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Portland Limestone Cement

CO2- The Elephant in the Room

We can’t ignore…

CO2 footprint of cement production

US – ~ 1.5%

Worldwide – 5% to 8%

Increased pressure to reduce our environmental 
impact from many groups: designers, regulators, 
even the public

Concrete is so essential to the way we live, that 
our industry must do its part to address climate 
issues

Ambition and Scope:

• Carbon neutral 
concrete by 2050

• Across built 
environment value 
chain

• Circular economy

• Whole life

A Global Commitment
How Cement is Made    

• Limestone is mined via weekly Blasts in the Bowmanville Quarry
• Each blast generates between 40k to 60k tonnes of limestone

• Clinker is cooled and combined with gypsum in a grinding mill to make 
cement.

• Bowmanville manufactures 3 different cement types with a range of 
strengths and set times.

• Cement is shipped in bulk via truck, railcar and vessel barge (boat)
• Cement is essential to our way of life for construction of durable 

infrastructure (buildings, roads and bridges)

Climate Change / Industry Challenge

~7% of global CO2
emissions
~ 1.25% of US CO2 
emissions

Calcination  
Process 40%

Fuel 
Combustion

CaCO3 ----> CaO + CO2

~4% of the 
global 

industrial 
energy use

60%
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www.greenercement.org

The Five ‘C’s of the Value Chain

Clinker
AFR/Green Energy and Precalcined materials

Cement
Reduced clinker factor- PLC

Concrete
Increased SCM use
Decreased CM content

Construction
Less Concrete
Less Overdesign

Re-Carbonation
IVL, EPA broadly 23%
CCUS- Leaving approximately 45%

Roadmap - Clinker

205020402030201919901972

CO2 MT/MT Clinker Produced

0.1700.2170.2730.3200.4390.525Combustion Emissions

0.5000.5090.5180.5280.5280.528
Process Emissions 

(Calcination)

0.6700.7260.7910.8480.9671.053Total Emissions / MT Clinker

Bowmanville

Phase 1 – Wood Burning Phase  2018
‒ Permanent full-time permit to burn wood waste at a maximum 

rate of 96 tpd

Phase 2 – Plastic Burning Phase  2021 
‒ Permit for burning 400 tonnes per day of biomass and plastics -

March 2021
Next Steps   

‒ Increase use of ALCF 
‒ Installation of new storage and feeding system
‒ Hydrogen Fuel potential

Charlevoix
Permanent full-time permit in place to burn plastics, 
cellulose fibers, asphalt flakes and biomass

Obtained new permit on March 5, 2021 for:
 Installation of new feeding system
New shredder
New Storage area
 Include biomass, wood chips, paper, cardboard, non-tire 

derived rubber as Alternative Fuels

Installation of new feeding system and storage area

Next Steps
CCUS?

Great Lakes Tissue
● Milk Cartons to Toilet Paper
● >130,000 Tons of Polyfill

www.greenercement.org

Roadmap - Cement

2050204020302019Clinker Factor in Cement
20%15%10%4%Future non-gypsum addition (limestone & IPAs)
0.750.800.850.91Future clinker to cement ratio

0.4610.5590.6660.772CO2 Cement & Clinker / Tonne Cement
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Roadmap – Concrete

2050204020302019Concrete Reductions 
485513530570Total Cementitious
15%10%7%% Cementitious Reduction
30%27%24%20%SCM % Replacement
89123164229Kg CO2 / CY of Concrete (Future EPD)

www.greenercement.org

Roadmap – Construction

2050204020302019Construction

3%3%4%5%Future % waste concrete

30%20%10%Optimization in design, construction, & use phases

4978113229kg CO2 /CY Concrete in Place

Roadmap – Carbonation

Reduction of 20 percent of calcination emissions (use phase) (metric ton)
Reduction of 2 percent of calcination emissions (end-of-life phase)

Reduction of 1 percent of calcination emissions (demolished concrete reused as aggregate)

Roadmap – Carbon Capture Use Storage (CCUS)

45,434,55653,742,55762,668,58680,236,558Amount for CCUS (MT)

34,802,00226,494,00117,567,972Total MT CO2 reduced through the value chain

43%33%22%% CCUS

2050 Roadmap and the 5 C’s

● Clinker
▪ AFR/Green Energy and Precalcined materials

● Cement
▪ Reduced clinker factor- PLC

● Concrete
▪ Increased SCM use
▪ Decreased CM content

● Construction
▪ Less Concrete
▪ Less Overdesign

● Re-Carbonation
▪ IVL, EPA broadly 23%

● CCUS- Leaving approximately 45%

US: Future Sequestration/Pipeline Development

Princeton’s Net-Zero America Study 
Annex I: CO2 Transport and Storage Infrastructure transition analysis

Innovation:

Actions to a Net Zero Future
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● Type I Portland Cement (ASTM C 150)

● Type IL Portland Limestone Cement (ASTM C 595)

What is Portland Limestone Cement.

95% 5%
Ground Clinker         limestone

85% 15%
Ground Clinker         limestone 

What is Portland Limestone Cement.

CSA 
A3000

ASTM
C595

ASTM
C150

Cement Type

GUL, 
GULb

ILIGeneral Use

MSLIL(MS)II, II(MS)Moderate Sulfate Resistance
-IL(MH)II(MH)Moderate Heat of Hydration

HSLIL(HS)VHigh Sulfate Resistance
-IL(LH)IVLow Heat of Hydration

HEL, 
HELb

IL(HE)IIIHigh-Early Strength

What is Portland Limestone Cement. What is Portland Limestone Cement.

DOT Acceptance How Limestone Works in Cement 

● Particle Packing 

▪ Improved Particle Size Distribution 

● Nucleation

▪ Surface for precipitation 
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Particle Size Distribution Improvements Particle Size Distribution 

Three Point Curve with PLC & Type I

PLC / Slag

oz/cwtW/CWaterYieldUnit WeightAir %Slump

0.70.6326726.6143.86.45.254.5 Sack 

10.5528726.5144.65.95.755.5 Sack

1.250.4930027142.66.25.756.5 Sack

Type I / Slag

oz/cwtW/CWaterYieldUnit WeightAir %Slump

0.70.6226226.71436.85.254.5 Sack 

10.5528227141.77.255.5 Sack

1.40.4829627.1141.9756.5 Sack

Type I

oz/cwtW/CWaterYieldUnit WeightAir %Slump

0.560.5924926.5143.975.254.5 Sack 

0.680.525626.6143.47.355.5 Sack

0.80.4527326.9143.17.24.756.5 Sack

PLC & 40% Slag Cement
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6 ½ Sack Comparisons 
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T I / Slag PLC/Slag Type I
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Sulphate Resistance   

Sulphate Resistance (Type II)  
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Rapid Chloride Permeability Testing   
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Life Cycle Assessment  of 6 ½ Sack Mixes 

Type ITI SlagPLC SlagMix ID
318.81218.82202.49Climate Change (kg CO2-eq)

7.99E-066.97E-066.57E-06Ozone depletion (kg CFC-11-eq )
1.020.960.91Acidification (kg SO2-eq )
0.380.280.26Eutrophication (kg N-eq )

21.0518.2017.34Photochemical Ozone Creation/Smog (kg O3-eq )
2,041.701,669.881,577.51Total primary energy consumption (MJ )
2,002.181,636.021,545.61Depletion of non-renewable energy resources  (MJ )

39.5233.8631.90Use of renewable primary energy (MJ )
1,789.691,623.381,601.48Depletion of non-renewable material resources (kg )

2.341.771.66Use of renewable material resources (kg )
0.120.130.14Concrete batching water consumption (m3)
0.130.130.13Concrete washing water consumption (m3)
0.250.260.27Total water consumption (m3)
0.330.320.32Concrete hazardous waste (kg)
4.533.573.43Concrete non-hazardous waste (kg)

PLC/Slag mix has 
37% less CO2 than 
Type I and about 
7% less than Type 
I/Slag mix.

Life Cycle Assessment  of PLC & Slag Cement 

6.5 Sack5.5 Sack4.5 SackMix ID
202.49175.82148.68Climate Change (kg CO2-eq)

6.57E-065.69E-064.80E-06Ozone depletion (kg CFC-11-eq )
0.910.820.72Acidification (kg SO2-eq )
0.260.230.19Eutrophication (kg N-eq )

17.3415.6713.97Photochemical Ozone Creation/Smog (kg O3-eq )
1,577.511,401.141,222.05Total primary energy consumption (MJ )
1,545.611,373.411,198.56Depletion of non-renewable energy resources  (MJ )

31.9027.7223.49Use of renewable primary energy (MJ )
1,601.481,613.731,625.34Depletion of non-renewable material resources (kg )

1.661.441.22Use of renewable material resources (kg )
0.140.130.12Concrete batching water consumption (m3)
0.130.130.13Concrete washing water consumption (m3)
0.270.260.25Total water consumption (m3)
0.320.320.32Concrete hazardous waste (kg)
3.433.223.00Concrete non-hazardous waste (kg)

4.5 sack mix has 
27% less CO2 than 
6.5 sack mix.

Strength Concerns

Type I - 2019 v 2018  
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“They Don’t Make Cement Like They Used Too!” 

28 
Day 
psi

7 
Day 
psi

3 
Day 
psi

1 
Day 
psi

Vicat
Final 
min

Vicat
Initial

min

Blaine 
sq 

cm/g

Year

50603250215096039521435001953

624047903920247022710942401999
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