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Contempra™ /PLC

» Background on cement making

» What is Contempr ':;hy use it?
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Contempra™ /PLC

» Background on ‘ement making

> What is Contempr & why use it?
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Cement Manufacturing

Lehigh Hanson

AEIDELBERGCEMENT Group

J

’11

Quarrying Raw Materials Preparation  Clinker Production Cement Grinding and Distribution

Limestone and small amounts The extracted materials are The materials are heated The clinker is stored and then finely ground.

of sand and clay are extracted, analyzed, blended with in a kiln reaching a Gypsum is added to control sefting time,

usually from a quarry additional mineral components temperature of |,470°C. along with supplementary cementing materials,

located near the cement depending on the type of The heat transforms the such as fly ash or slag, to obtain a fine powder

manufacturing plant. limestone available, and finely materials into 2 molten called cement, with the desired properties
ground for further processing. product called clinker, of strength and chemical resistance.

which is then rapidly cooled.

e Up to 15% unprocessed limestone finely inter-ground with
clinker to produce Contempra™ / Portland Limestone Cement.

Cement engineered for a better tomorrow
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Cement Manufacturing Process

» Thermal and chemiegal reactions

> Energy |ntenS|
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Cement and Concrete in BC

» Cement Manufacturing Plants
= Lafarge in Richmond and Lehigh Hanson in Delta

= Concrete Operations
= 135 ready-mixed concrete batch facilities
= 17 precast concrete producers

= Jobs and Investment
= More than 2000 direct and indirect BC jobs
= Over $3 billion of investment in the economy
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Contempra™ /PLC

» Background on cememt making

>What IS s & why use |t’7
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Contempra™ / Portland Limestone Cement / PLC ?

= Contempra™
= Portland-Limestone Cement or PLC

= CSA Cement Types
» GU — General Use Cement

» GUL — Portland-Limestone Cement

= FcoCem
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A new Category of cement is entering the Canadian market.
stone cement (PLC), used successfully in Europe
for over 25 years, will be available in Canada in 2010,

regular portland cement
The CSA A3001-08 Standard lists the four types of prc as follows,
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Cement Porﬂaﬂd-lhnumn.
- o &ﬁ: Cement
A new Category of cement s

What Is Portland-Limesto
While regular porttand cement
ufactured by intergrinding pory]
15% limestone. The dlinker ysad
0 manufacture reqular portlan

total organic carbon content
Canada is well below the maxi

The CsA A3001-08 Standard §
41 Types

The NG ety oy ot
1l bo as folows

“The vy T bndoater st o
Vil sutie T" indiotes ot o
Hoetiong

The EcoCem
Mmr.’nﬁ 311(’("’1‘\.

Lehiah r
W5ee Anres C v reormanon oo Lehigh ¢

5 46 Advantage

Mitment 4 S

ent's Com, Stainah; ity

e Groon Bui) ng and LEgpe
1) 10 Gl v ingg e SIS busing B8 Coyr B
mdﬁhmdh HOZtvely canty bute , Vil 2
Nmig'alheh(wwmbu ANE W e ervire ma
mmwm«ww #d Oenerans pe 3
Y cerny 1

e safe oFergyefician

e anag

EInnmena

NPBCT thy

Lowering Emni
Cli nae

ChNge sng

clean 5

Pay I;\rmancu

W perteeman, o koy

Cement
Assodation
- of Canada



Cement
- S G Portandlimestone

A new Category of cement s
nd-limestone
for over 25 years, will be avail

What Is Portland-Limesto
While regular Porttand cement C E
ufactured by intergrinding pory] M
15% limestone. The dlinker yseg

0 manufactyre reqular portlan,

dent on the high Quality of the
Stone used in PLC i tested for 4
total organic carbon content E C !

Canada is well below the maxi ™

dards PLCpcdovman(e specifi CO em PLC ’S here,
cement in that PLC muss meet

regular portland cement

The CsA A3001-08 Standard fi
41 Types

The NG ety oy ot
WAl bo as folows

PLC

Worthani Bt by
LWt e went type
el Gy
s Mk
W M

= L3
- Ik
" i

“The et 4

rdates i ok
Vil sutie T" indhote; ot o
$oetiong e Cermeny 1y

The EcoCem
vy Totde hl(’(ﬂ(!‘\

SSee s ¢ A rrmonon o Lehigh Cement % Com
of h £

PLC Adva Ntage

Mitment 4 Sustaing

ihility

OINY Sustsingide

m-‘aﬁhmd&:
Mmigfal}xh(wrk’mbu ANE 0 the erpire ma
e 100 Miviicscugn, O Law s 41 Oencrans peog e

Y ceener

Groon Buift=

r',’r-:,,'w.., |

Camen y

b0 0 fre [y

% safe, oreeg

Sveficmn L nan
LOMENting s
» L Nizwia
dey
it L oy " cur
Swinonmenta NPACT tha 0 f LoaCenrw
2 ialibbo i | |
Lowering Emissione

Mautatiray ¢
Clirvarna ¢ WNYe sng

Usson et o,
"‘t:l';wm;:nr»:
The pettoes )

Eortlang oM |




What is Contempra™ ?

= Contempra is made by inter-grinding regular clinker with up to
15% limestone, while regular cement contains 5% limestone

= Contemprais afiner ground product than regular cement

Regular Portland Cement Contempra / Portland Limestone Cement
. . . . . . . . . . . . . . . . . . . ...............................................................
0000000000000 00OCOCGCOCGCS 00000000000000000000000000000000
0000000000000000000
. . . . . . . . . . . . . ‘ . . . . . ...............................................................
® = ground clinker, precursor to cement * = finely ground clinker
® = [imestone (5%) * = finely ground limestone (15%)
“ Cement
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CSA 3000-

08

Defines Portland-limestone cement as a product

obtained by:

= Inter-grindi

Ing portland cement clinker and limestone,

to which the various forms of calcium sulphate,

water, anc

processing additions may be added at the

option of t

Notes:

ne manufacturer.

(1) Limestone is designated with the suffix L. Its proportion is indicated in Clause 4.3.1.

(2) Portland-limestone cement may be produced by inter-grinding or blending, or a combination of both. The
attainment of a homogeneous blend, in the dry state, of any two or more fine materials is important.
Appropriate equipment and controls should be provided by the manufacturer.
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» Background on cememt maklng
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Environmentat Product Declaration (EPD) Revized Version 1.1
GENERAL USE (GU) AND
POR’TLAND—LIMESTONE (GUL) CEMENTS

Cement Association of Canada

with CAN/CsAds0 14025 and has been verifieq by
Frangois Charron Doucet, Groupe AGECO,

E:mruu‘n:—rl!a

The EPD includes fife Cycle assessment (LCA) results Product

for the produycs stage or cradle-to-gate manufacture , Declaration
of GU ang GUL cements Qs produced in Canada by
CAC members in 20).4, 1+ i intended for business-to- 2o G"O'A"?c";?ssj‘;'fo
a » < sased on 3 JeO
business Communication, and Other Requirements
For more informafion about Cement Associafion of ;z;'an-'gmh;;.u.'ép{ :
e Cement

Canada, please goto WwWw.cement.ca.

U5357-943|
March 2016202y / ~ab  of Canada




Industry Average GU and GUL Cements
Cement Association of Canada

Environmental Product Declaration (EPD) # 5357-9431

Table 3: LCA Results -Type GU one metric ton - abseolute basis

Al Raw A2 A3
Category Indicator Unit Total Material Transport | Manufacturing
Supply

TRACI v.2.1 Category Indicators

Global warming potential, GWP kg Cffzeq. 2405 17. 2.0 ?13.6
Acidification potential, AP kg 3Ny =a. a7 0.1 0.1 3.5
Eufrophication potential, EP kg Neg. e [0 0.004 03
Smog creation potential, FOCF kg O1eq. &2.% 2.6 22 58.1
Ozone depletion potential, ODP kg CFC-11 eq.| 7.8E-D& 1.7E-06& -BE-08 7.8E-08
Total primary energy consumption

Mon-renewalle fossil, PENR-fossi MJ [HHY] 5594 258 1224 52138
Nen-renewalble nuclear, PENR-nuclear MJ [HHY] 584 et} 1.5 5447
Renewakle [zolar, wind, hydroslectric, )
and geothermal), PER-HWSG MJ (HHY) 247 33 0.2 2185
Renewable [bicmass), PER-biomass MJ [HHY] 481 453 0.03 279
Material resources consumpfion

Mon-renewalkle materal rescurces, HEME] kg 1470 148%7.0 0.0008 [1X-1
Renswakle material resources, RME kg 25 242 0.0013 1.3
MNet fresh water, NFW 1793 114 1 1674
[Waste generated

Hozardous waste generated, HW 3+ ] 0.0% 0.004 L] 0.0%
MNon-hazardous waste generated, NHW kg 0.77 0.0 ] 0.746

CSA
Group

P
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Industry Average GU and GUL Cements Environmental Product Declaration (EPD) # 5357-9431

Cement Association of Canada

Table 4: LCA Results = Type GUL one metric ton - abseolute basis

Al Raw A2 A3
Category Indicator Unit Total Material Transport |Manufacturing
Supply

TRACI v.2.1 Category Indicators

Glokal warming potential, GWP kg zeq. 855.4 17.4 a3 8299
Acidification potential, AP kg 30\3.4 j 0.1 32
Eutrephication potential, EP kg M eaq. 0.38 0.05 0.004 0.3
3mog creation potential, POCP kg Oieq. 57.4 25 Z1 528
Ozone depletion potenfial, ODP kg CFC-11 eq.| 7.0E06 FE-06 SE-0B8 7_2E-D6
Total primary energy consumption

MNon-renewable fossil, PEMR-fossil M [(HHV) 5111 251 127 4747 3
Non-renswable nuclear, PENR-nuclear M [(HHV) 555 a7 1.5 516.1
Renswakle [solar, wind, hydroslectric,

and geothermal), PER-HWSG MJ (HHV] 37 32 02 204.7
Renswakle [biomass), PER-biomass M [(HHV) 480 453 003 26.4
|Material resources consumpfion

Mon-renewable material rescurces, MRME] kg T444 14432 0.0008 0.4
Renswable matenal resources, RMR kg 252 2492 0.0013 1.0
MNet fresh water, NFW 1672 112 1 155%
[Waste generated

Hozardous waste generated, HW [+ ] 0.0% 0.003 i) 0.0%
Mon-hazardous waste gensrated, NHW kg 057 0.01 o 0.96

C5A

Grou
p Page 13 of 17
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Industry Average GU and GUL Cements
Cement Association of Canada

Environmental Product Declaration (EPD) # 5357-9431

Table 3: LCA Results =-Type GU one metric ton - absolute basis

Al Raw A2 A3
Category Indicator Wit Total Material .
Transpaork | Manufacturing
Supply
TRACI v.2.1 Category Indicators
Global warming potential, GWP kg COzeq 405 17.% 2.0 213.4
Acidification potential, AP kg 302 2q. 014 0.1 3.5
Eut
- Industry Average GU and GUL Cements Environmental Product Declaration (EPD) # 5357-9431
Cement Association of Canada
Cizy
Totd Table 4: LCA Resultz = Type GUL one metric ton - absolute basis
Mo Al Raw A2 A3
o Category Indicator Uit Tatal f:;ﬂpe;::l il B ———
REe [TRACI v.2.1 Category Indicators /\
23 Global warming potential, GWP kg COzeqf | 855.4 )1 7.4 8.3 8279
Fe
Acidification potential, AP kg 5307 =q. 0.1 0.1 3.2
Mo
Eutrophication potential, EP kg M eaq. 0.38 0.05 0004 0.3
Mo
imog creation potential, POCP kg O3 eq. E7.4 2 21 528
Re Cirone denletion potential ODP km CFC-11 aa. | F.0E-D& 1.7E-0& LE-0A T TE-0i&

3
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Environmental
Product
Declaration

0. PAE PR

CRMCA Member Industry-Wide EPD for Canadian

READY-MIXED CONCRETE

Concrete EPDs

» Valid from January 6, 2017 to
January 6, 2022

| > Participation of all Provincial

associations, including BCRMCA

> 125 concrete mix designs!

7 > Both GU and GUL

= Cement
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Table 8. Summary Results (A1-A3): 31-35 MPa ready mixed concrete product, per cubic meter

Indicator/LC] Metsic | WP oDp a2 | er |eoce | pec MRE RE NEM AM cBw | cww ™ CHW | CHHW
Unit {equivalent] cgz kg CFC-11 5:;52 "rf ;'; Ml Bl Ml - kg m3 m3 m3 kg kg
Mlinamum 26028 | 360606 | 123 | 043 | 2207 | 255611 | 233842 | 20228 | 2zasaz | eer 016 01a D5 0.5 Eoa
TE—— 29970 | 640E06 | 105 | 020 | 3525 | 374560 | 321216 | 33373 | 257675 | ez | o016 PR 130 0.90 512
#39-35 GU with zir 0-128% FASC 19978 | 537606 | 105 | 020 | 3525 | 372569 | 321216 | 33395 | 250002 | 1082 | 0.us 012 130 087 512
£40-35 GU withaut air 0-18% FA/SC agss1 | a7se06 | 169 | 017 | 3085 | 327016 | 200313 | 2s50m | 257675 | oas 016 b.1a 120 0.87 205
#41-35 Industry Average Benchmark 21705 | sazeos | 185 |ods | 3337 | 353746 | 322988 | sor7r | 223mz0 | ass 016 o.1a 124 0.88 5.08
42-35 GU with sir 15-20% FA a0368 | amseos | 176 | 0as | 3211 | 30638 | 310847 | 20781 | 220527 | esr 016 014 131 087 507
43-35 GUL with zir 15-20% FA 36281 | asoeos | 157 | 017 | 2756 | 322064 | 203665 | 20300 | 238881 | ass 016 014 117 087 5.07
#4435 GU without air 15-29% FA 34787 | 23se06 | 152 |04 | 2820 | 299385 | 273508 | 25570 | 22m000 | a1s 016 o.1a 112 0.85 501
4535 GUL without ir 15-28% FA 31352 | a10e06 | 237 |o0de | 2438 | 28e530 | 2se35a | 25175 | 2emsra | e 016 014 108 0.86 501
£46-35 GU with sir 30-20% FA 353.24 | 23se06 | 136 |0is | 2871 | 303024 | 27e0its | 2seos | 2z030e | mae 016 b.1a 112 0.5 s.02
#47-35 GUL with sir 30-20% FA 31z | 210e0s | 140 |oas | zam | 235702 | 283308 | 2526 | 227ees | a3s 016 014 108 0.85 5.02
#4535 GU without 3ir 30-90% FA 305.00 | so0eos | 237 |o0ae | 2535 | 268542 | 246225 | 22316 | 230623 | 70e 016 b.1a 104 0.6 507
£48-35 GUL without sir 30-20% FA 27655 | 36oeos | 123 |0is | 2207 | 2sse11 | 233m42 | 21000 | 2zezer | oo 016 b.1a 101 0.86 587
#50-35 GU with sir 25-34% 5C 36206 | 611c06 | 176 | 01z | 3087 | 322829 | 29237 | 2esom | 2307m0 | ses 016 o.1a 112 .50 302
#51-35 GUL with zir 25-34% SC 32036 | seseos | 250 | 017 | 2701 | 300043 | 283543 | 26000 | 230253 | asa 016 014 108 0.90 5.0z
#52-35 GU without air 25-34% 5C 31450 | s3seos | 253 | 046 | 2716 | 285204 | 263375 | 22820 | 202543 | 720 016 b.1a 104 .59 507
#53-35 GUL without i 25-34% 50 2521 | saseos | 138 |oas | z30e | 273se7 | 2s1102 | zrase | ze13ze | 73S 016 014 101 .58 587
54-35 GU with sir 35-50% 5C 32077 | 6aoeos | 168 | 0as | 2001 | 305066 | 281300 | 23762 | 225530 | 7sa 016 b.1a 104 0.90 B8
#5535 GUL with sir 35-50% 5C 20071 | 61ze0s | 158 | 017 | 2577 | 292002 | 2seesz | z3s00 | 2zasas | 7se 016 b.1a 101 0.50 508
#56-35 GU without air 35-50% 5C 20578 | se2e0s | 147 |o0as | 2560 | 269519 | 22908 | 2052 | 2zssen | ser 016 o.1a 0.58 .58 E5a
#57-35 GUL without air 35-50% 5C 26048 | sase06 | 235 |0as | 2288 | 258584 | 238361 | 20224 | 235237 | 6as 016 014 095 0.59 Bsa
Certified

pagel9

Environmental
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Table 8. Summary Results (A1-A3): 31-35 MPa re

Table 8. Summary Results (A

Indicatar/LL] Mesr
Unit leguivale

Minimum

Maximumi

A39-35 GU with zir O-14% FA/5C
f40-35 GU without air 0-14% FA/SC
F41-35 Industry Average Benchmark
A42-35 GU with air 15-25% FA
A43-35 GUL with zir 15-20% FA
fd4-35 GU without air 15-29% FA
A45-35 GUL without air 13-29% FA
f46-35 GU with air 30-20% FA
#47-35 GUL with air 30-40°% FA

A45-35 GU without air 30-40% F4

F49-35 GUL without air 30-30% FA
#50-35 GU with air 25-34% 5C
A51-35 GUL with air 25-34% SC
F52-35 GU without air 25-349% 5C
#53-35 GUL without air 25-34% 5C
#54-35 GU with zir 35-50% 5C
F55-35 GUL with air 35-50% 5C
#56-35 GU withouwt air 35-50% 5C

#537-35 GUL without air 35-50% 5C

pagel9

Indicator/LCl Metric

Unit (equivalent)

ODP

kg CFC-11

Minimum

3.69E-06

Maximum

6.40E-06

#39-35 GU with air 0-14% FA/SC
#40-35 GU without air 0-14% FA/SC
#41-35 Industry Average Benchmark
#42-35 GU with air 15-29% FA
#43-35 GUL with air 15-29% FA
#44-35 GU without air 15-29% FA
#45-35 GUL without air 15-29% FA
#46-35 GU with air 30-40% FA
#47-35 GUL with air 30-40% FA
#48-35 GU without air 30-40% FA
#49-35 GUL without air 30-40% FA

5.37E-06
4.76E-06
5.42E-06
4.88E-06
4.59E-06
4.35E-06
4.10E-06
4.36E-06
4.10E-06
3.90E-06
3.69E-06




Calculation of CO, Reduction

= For example:
= GU =403.68 kg CO, / cubic meter of concrete
» GUL = 362.81kg CO, / cubic meter of concrete
= Reduction of 403.68 — 362.81 = 40.87 kg CO, per cubic meter

= Using 30,000 m3 of GUL / PLC / Contempra/ EcoCem concrete:

= 30,000 m3x 40.87 kg CO,/m3 = 1,226,100 kg = 1,226 tonnes CO,
= Equivalent to taking 260 cars* off the road for a year!

*US EPA: one car generates 4.7 metric tonnes of CO, per year

Cement
Assodation
-a of Canada



Why should we use Contempra™ /PLC?

» Can reduce GHG emissions by 1 million tonnes of
CO, (eq) per year across Canada

» Equivalent to taking 210,000 cars off the road or
the planting of 25 million trees a year

= Contempra reflects the industry’s continued
commitment to sustainable development and a
better environment

Assodation
-a of Canada



Contempra™ /PLC

» Background on cememt making

> What is Contempra & why use it?
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Extensive Research and Testing

£

Cemant Associntion of Canade
SymmrwiEtann CAansrierne oo Cmenn

1: Literature Review

2. Prototypes and Trials

Portland-Limestone
Cement: State-of-the-Art Report and
Gap Analysis for CSA A 3000

by R, . Hooton, M. Mokken, and M. 0. A, Thomas

3: Extensive Testing

N pdet sy Wl S N2
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1. Literature Review, May 2007

» Results reported in the literature appeared to be
affected by the quality and particle size distribution
of the limestone

= Variances also resulted depending on whether the
limestone was inter-ground, blended, or added at
the mixer

* Proper interpretation of the data was carried out to
fully investigate these effects

Cement
Assodation
-a of Canada



2. Prototypes and Trials

= Various Canadian cement companies produced
prototypes of Contempra cement at their plants

= Chemical and physical analyses were
performed with those products

= Concrete performance and durability tests were

carried out at universities and CAC member
companies

Assodation
-a of Canada



3. Extensive Testing

= Tests carried out with Canadian materials confirmed
findings of the literature review and European
experience

= After optimization, the prototype concrete
demonstrated equivalent strength to that achieved
with regular cement

= Field trials in the climates of Ontario, Quebec and
Nova Scotia over two winters established that
Contempra produces concrete with a durabllity
equivalent to that from regular cement

Cement
Assodation
-a of Canada



Adopted in Canadian Building Codes

= |ncluded in CSA A3001 and A23.1 standards under the
name Portland-limestone cement, and referenced in the
2010 National Building Code of Canada

= Approved for use in British Columbia, Manitoba,
Ontario, Quebec and Nova Scotia

= Not yet used in high sulphate exposure environments,
but additional testing has been carried out and changes
to CSA requirements are pending

Cement
Assodation
-a of Canada



Contempra™ /PLC

» Background on cememt making
» What Is Contempra .,,; Qy use Iit?
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Track Record in Europe

= Used in Europe for over 25 years in a variety
of applications and exposure conditions

= Known as Portland-Limestone Cement

= 20% limestone used in popular European
cement products

= Upto 35% limestone content is allowed

CONCRETE

even smarter than you think




Contempra™ /PLC

» Background on cememt maklng

» What is Contempra
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d, Burnaby
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% 2 towers he taller being 48-storeys high
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Vancouver House,, __,
Pacific and Howe
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PLC in Public Sector Infrastructure

Promoting use of Low Carbon
and Renewable Materials
In Infrastructure

“Approving use of Portland-limestone cement in
public sector infrastructure. This material reduces GHG
emissions associated with existing cement manufacturing
by approximately 10 per cent, while producing concrete
with similar strength and durablllty This cement has been
popular in Europe for over 25 years now, but is new to
Canada.”

BC Climate Leadership Plan
August 19, 2016

Assodation
- of Canada



In conclusion, Contempra/ PLC:

Has an extensive proven track record

Can reduce GHG emissions by up to 10% when compared
to regular cement

Produces concrete with a equivalent strength and durability
to that made with regular cement

Included in the CSA cement and concrete standards
Avallable from local cement / concrete producers in BC

BC Public Sector should adopt PLC as the preferred option
for concrete infrastructure

Assodation
- of Canada



Thank you!

Association
€\ ofCanada

Ken Carrusca, P.Eng.
Vice President, Environment & Marketing

Cement Association of Canada

KCarrusca@Cement.ca
(604) 839-6627
@KenCarrusca



