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Lite Cycle Assessment

An objective process that:

* Evaluates environmental impacts Life Cycle Stages
* Measures inputs (energy & Inputs Outputs
materials consumed) & outputs E\mgssig:zric
(wastes released)
. Raw Waterborne
+ Assesses the mpact of rras =
inputs/outputs on the a;)nd
. astes
environment Use / Reuse / Maintenance
Energy el Coproducts
e
Governed by international

standards (ISO 14040 series)

Source: Life cycle stages, inputs and outputs for life cycle assessment (adapted from USEPA).
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Environmental Product Declaration

Environmental

- o3 ST | Product
“Governed by () £ T | o

international standards Froqucticuesery Fute P
* 1SO 14025: EPDs ' »
gl e o B (g

+ IS0 21930 series: -
buildings S

- PR for Cancrele

NRMCA MEMBER INDUSTRY-AVERAGE EPD FOR
READY MIXED CONCRETE

‘Concrete EPDs governed e
by the Concrete Product =~
- Category Rule (PCR) -

o -

Declaration NRMCA
s o

ENVIRONMENTAL INPACTS T Nutrition Facts
Declared Product: =
: Mix 460N4200 « Morrisville Plant X Serving Size 1/2 cup dry (40 g) 2 Lol
- | 4500FAE Servings Per container: 13 %
=" Compressive strength: 4500 PS| at 28 days X
1 Amount Per Serving
. Declared Unit: 1 m®of concrete ® _ X
= 3 Calories 150 Calories from Fat 25
Global Warming Potential (xg COzeq) @ - 3 R
% Daily Value* .2
Gzone Depletion Potential (kg CFC-11-eq) 1.09E5 SERC
Acidification Potential (<g SOz-eq) 126 5 Total Fat3g 4%
i : Fat05¢g o
Eutrophication Potential («g h-eq) [T - Srans Fato g A
i «.  Photochemical Smog Creation Potential (kg Os-eq) 253 - - Cholesterol 0 mg o
) T2 5% Sodium 0 mg
T Consumpt
5 o Yo Primary By on 04} e Total Carbohydrate 27 g 9%
.. > 3 Nonrenewable (MJ) 21m0 - Dietary Fiber 4 g 15%
S Renewablo (M) 15 Sugars 19
Protein 5 g
Total Concrete Water Consumption () 28
Batching Water (m) ot By i Vitamin A 7
Vitamin C 0%
Washing Water (") L Ly - Calcium 0%
- Material Resource (g) 2319 1 3 1 tron 10%
~ “Parcant Dally Values are basad on a 2,000 calorie diet.
Renewable Material Resource Consumption (g) 290 - Your daily values may be higher or lowsr depending on
> | vourcalorie needs.
e o Hazardous Waste Production (kg) 0.0 s T
H = Calories: 2,000 2,500
Nonhazardous Wasts Production (g) L 2 Total Fat Lessthan 659 80g
. olester @ss than mg mg
Product hed C33), natusal 2 Sodium Lessthan 2400 mg 2.400 mg
aggpegate (ASTM C33), Portiand cement (ASTM C150), fy ash (ASTM e Total Carbohycrats %03 3159
C518), batch water (ASTM C1602), admixture (ASTM C494) rary Fiber ° ¢

¥

© National Ready Mixed Concrete Association



2022 Concrete Innovations

www.concreteinnovations.com

* Al: Raw Material Supply
3
A2: Transport
L

A3: Manufacturing

Cradle to Gate -3

. - . BN Benefits and Loads Beyond
Product Stage Construction Process Stage Use Stage End-of-Life Stage 89 the Building Life Cycle
- : S G . PREES .

A4: Transport C1: De-construction/ D1: Recycling

Demolition
L3 L O . : il s Sy
o Conetructlon & B2: Maintenance C2: Transport - D2: Reuse
Installation Process
e = AL 3 - LB E B

o B3: Repair C3: Waste Processing 3 D3: Energy Recovery

o P % 3 L < .
B4: Replacement - C4: Disposal . D4: Exported Energy
< &
S " =

B5: Refurbishment

. z Use 5 e H o ix |
g Cradle to Grave 2 e e e
> < : : ] Use 5 Gers et e
=\ 2 Seodeele = R RNy )
: - Y :

Cradle to Cradlle

. Source: 1SO 21930 and EN 15978

8 READY-MIXE
£ CONCRETE

- = Specific to ready-mix. prbd'uCer"&- facility =
B s Includes enwronmental |mpact data for 3

~ many mix deSIgns '

. Trad|t|0naJIy PDF documents
~«  Now, software tools store EPD data onlme
e >35,000 ready- mlxed concrete EPDs on the
market today ‘

i
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3 Material :
Supplier i

Ready-Mix

Producer

Energy, :
il Transport, etc.

;\ ReportJ + ]

LCA / EPD Praciitioner-

Aﬂ‘lena

Institute

cinaeeath)

LCA

.Program Operator

b ((C

"NRMCA'

Third-Party v
Verifier -

o

NRMCA |

CERTIFIED |-

EPD|

NNNNNNNNNNNNNN
rrrrr ASSOCIATION

.. NRMCA MEMBER INDUSTRY-AVERAGE EPD FOR

CONCRETE GWP (kg/yd?3)
Environmental
299 . Product
262 - Declaration
236

READY MIXED CONCRETE

& o < § g 3

> ) ,P'i’ ”&%Q ,&@ '1969
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Appendix D: NRMCA Member National and Regional LCA
Benchmark (Industry Average) Report ~ Version 3

bruary 20,2020

_ Roadmap to
g'II'!IIILEDNﬁ Carbon Neutrality

An a is

CERTIFIED

CARBON FOOTPRINT OF CONCRETE
350

GWP (kg/yd3)

*Projected
150

100
50
2040 2050 g v
&

> o R
G

2018 200, .| Architacurs 2010, A8 Righs esarved.
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%TITAN' Material Quantity x GWP = EC
=

AMERICA

500m3 x 311 kgCO2e/m?3 = 155,500 kgCO2e

ENVIRONMENTAL IMPACTS

Declared Product:

Mix BAGOSR20 - Gentreville RM Plant
Description: 3000 AP AE

Compressive sirength: 3000 PSl at 28 days

o GWP = Global Warming Potential
e EC= Embodied Carbon

e ’3: EC unit of measure = kgCO2e

e el EPD = Environmental Product Declaration
S IW = Industry Wide

Consumption of Freshwater (m?) 343

—e PS = Product Specific

aggregate (ASTM C33), Paortiand cement (ASTM C150), batch water
(ASTM G1602), admixture (ASTM G494), admixture (ASTM G260)

Additional detail and impacts are reported on page three of this EPD

t " ’ . Environmental
TN e = Environmental CE.'!.’.';.RAJ: |
Product ]
Product g s cocnerecoumn Declaration
A Cradle-to-Gate Life Cycle Assessment of Ready-Mixed Declaration NRMCA
Concrete Manufactured by NRMCA Members

CONGHTE ASSRIATION

NRMCA MEMBER INDUSTRY-AVERAGE EPD FOR
) READY MIXED CONCRETE

Propared by:  The Athena Sustainablo Materials Institte

December 2021

=N )

Benchmark Industry-Wide EPD Product Specific EPD :
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National and Regional LCA Benchmark Report

A Cradle-to-Gate Life Cycle Assessment of Ready-Mixed
Concrete Manufactured by NRMCA Members

* Represents Industry Averages .

- ._N'atﬁioha’l and Regibnal_ Bencvh'r_ﬁa‘_frks :

performing against the benchmark

- = < : L 35 AR —
- , et A B

=Y

"« Understand how well your prod'u‘ct'iés‘

NRMCA Industry-Wide EPD

gl henmmnial @c  « Green Rating Systems A TR
Declaration NRMCA 2 o g s

NRMCA MEMBER INDUSTRY-AVERAGE EPD FOR

FEADY D comieReTe ~+ Data embedded in WBLCA tools such as
% Athena’s Impact Elstlmator and TaIIy_ ,

= e Recommendation: Set a carbon budget for the

|nd|V|duaI strength cIasses

g
S = ¥

e |

=

Embodled Carbon Budgetlng in Early De51gn e '

entire concrete scepe ‘Don’t set GWP Ilmlts on
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« Most accurate representation of actual'
enwronmental |mpacts of specuﬁc mix
used

e Conflrm sustamablllty goals estabhshed
~ during de5|gn and preconstructlon are
met Eodget ot

¢t ‘f° Used in various tools to
demonstrategomphance W|th

carbon budget

EX. 1-Benchmark and IW EPD - Design

‘In the Benchmark report, the GWP of 5000 psi concrete in the Pacific Southwest Region is 288.90 kgCO2e/CY

Table E6-Pacific Southwest LCA Results (per cubic yard) =
Strength | psi@28days | 2,500 3,000 | 4,000 5000 || 6,000 8000 | 3000LW  4000LW | 5000LW S
Core Mandatory Impact Indicator 3
GWP kg CO2e 196.51 213.46 247.32 288.90 306.44 348.96 382.19 417.50 453.93
ODP kg CFClle | 4.91E-06 | 5.28E-06 | 6.01F-06 | 6.90F-06 | 7.30F-06 | 822F-06 | 1.32E-05 | 1.40E-05 | 1.49E-05
\‘-\ . . 5 _— = e
In the IW EPD, the GWP of a 4001-5000 psi mix with 40% slag-is 249.19 kgCO2e/CY g o

Table 9b. Summary Results (A1-A3): 4001-5000 psi (27.6-34.5 MPa) RMC product mix design, per cubic

' 288.90-249.19

4001- 4001- 4001- 4001- 4001- 4001- 4001- 4001-
5000-00- | 5000-20- | 5000-30- | 5000-40- | 5000-30- | 5000-40- |[ 5000-50- | 5000-50- ‘. 288 90
Minimum | Maximum | FA/SL FA FA FA | st SL SL FA/SL F e %

Core Mandatory Impact Indicator 0
Gwp | kecoze | 22027 | 35849 | 35849 | 30662 | 27858 | 24898 | 27652 | 24909 || 22181 | 22027 = 14/0 reductlon

oo | kgcrcite | 6.21e-06 | 9.26k-06 [ 8.7ak-06 [ 7.54e-06 | 6.90E-06 | 6.21E-06 | 9.05e-06 [ 9.15e-06 | 9.26E-06 | 7.876-06

© National Ready Mixed Concrete Association



2022 Concrete Innovations
www.concreteinnovations.com

EX. 1- Benchmark and PS EPD - Construction

In the Benchmark report, the GWP of 5000 psi concrete in the Pacific Southwest Region is 288.90 kgCO2e/CY

Table E6-Pacific Southwest LCA Results (per cubic yard) i
Strength | psi@28days | 2,500 3,000 | 4,000 5,000 6,000 8000 | 3000lW  4000LW | 5000LW iy
Core Mandatory Impact Indicator e
GWP kg CO2e 196.51 213.46 247.32 288.90 306.44 348.96 382.19 417.50 453.93

oDpP kg CFClle | 4.916-06 | 5.28E-06 | 6.01E-06 | 6.90E-06 | 7.30E-06 | 822E-06 | 132E-05 | 1.40E-05 | 1.49E-05 .

In.this PS EPD, the,_GWP ‘ofva 5609 psi @ix with 40% slég is 243.kgCOZelm3" : e A e

‘| ENVIRONMENTAL IMPACTS ; : 288'90-1 85'9 '.

- .

Declared Product: e AT ; ‘- _ B ,288_90

Mix 621X2 » San Francisco Plant 32 Plant CHES LGN S

Compressve srengt: 5000 P11 28 cays 8 ~ 36% reduction
Declared Unit: 1 m® of concrete l S e Py : = 25 Q ‘ :
T =19 0.765 = 185.9 kg CO2e/CY

Ozone Depletion Potential (ky CFC-11-eq) T97E6 : s % i

EX. 2: SCM Impact on GWP of Concrete

Concrete Reference Proposed Proposed Concrete Strengths and Volumes = p—
CE?:I::'::" DiEnl|ee':|1:Ir:‘)tns Volume (benchmark) Design Mixes Design Mixes = —
(yd3) Mixes (slag) (fly ash-slag)
Shear Walls: 6,000 psi; 7,630 yd*
Mat 6000 psi 5000 pel Lol
9,600 ft? x 8' 2,844 6000 psi e 40% slag
Foundation 70% slag 30% fly ash
Y [ Columns: 8,000 psi; 366 yd®
. 5000 psi
Basement ’ . - 5000 psi
400" x 24" x 15 4q4 5000 psi 40% slag N
Walls 70% slag 30% fly ash [ Floors 2-18: 5,000 psi; 4,533 yd?®
. . . 5000 psi 5000 psi
Floors B2-1 9,600 ft*x 3 x 12 1,067 5000 psi 40% slag 40% fly ash [ Floors B2-1: 5,000 psi; 1,067 yd?
2 - 5000 psi 5000 psi
Fk - 2
oors 2-18 9,600 ft2 17 x 9 4,533 5000 psi 30% siag 30% fly ash i Basement Walls: 5,000 psi; 424 yd®
. B 6000 psi 6000 p=t
Shear Walls 25" x 40" x 206" x 12’ 7,630 6000 psi 50% slag 30% slag [ Mat Foundation: 6,000 psi; 2,844 yd?
20% fly ash
. » s . 8000 psi 8000 psi
Columns 24" x 24" x 206" x 12 366 B000 psi 40% slag 40% fly ash
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EX. 2: SCM Impact on Embodied GWP of Concrete

" Modify Project [E==EoR ==
- Athena Building GWP (kg) GWP Reduction
Iimpact Estimator
ﬁ for Buildings Reference Mixes 6.14 x 106 0
Project Name
Proposed with Slag Mixes 3.94 x 10° -36%
Project Locstion
E:EE Proposed with Fly Ash and Slag 3.92 x 106 -36%
[;ﬂrﬂl-l‘e’:vﬁlm Budrg Heght )
Unes Gross Foor Area 13 H . . L
B e W * 36% reduction in GWP with SCMs replacing
e cement
|i:-‘::‘::‘::;f;’::m“::£:::" . + All other env. impacts were also reduced;
therefore, meeting LEED criteria by
(oo | maximizing SCM content
@teb [ Dwicate @ Deiete (o OK ] (36 Cancst |

Buy Clean Bills

HI, NY,NJ, MD, LA

Low CO, Concrete, Cement = f .- S

e State of Minnesota
HOUSE OF REPRESENTATIVES

- wr.xo. 2204
a rl n 0 rt a n woo . Abllfwamac
y y y :
;

Low CO, Concrete

17 BEIT ENACTED BY THE LEGISLATURE OF THE STATE OF MINNESOTA:

6€.0732] MAXTMUM ACCEPTABLE GLOBAL WARMING

10 ‘Subdivision 1. Definitions. As used in this section, the terms in this subdivision have
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General Services Administration (GSA)

Maximum Global Warming Potential Limits
for GSA Low Embodied Carbon Concrete
(kilograms of carbon dioxide equivalent per cubic meter - CO.e kg/m?)
Specified compressive = . . .
strength (fc in PSI) Standard Mix High Early Strength Lightweight
up to 2499 242 326 462
2500-3499 306 413 462
3500-4499 346 466 501
4500-5499 385 519 540
5500-6499 404 546 N/A
6500 and up 414 544 N/A
These numbers reflect a 20% reduction from GWP (CO,e) limits in model code language:
“Lifecycle GHG Impacts in Building Codes” by the New Buildings Institute, January 2022.

[BUILOEZ STRENGTH

g il il oy rrg
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