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 Concrete EPD
development was In
response to building
market factors.
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* Need for concrete
producers to be able to
respond to specifiers
wanting to.make more
iInformed and responsible
decisions.
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LEED v4

MATERIALS & RESOURCES POSSIBLE 13
MRpl Storage and collection of recyclables REQ
MRp2 Construction and demolition waste management planning REQ

Building product disclosure and optimization —
environmental product declarations

Building product disclosure and optimization — sourcing of
raw materials

Building product disclosure and optimization — material
ingredients

Construction and demolition waste management 2




Green Building Growth

U.S. NON-residential
Green Building Market
2005-2016 ($Billions)

U.S. Residential
Green Building Market

2005-2016 ($Billions)
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®m Green mConventional
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Source: McGraw Hill

[BUILO = STRENGTH



r—)

SONCRETE INDUSTRY, -




Concrete Industry EPD Development

4 Y
e (Cal it
R o E)EPD Program
vl Nov 2012 R ‘ NRMCA b . fiag%rpames
- v1.1 Dec 2013 | | CERTIFIED | . 2100+ products
o o ~  More coming

I » Oct 2014
4 v ) * 90 companies
N 7 AN « 2700 plants
sl architecture * 95% production
9 :
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2012 2013 2014 2015
Concrete  NRMCA  SlagPCR  LW!'Agg
PCR EPD PCR

Prog Op
Cement PCR
Slag IW-
EPD

Concrete IW-
EPD vl

2016

CAC? IW-EPD

Cement IW-
EPD

Concrete IW-
EPD v2

2017

Concrete
PCR
Renew

ILW-Light Weight
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2CAC-Cement Association of Canada
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Industry Wide EPD

Provides average industry
wide environmental impacts

Environmenta ((ZZ ( - ic{entifitehd var(iious cgmpressi?n
Product . strengths and mix designs o
Decatis NRMNQA various SCMs % and LW

CONGIETE ASSOCIATION aggregate
NRMCA MEMBER INDUSTRY-WIDE EPD FOR s i i
READY-MIXED CONCRETE ngrrg';(e?ﬁg 'ggg&? g}

production
* 90 producers / 2,700 plants

« Contribution by smaller
companies with I|m|ted
resources

* Version 1 Published in 2014
and Version 2 upcoming in
2017
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IW-EPD: 72 Mixture Designs

Normal Weight Agq.

e 2500 psi
« 3000 psi
e 4000 psi
« 5000 psi
e 6000 psi
e 8000 psi

Light-Weight Agg.
« 3000 psi
e 4000 psi
e 5000 psi
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SCMs

<20% Fly Ash and/or Slag
20-29% Fly Ash

30-39% Fly Ash

40-49% Fly Ash

30-39% Slag

40-49% Slag

50% Slag

= 20% Fly Ash and = 30% Slag

Admixtures

<5000 psi w/ A-E admix
>5000 psi w/o A-E, wW/HRWR admix
All mixes with WR & Accel admix

LW w/ A-E admix BUILD == STRENGTH!




Industry-Wide EPD

Table 8a. Summary Results (A1-A3): 3001-4000 psi (20.69-27.58 MPa) RMC product, per cubic yard

Indicator/LC| Metric§ GWP ~ ODP AP PEC NRE RE NRM RM (BW CWW TW CHW CNHW
Unit (equivalent) Bkg(02 kgCFC-11 kgS02 M M M kg kg m3 m3 m3 kg kg
Minimum 1926 550E-6 075 0. JTQ 1466 1437 27 1538 154 010 009 022 032 330

Maximum 3187 8.00E-6 1.00 0. S4N 2020 1981 39 1779 233 010 009 022 036 455
4000-00-FA/SL 3187 800E-6 1.00 O S48 2020 1981 39 1779 233 010 009 022 033 455
4000-20-FA 2724 680E-6 088 0. 280 1762 1728 34 1668 199 010 009 022 033 476
4000-30-FA 2474 620-6 082 0. 06§ 1622 1591 31 1608 1.81 010 0.09 022 033 3%
4000-40-FA 211 5506 075 0, JTH 1476 1448 27 1545 161 010 009 022 032 372
4000-30-SL 230 72086 095 0. 350 1738 1703 35 1655 190 010 009 022 035 380
4000-40-SL 2178 7006 093 0. 630 1645 1611 34 1614 176 010 009 022 036 355
4000-50-SL 1926 6706 092 0. 08 1551 1519 32 1572 162 010 009 022 036 330
4000-50-FA/SL 1928  6.00E-6 083 0. 98 M 1466 1437 29 1538 154 010 009 022 035 336

1 | BUILD=z= STRENGTH




 Became an EPD program operator in 2013
— execute verification of EPDs

— encourage members to engage disclosure

« Built a network of LCA/EPD partners to expedite
the development of LCA reports and verification
of EPDs

« Costs* range from $1,250 to $5,000 depending
on verification services provided and NRMCA
membership status

*Fee covers an EPD for up to 3 plants
with up to 30 mix designs per plant.
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__L_____ - < pitiated by the

Producer

13 ready-mix
concrete EPDs
— NRMCA program
— Other program

2 BUILD 22 STRENGTH




Tracking EPDS (cumulative)

M 70% verified
B through NRMCA
EPD program

2013 2014 | 2015 A 2016



Tracking EPD Mix/Product [cumulative)

: *98% verified
Mixes through
2500 _ ‘ NRMCA EPD
: + 300 program
2000 : ; 2048, 2138 Expect >3,500
1863 | Verified EPDs
by 2020
1500 = jaa ' ’
1000 : e
- 500
O i

2013 2014 2015 2016
17 | BUILDE= STRENGTH




Industry Baselines/Averages

North

Pacific Central Gr,;m,‘::tes Eastern - AV e r ag e

g @7 Impacts

2500 psi

% @ ' 13000 psi

o o i Sounemmen | 4000 psi
ountal Central
Masses of Materials, per Cubic Yard of Concrete 5 O O O S i

45000 p
o ' 6000 psi

8000 psi

3,000.0

2,5000

2,000.0

1,5000

1,0000

Ibs/yd3

500.0

00

NRMOA Eastern Gn':;_i':s North Central N:::":"Et S;:ﬁz‘ﬂ M:::tk;ni South Central ;‘;“:‘n
' Bawch Water 2120 2302 1302 1530 1507 532 022 1715 232
n5CM 107.1 137 %55 w3 %5 87 E 216 1433
§ Other Aggregate =0 1105 64 1.1 03 123 33 35 113
& Fine Aggregate 14238 13622 18228 1,267.2 14521 12956 124108 1447.0 13331 2 e
 Cosrse Aggregate| 16404 16535 17324 16285 16305 15147 16936 16741 16331 BUILD WITH STRENGTH
18 u Cement 2554 2625 2613 776 527.0 4795 2531 812 817
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Tools for Developing LGA Reports &

— A web-based tool for Sustainable Materials
instant, custom _ institute
environmental footprint

» Climate Earth . . .

~ Links production climare earfh
software with ‘
environmental impact |

« WBCSD CSI*tool 7 :

~ — online calculation tool QUO htIS
« PCA/ Quantis
*World Business Council for Sustainable Development’s BU“_D wix STRENGTH

Draft EPDS for Verification
data
data
Cement Sustainability Initiative SIRENGIH
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_ Mercedes-Benz
STADIUM

“...will target Platinum ... is
pursuing the EPD credit”

“...provide EPDs for
concrete mix designs,
Including pre-cast and cast-
In-place concrete, and all
steel.”

N CALIFORNIA
.‘:High-Speed Rail Authority

Proposed Spec: 90% by volume of the cast-In-place
concrete submit EPDs...demonstrate lower GWP (CO.e) as
compared to NRMCA Benchmarks for Northwest Region.



EPDS ior Transnnrtatmn
- Projects

o it | The Next Challenge : o
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Pavement EPD/LCA: Implementation Strategies

1)
2)
3)
4)
o)
6)

7)

23

Incorporate into matls/const specifications.
Incorporate into design optimization.

Utilize in pavement type selection process.
Use as part of asset management decisions.
Make integral to green rating system(s).
Assess effectiveness of recycling program.

Report adherence to legislative mandate.
1BUILDEz= STRENGTH!




Green Rating Systems: Roads and Highways

‘gEEHTHdS' | STARS

SustalnableTransportatlon '
Anal ysis & Rating System

GreenlLITES

&/

Evergreen

THE ENVISION™ RATING SYSTEM

150K

INVEST

ECONOMIC = SOCIAL = ERVIRDNMENTAL

7
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