carbonate aggregate,

• Forming a carbon-sequestering 
coating that is 44% by mass CO2

• Potential for carbon-negative concrete 
by capturing and sequestering up to 
1,920 lbs of CO2/CY:

• 1,320 lbs in aggregate and 600 lbs
removed from flue gas

Blue Planet CO2 Aggregate
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Further Horizon Solutions – Fortera Reactive Calcium 
Carbonate

• Recarbonated Calcium Oxide (CaO)
• Reacted in a kiln exhaust CO2-rich 

environment
• Finished product is 43% CO2 by 

weight and is an SCM

Fortera Reactice CaCO3  
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Further Horizon Solutions– Solar heated 
kilns and calciners - Heliogen

• Uses concentrated solar energy to 
heat the kiln or calciner

• Current technology allows for 
calcination of limestone (+/- 1,000°C)

• Future technology may allow for full 
cement production (+/- 1,500°C)

• Potential for elimination of fossil fuels 
from cement production process

Heliogen Mirror Array in Lancaster 
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Further Horizon Solutions–
Direct Air Capture

• Capture and sequester CO2 from 
the air (not at a plant)

• Current technology is estimated to 
cost $600/ton to capture

• IRS Section 45Q:
• Current tax credit of $35 per 

ton of captured and 
sequestered CO2 ($50 in 2026)

• (Geological sequestration)

Carbon Engineering facility in British 
Columbia captures 1 ton/day
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Quantifying Environmental Performance

Environmental Product Declarations
Rating Systems
Lifecycle Assessments
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Environmental 
Product 
Declarations

EPDs
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Environmental Product Declarations
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Hydraulic Cements – each type is a product
• Portland cement (ASTM C150 / AASHTO M 85)

• Type I – general use

• Type II – moderate sulfate resistance 

• Type III – high early strength

• Type V – sulfate resistance

• Blended cements (ASTM C595 / AASHTO M 240)

• IS - Portland blast-furnace slag cement (e.g., Type 
IS(35) )

• IP - Portland-pozzolan cement 

• IL - Portland-limestone cement

• IT - Ternary blended cement (3 cementitious 
materials)

• Performance specification for hydraulic cements (ASTM 
C1157)

• Type GU - General Use

• Type HE - High Early-Strength

• Type MS - Moderate Sulfate Resistance

• Type HS - High Sulfate Resistance

• Type MH - Moderate Heat of Hydration

• Type LH - Low Heat of Hydration

• Rapid hardening hydraulic cement (ASTM C1600)

• Type URH - ultra rapid hardening 

• Type VRH - very rapid hardening 

• Type MRH - medium rapid hardening 

• Type GRH – general rapid hardening 

32
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Cement EPDs – Standard Cement: Avg. & Specific
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Cement EPD – PLC: CalPortland Oro Grande

• CA PLC is 16% ‘Greener’ than 
average US Portland cement

• 871 kg/ton vs 1040 kg/ton

• CA PLC is 10% ‘Greener’ than 
CA Portland cement

• 871 kg/ton vs 969 kg/ton
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Each unique concrete mix design is a product

Lightweight slabs

Lightweight beams

4000 psi columns

Basement slabs

Grade beams

Parapets

Sidewalks

Exterior walls

Stairs

Shear Walls

Plazas

Parking areas

Driveways

Normal weight slabs

Normal weight beams

6000 psi columns

Spread footings
Caissons Piles

Pervious concrete
Curbs

Roof slab



www.cncement.org

Supplier EPDs

Admix
Aggregate

SCMs
Cement
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Industry Average EPD – 4,001 – 5000 psi 
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Plant Specific EPD – 5000 psi 
• Description: 
50% SCM 
(Slag) Gen. Use 
4” Line Perf 
5000

• 28-day 
compressive 
strength: 
5,000 psi 
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Estimating Impacts – EC3 tool
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LEED v4 

Rating System - Buildings Market
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Infrastructure Market 
Rating Systems

• Envision
• ISI - ASCE, APWA, 

• Invest
• Federal Highways Administration 

(FHWA)
• Greenroads
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Rating System Commonalities

• Typically voluntary
• Whole Life Consideration

• Planning, Design, 
Construction, Operations, 
End of Life

• Incentivize improved 
performance

• Tiered certification levels
• Awards Innovation 
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Life Cycle Assessment
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• Sustainability is an important topic
• Becoming more so every day

• CO2 is inherent Portland cement 
production

• Many strategies exist to mitigate 
impacts

• LCAs and Rating Systems allow us 
to quantify our decisions

Take Aways:
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Questions?

Contact me:
Nathan.Forrest@cncement.org
520-235-0480

mailto:Nathan.Forrest@cncement.org
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