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CALIFORNIA’'S
CEMENT INDUSTRY

‘ VOTORANTIM CO2- The Elephant in the Room FAILING THE CLIMATE CHALLENGE

/% st marys cement

We can’t ignore...

CO2 footprint of cement production
US-~15%
Worldwide — 5% to 8%

Increased pressure to reduce our environmental

impact from many groups: designers, regulators,
even the public

Portland Limestone Cement
Guardian concrete week

Concrete is so essential to the way we live, that COllCl‘etE' the most

our industry must do its part to address climate

destructive material o
Earth
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A Global Commitment

W aa™ How Cement is Made
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Climate Change / Industry Challenge CO; emissions from clinker production as a function of kiln efficiency
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The Five ‘C’s of the Value Chain

The value chain

CLINKER CEMENT 7 Y CONCRETE CONSTRUCTION CARBONATION
Key chemically The binder ) Critically useful Service life/ Concrete is
reactive ingredient ¢ material o society Y use phase impacts aCOs sink

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%
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Roadmap - Clinker

Pushing the envelopeoncombastionefciency
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Making cement: Addressing the chemical factof fe
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1972 1990
CO2 MT/MT Clinker Produced

2019 2030 2040 2050

Combustion Emissions 0.525 0.439

0.320 0.273 0.217 0.170

Process Emissions

0.528 0.528

0.528 0.518 0.509 0.500

Total Emissions / MT Clinker 4 o553 0.967

0.848 0.791 0.726 0.670
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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
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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?
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Great Lakes Tissue
Milk Cartons to Toilet Paper
>130,000 Tons of Polyfill

CHEBOYGANNEWS.COM

Great Lakes Tissue invests in circular economy, Michigan
recycling
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Optimizing cement: Changing the composition

Ro a‘d MaRarrrement
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Clinker Factor in Cement___ 2019 2030 2040 2050
Future non-gypsum addition (limestone & IPAs) 4% 10% 15% 20%
Future clinker to cement ratio 0.91 0.85 0.80 0.75

CO2 Cement & Clinker / Tonne Cement 0.772
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HOWWEL GET THERE
Percent changes

Roadmap - Concrete

2030
Reduced mir. C0x
I Reduced transport.cos

I morovements inmx desian

Optimizing concrete: Pushing performance
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2050

zero waste, optimized mixtures engineered for peak performance

Concrete Reductions

Total Cementitious

% Cementitious Reduction

SCM % Replacement

Kg CO2 / CY of Concrete (Future EPD)

2019 2030 2040 2050

570 530 513 485
7% 10% 15%

20% 24% 27% 30%

229 164 123 89

Y VOTORANTIM Roadmap - Construction

cimentos
C i 2019 2030 2040 2050
Future % waste concrete 5% 4% 3% 3%
Optimization in design, construction, & use phases 10% 20% 30%
kg CO2 /CY Concrete in Place 229 113 78 49

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 calcinati issions ( lish:

reused as aggregate)

Roadmap - Carbon Capture Use Storage (CCUS)

Amount for CCUS (MT) 80,236,558 62,668,586 53,742,557 45,434,556
Total MT CO2 reduced through the value chain 17,567,972 26,494,001 34,802,002

|p|C)],? % CCUS 22% 33% 43%
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0 Road

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%
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US: Future ration/Pipeline D

€02 point source type

® O point sources

®  BECCS - power and fuels

® Cementw/ccs

) Natural gas power ccs oxyfuel

CO2 captured (MMTPA)

00006449

® 79144
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Trunk lines (capacity in MMTPA)
— <100

—— 100- 200

—>200

E +2050

Sargent® Lundy

A st marys cement

17

VOTORANTIM
cimentos

18

Al st marys cement

ons to a Net Zero Future

Cabon capureandulssion strsge

VOTORANTIM
cimentos




10/26/2023

What is Portland Limestone Cement. What is Portland Limestone Cement.
Type | Portland Cement (ASTM C 150) < T ASTM ASTM A
ement Type
95% 5%
Ground Clinker limestone €150 €595 A3000
0%:%%:%.%"* General Use | IL GUL,
e ° GULb
Type IL Portland Limestone Cement (ASTM C 595) Moderate Sulfate Resistance 11, I(MS) | IL(MS) | MSL
Moderate Heat of Hydrati 1I(MH IL(MH -
85% 15% - " ydration ( ) ( )
Ground Clinker limestone High Sulfate Resistance v IL(HS) | HSL
Low Heat of Hydration v IL(LH) -
High-Early Strength n IL(HE) | HEL,
HELb
. o s e —— bt g
19 20
What is Portland Limestone Cement. What is Portland Limestone Cement.
'l/ thrantim 4. StMarys Coment 'J/ Votorantim £, 5¢Marys Comane

Portland € t Type | .
i ‘.v =: syt Blended Hydraulic Cement |-

STANDARD REQUIKEMINTS

Fe—T— Pyt D

STANDLARD REQUIREMENTS
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DOT Acceptance How Limestone Works in Cement

State DOT f Portiand-L : .
T aties i sarch 2033 Particle Packing
Improved Particle Size Distribution

Nucleation

Surface for precipitation
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Particle Size Distribution Improvements
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Air-Stored

Water-Stored
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Particle Size Distribution
89 . u Clinker u Limestone filler
| | 81 80 . .
>56 32-56 16-32 816 4.8 <4
Particlo size (um)
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PLC/ Slag

Sump Air% Unit Weight Vield Water wie orfewt
45 Sack 525 64 1433 266 27 063 07
55 Sack 575 59 1446 265 27 0ss 1
65 Sack 575 62 1426 7 30 049 125

Type 1/ Siag

Slump Airs% Unit Weight Yield Water wie ozfcwt
45 Sack 525 68 143 267 %2 06 07
55 Sack s 72 1017 7 @ 055 1
65 Sack s 7 1419 271 26 048 14

Typel

Slump Air% Unit Weight Vield Water wie orfewt
45 Sack 525 7 1439 265 29 059 056
55 Sack s 73 134 %6 256 0s o068
65 Sack 475 72 1431 269 273 045 03
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PLC & 40% Slag Cement
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Type | & 40% Slag Cement
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6 2 Sack Comparisons

Bleed Rate

510 a0 .
A st marys coment o s A st marys cement s S
Time of Set Sulphate Resistance
* Table 6.1.4.1b- i to protect t damage by sulfate attack from external
835 831 829 sources of sulfate
2 s 1 ipt
Y ——————
i Conenttypes Clvciont
o | iy mass, [ ASTS At IS
e e exposure | mazim: CIS0/CI505 C5IC595M CHSTCNST™ | Atémonths | At1¥months | At 18 monihs
No wiem No type: e Notnype
s 5 resmicton restriction e type cspicsion, Tesmction B o B
TP (MS), IS (<70) (MS),
3 st 00 Type I | IT (PS<70) (MS). or IT MS 0.10% - -
(P2S) (MS).
220 1P (HS). 15 (<70) (HS).
02 0as' TypeV* | IT(P<S<70) (HS), o IT HS 005% o10% —_
12 (P25) E5)
Type V plus 1P (HS), IS (<70) (HS),
N 83 040" woc | IT(P<S<70) (HS), o IT Hs” — - 010%
” ag cement” LI
A st marys cement o Yemomame 4k st marys cement LV sty
Sulphate Resistance (Type Il) Sulphate Resistance (Type V)
ASTM C 1012 Sulphate Testing
ASTM 1012 Sulphate Testing
.
.
.
.
.
0000 oo lweek  2weeks  Iweeks 4 weeks 8 weeks ks 15weeks 4months Gmonths 9months 12 month:
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Rapid Chloride Permeability Testing

Life Cycle Assessment of 6 2 Sack Mixes PLC/Sing mix s

Type | and about
20249 21882 31881 T Tvee
6.57€-06 6.97€-06 7.99€-06 i
091 0.96 102

Eutrophication (kg N-eq 026 0.28 038

I Photochemical Ozone Creation/Smog (kg 03-eq 17.34 18.20 21.05

1,577.51 1,669.88 2,041.70
1,545.61 1,636.02 2,002.18
3190 33.86 39.52
1,601.48 162338 1,789.69
166 177 2.34
014 0.13 0.12
013 0.13 0.13
027 026 0.25
032 032 033
3.43 3.57 4.53

100 o0

100¢ . I 1003
o I I

s T1sise e

st marys cement
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Life Cycle Assessment of PLC & Slag Cement /£ st marys cement

e
TETN IR T |27 <O e

148.68 175.82 202.49 6:5 sack mix.
J S69E06  6.57E-06
] . 0s1
] . 026
! ! 17.34
Total primary energy consumption (MJ X R 1,577.51
! ! 1,545.61
! X 31.90
! 1,601.48

- % Strength Concerns
] . 0.14
] . 0.13
] . 027
] . 032

Concrete non-hazardous waste (kg I 343

A st marys cement
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Type |1 -2019 v 2018 Type | vs Type IL

8% difference in
Type | between
2018v 2019
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“They Don’t Make Cement Like They Used Too!”

Year | Blaine
Sq
cm/g

Vicat
Initial
min

Vicat

Final
min

1
Day
psi

3
Day
psi

7
Day
psi

28
Day
psi

1953|3500

214

395

960

2150

3250

5060

1999|4240

109

227

2470

3920

4790

6240
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