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DGS Establish Maximum Global
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DGS Shall Require A Successful Bidder of an
Eligible Project to Submit, EPDs (or LCA) to
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as Eligible Materials
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Figure 6: Maryland's industrial processes and product use GHG emissions trends, historical

and projected, from 2006 to 2050 based on current and new policies
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Maryland’s Climate
Pollution Reduction Plan

Policies to Reduce Statewide Greenhouse Gas Emissions 60% by 2031
and Create a Path to Net-Zero by 2045
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nmental Product Declarations (EPD)

This Environmental Product Declaration (EPD) reports the
impacts for 1 m? of ready mixed concrete mix, for use in business-
to-business (B2B) comunication meeting the following
specifications:

¢ ASTM C94: Ready-Mixed Concrete

* UNSPSC Code 30111505: Ready Mix Concrete

o CSA A23.1/A23.2: Concrete Materials and Methods of
Concrete Construction

* CSIDivision 03-30-00: Cast-in-Place Concrete

GWP
Kg CO.e /
(Kg CO,e/

COMPANY

8700 Bryn Mawr Ave Suite #300
Chicago, IL 60631-3512

PLANT

Rockville East Plant

14824 Southlawn La.
Rockville, MD 20850

EPD PROGRAM OPERATOR

ASTM International

100 Barr Harbor Drive
West Conshohocken, PA 19428

DATE OF ISSUE

03/18/2024 (valid for 5 years until 03/18/2029)
(Portable plant validity is limited to location specified)

ENVIRONMENTAL IMPACTS

Declared Product:

Mix ECOS40714 « Rockville East Plant
Description: 4000,ECOPACT STANDARD,ST AE HRWR
Compressive strength: 4000 PS| at 28 days

Declared Unit: 1 m® of concrete (1 cyd

Global Warming Potential (kg COz-eq)
Ozone Depletion Potential (kg CFC-11-eq)

244 (186)
7.29E-6 (5.58E-6)
Acidification Potential (kg SOx-eq) AT

Potential (kg N-eq) 0.44 (0.34)

hemical Ozone Creation Potential 20.2 (15.4)
ﬁ‘!ﬂ)

Depletion, non-fossil (kg Sb-eq) 3.66E-5 (2.80E5)

Abictic Depletion, fossil (MJ) 1,478 (1,130)

Total Waste Disposed (kg) 1.96 (1.50)

Consumgption of Freshwater (m?) 3.47 (2.66)

Product Components: crushed aggregate (ASTM C33), natural
aggregate (ASTM C33), Portland cement (ASTM C150), slag cement
(ASTM C989), admixture (ASTM C494), batch water (ASTM C1602),
admixture (ASTM C260)

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



US BENCHMARKS: CONCRETE, CEMENT

Table 3.1.1 NRMCA National and Regional Benchmarks for Ready Mixed Concrete (2022) in kgCO.e/m?

2500 psi |3000 psi (4000 psi |5000 psi  |6000 psi  [8000 psi [|LW 3000 psi  [LW 4000 psi  |LW 5000 psi
Pacific Southwest 257 279 323 378 401 456 500 546 594
Pacific Northwest 235 261 316 386 408 487 518 575 632
Rocky Mountains 232 255 301 358 379 440 484 532 580
South Central 226 245 286 336 356 409 468 510 555
North Central 241 264 312 372 394 460 487 537 591
Southeastern 247 268 309 360 382 435 478 521 562
Great Lakes 232 255 303 363 383 452 499 551 603
Eastern 240 264 314 378 399 472 517 573 628
National 240 262 308 365 385 446 492 540 588

Global Warming Potential, GWP 100, IPCC 2013 | ' " 10':“9"“ m

ASTM C-150 portland cement 919
ASTM C595 portland-limestone cement 844
ASTM C595 blended cement 739
ASTM C91 masonry cement 587




Benchmarks, IW & Products Specific EPDs

Environmental (

Product
Declaration

NATIONAL READY MIXED
CCONCRETE ASSOCIATION

NRMCA MEMBER INDUSTRY-WIDE El
READY-MIXED CONCRETE

Athena
B) Sustainable Materials
il Institute

Appendix D: NRMCA Member National and Regional LCA

Benchmark (Industry Average) Report -V 3.0

Summary; Appendix D is intented for use by NRMCA members, who participated
in the IW-EPD, that have developed product specific third-party verified LCAs
and/or EPDs to compare the environmental impacts of their products with

industry average impacts.

November 2019
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Low-Carbon Concrete—
Code Requirements and
Commentary

Reported by ACI Committee 323

(aci W American Concrete Institute
/' Always advancing

Provides a standardized method
and definifion;

Narrow scope focused on up-front
embodied carbon emissions for
cast-in-place concrete;

Material technology agnostic
Adopted as a stand-alone code or
with a structural design code;
Adopted by an authority having
jurisdiction;

Format based on the structure type.

Precast Tremie Augurcast
Concrete Concrete @ Concrete
Shotcrete Pavers Masgnry

Units




CHAPTER 1—GENERAL

CHAPTER 2—NOTATION AND TERMINOLOGY

CHAPTER 3—REFERENCED STANDARDS

CHAPTER 4—CONCRETE MIXTURE GLOBAL
WARMING POTENTIAL (GWP)

CHAPTER 5—BUILDINGS

CHAPTER 6—PAVEMENT AND HARDSCAPE

CHAPTER 7—BRIDGES

CHAPTER 8—OTHER STRUCTURES

COMMENTARY REFERENCES

APPENDIX A—REGIONAL GWP BENCHMARKS

APPENDIX B—EXAMPLE CALCULATION AND
DOCUMENTATION

ACl 323

cradle-to-gate global warming potential
(GWP) of concrete mixtures

an independent third-party verified
product-specific EPD

GWP calculated on weighted average
GWP benchmark [limits] to be determined

by authority having jurisdiction (AHJ)

fc' at any age can be compared to the
GWP limit even if the GWP |imit is determined
from a benchmark fc' at a different age
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CHAPTER 5—BUILDINGS
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CHAPTER 8—OTHER STRUCTURES
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ACl 323

How does the code work?

Choose Compliance

project type path Requirement

e Building, ¢ Based on the e Limit GWP
Pavement, Bridge, size of the * Require

Other project documentation
* Three paths e No action

needed

Total allowable GWP is based on a weighted average.
Actual GWP is also a weighted average.

COMPLIANCE PATH: SIZE Tiers
> 50,000 SF GWP Limit
Smaller projects Document, no limits
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NRMCA Member National and Regional LCA
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APPENDIX B—EXAMPLE CALCULATION AND
DOCUMENTATION




4. Maryland GWP Limits

Maryland EPDs
Codes and Standards
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Buy Clean Procurement Policies
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Private Public
76% 24%

'Key: State Procurement Policies
Non-residential d
RUlidings12% £5 Buildings and infrastructure

== Residential 1%

Buildings only

, % ;o Q Infrastructure only
Highways Q o
and street 9%

e . Bill introduced but not passed
- Courtesy of @bF



(€
NRMCA

CERTIFIED COUNT OF MARIN

EPD

NRMCA Marin Co Portland New York Colorado
National
Benchmark (Kg CO,e/m3) (Kg CO,e/m3) (Kg CO,e/m3) (Kg
CO,e/m?3)

Compressive Public / Public

Strength Private /Private Public Public

2500 psi 260 235 232 277,
3000 psi 289 261 2558 318

4000 psi 313 316 301 352
5000 psi . 838 386 358 382
6000 psi 356 408 379 407

8000 psi 394 487 440 402




EC3 -Maryland Sampling Size
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Limitations of EPDs

Weighted e

A consumption
Ul 5ES quantities

Functional 4000 psi 4000 psi
Equivalence Application 1 Application 2

Product Batch

Plant Supply Chain
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Maryland EC3 Data - NRMCA Eastern Region Benchmark
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MARYLAND Acceptable GWP Limits in Kg CO,e/m3

NRMCA Eastern

Region

Benchmark

Maryland
Concrete
GWP Limit

Maryland
Cement
GWP Limit

(183) (201) (240) (289) (305) (361)

2500 3000 | 4000 | 5000 | 6000 8000 3000 | 4000 | 5000
reng
psi psi

(KgCO,e/yd®)

Normal weight

. Lightweight

517 573 628
(395) (438) (480)

240 264 314 378 399 472

276 303 361 435 459 542 505 659 722
(211) (232) (276) (333) (351) (414) | (453) (504) (552)

800 kgCO2e/t
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Div 03 30 00 - Cast in place concrete

SECTION 033000 — CAST-IN-PLACE CONCRETE

PART 1 - GENERAL PART 3 — EXECUTION
14 RELATED DOCUMENTS 3.1 EXAMINATION
1.2 SUMMARY 3.2 PREPARATION

13 DEFINITIONS 33  INSTALLATION OF EMBEDDED ITEMS

14 PREINSTALLATION MEETINGS
15 ACTION SUBMITTALS 34 INSTALLATION OF VAPOR RETARDER

1.6 INFORMATIONAL SUBMITTALS 3.5 JOINTS
1.7 QUALITY ASSURANCE 3.6 CONCRETE PLACEMENT

1.8 PRECONSTRUCTION TESTING 3.7 FINISHING FORMED SURFACES

1.9 DELIVERY, STORAGE, AND HANDLING 3.8 FINISHING FLOORS AND SLABS

1.10  FIELD CONDITIONS 3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
111 WARRANTY 3.10 CONCRETE CURING

PART 2 - PRODUCTS 3.11 TOLERANCES
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2.1 CONCRETE, GENERAL
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HPGBP Addendum

NRMCA Publication 2PE004

Guide to Improving
Specifications for
Ready Mixed Concrete

June 2015

NRMCA

@ 2015 Natianal Ready Mixed Concrete Assaciation
All rights reserver )

High-Performance Green Building Program

Maryland Green Building Council

Revised and Updated March 2022




Project Specifications

« Sustainabillity criteria
should have minimum
impact on performance
or service life of
concrete

« Specifications should not
restrict concrete from
being sustainable




Most Common Prescriptive
Requirements

Prescriptive Requirement Frequency Seen

Restriction on SCM quantity 85%

Max w/cm (when not applicable) 73%

Minimum cementitious content 46%
Restriction on SCM type, characteristics 27%

Restriction on aggregate grading 25%




GWI:MIX<GWPLIMIT

Customer

Instructions

P.O. Number

Driver (Id : Name)

Load
12:16 PM

Leave Plant

12:24 PM

Arrive Job Site

12:46 PM

Start Discharge
1:30 PM

Finish Discharge
3:17 PM

Leave Job Site

3:23 PM

Arrive Plant

3:45 PM

Plant

Ticket No.

Truck

Load Size

Slump

Order No.

Date

08

116774

132 10

4.00

51644

3/4/2025

Usage
WALL Tailgate

Block

LOAD
QUANTITY

10

10
10

|__1000

CUMULATIVE
QUANTITY

10.00

ORDERED
QUANTITY

10.00

10.00 10.00

10.00

PRODUCT CODE
B45105-08

ENVIRO-08

10

10.00 10.00

HAULRMC1-08

WINHEAT-08 |

DESC.

4500 PSI 57/AE/HRWR
(WALL)

ENVIRONMENTAL FEE

___ Winter Heat Charge

UNIT OF
MEASURE
cY

UNIT PRICE

YD
YD

AMOUNT

EPD

ENVIRONMENTAL PRODUCT DECLARATION

READY- MIXED CONCRETE PRODUCED BY: BAY READY MIX

FACILITY: Q

STRENGTH: 5000 psi @ 28 days

MIXNAME: | B50105

IMPACT INDICATOR
Global Warming Potential
Ozone Depletion
Acidification
Eutrophication

SFP (Smog)

Non-renew. energy
GENERAL INFORMATION
Declared Product

Date of Issue

Period of Validity

EPD Holder

Program Operator

LCA and EPD Developer

Core PCR
Sub-category PCR

Independent LCA Reviewer and EPD
Verifier

PERYD3 PERM3
kgCo2e 31425 41102
kg CFC11e 3.18E-06  4.17E-06
kgsSOZe 094 123
kg Ne 0.54 071
kgO3e 2251 2944
MJ, NCV  2302.54 3011.60

Ready - Mixed Concrete produced by Bay Ready Mix
July 16, 2024

5 years; 3/6/2028

Bay Ready Mix
4700 Annapolis Rd,
Bladensburg, MD 20710

ASTM International
100 Bar Harbor Drive
West Conshohocken, PA 19428-2959,

WAP Sustainability Consulting
1701 Market Street Chattanooga,
TN 37408
www.wapsustainability.com

1SO 21930:2017
of Building Products

INSF International Product Category Rule !PCR) for Concrete Version 2.2 (December
2022), Reviewed by Thomas P. Gloria, Bill Stough, and Michael Overcash.

of the and data,

in Building C D

if i to ISO 21930:2017
and ISQ 14025:2006

O Internal ® External Thomas P. Gloria, PhD Industrial Ecology Consultants

READY MIX DELIVERY BY
YARD

YD

Note:

Gallons of Water Added | 30

Customer Notes

Disclaimer

For ti y Material

The declared product meets the following product specifications:
+ ACI211: Standard Practice for Selecting Proportions for

Normal, Heavyweight, and Mass Concrete.
«  ACI 318: Building Code Requirements for Structural

Concrete.
+ ASTM C94 Standard Specification for Ready-Mixed

Concrete.

CSA A23.1/A23.2: Concrete Materials and Methods of

Concrete Construction

p ive: Aaron Fisher (afisher@emcoblock.com)
Software Tool: theta by WAP Sustainability Consulting V.1.0.

Disclaimer:

EPDs are comparable only if they comply with this document, use

the same sub-category PCR where applicable, include all relevant
information modules, use the same functional unit and are based on
equivalent scenarios with respect to the context of construction

works, This EPD is intended for business-to-business
communications.

This EPD was calculated using manufacturer specific cement data that

represents 100% of the total cement used in this mix.

€SI Masterformat Division 03-30-00: Cast-in-Place

Concrete.
UNSPSC Code 30111500: Ready Mix




4500 psi concrete mix:
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READY- MIXED CONCRETE PRODUCED BY:

ENVIRONMENTAL PRODUCT DECLARATION

BAY READY MIX

FACILITY: [ Queenstown

Global Warming Potential
Ozone Depletion

288.28

0.90

kg SO2e

Normal weight

361

Acidification
Eutrophication kg Ne 0.51 0.66
SFP (Smog) kg O3e 21.35 27.92
Non-renew. energy MJ, NCV  2152.54 281542
' GENERAL INFORMATION
Declared Product Ready - Mixed Concrete produced by Bay Ready Mix
Date of Issue July 16, 2024
Period of Validity 5 years; 3/6/2028
Bay Ready Mix /B
EPD Hoider 4700 Annapolis Rd, M,
Bladensbura. MD 20710 b
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WEIGHTED AVERAGE GWPzo,<GWP| s

Environmenta —
Product

Environment| Declaration
Product

Declaration Environmental H .
Product '-3 Equatlon.

( d Declaration

| e SUM (GWP,)(V,) + < SUM((GWP,)((V,))+
£PD for concrete produ N ~_ Compan
P SR | (GWP,)(V,)...(GWP,)(V.) (GWP,)(V,)...(GWP)(V,)

Table 5a: LCA Results for Read) .4ix Concrete

Calculated Results A1-A3 per yd3
e 4 pety Normal weight
Mix ID 64335 0866 0932 3100 3200 3324 3421 3434 3716

s Sor . GOy MM Moo Ben 8 woy  wn  S08  Sme AGw Compresswe 3000 | 4000 | 5000 | 6000 sooo 3000 4000/ 5000
Core Mandatory Impact Indicators pSI pSl pSl pSl pSl pSI pSl pSI
GWP kg CO2Ze 205.10 471.44 34212 288.55 288.4 313.92 3’@ 366.48 366.69 34017

ODP kg CFClle 9.06E-06 1.27E-05 1.05E-05 9.42E-06 9.36E-06 !!ﬂg ! 1.03E-05 1.10E-05 1.09E-

AP kg SO2e 1.23 2.34 1.72 1.46 1.46 1.58 1.71 1.83 1.83 1.70 - 435 459 542 595 659 722
EP kg Ne 0.28 0.57 0.42 0.36 0.36 0.39 0.42 0.45 0.45 0.42 - . . 33) (351) (414) (453) (504) (552)

SFP kg O3e 26,57 57.04 4182 35.51 35.46 38.54 41.72 44.80 44.73 41.56

ADPf M, NCV 1616.99 3151.25 2344.37 1997.89 1995.28 2149.90 2339.64 2480.83 2486.49 2316.54

ADPe kg Sbe 9.71E-05 3.05E-04 190E-04 1.58E-04 1.58E-04 1.74E-04 1.90E-04  2.05E-04  2.05E-04  1.90E-04

FFD MJ Surplus 161.19 276.46 210.40 180.60 180.30 192.36 209.91 219.81 220.30 206.51

Use of Primary Resources

RPRE M, NCV 64.60 124.68 3 H i 82.97 90.45 95.79 96.15




WEIGHTED AVERAGE GWP x5, <GWP s

Maryland Embodied GWP limits — (500*305) + (400*333) +
L Tl Bkl (1 000*276) = 561,700

r;’?::: ) S“b'gg;‘:; E;l)) (ke (Table 2.4) (kg
projectly y co2e/yd?)

GWP ., = (500%320) + (400*335) +
cGC 4500psi (1,000*230) = 524,000

HPC 5000psi

CGC 4000psi Confirmed. GWP __< GWP,, it

proj




Concrete Class Schedule

Intended Use

Compressive
Strength f'c (psi)

Exposure Class

F S w

C

Maximum
w/cm
ratio

Maximum

Aggregate
Size

Target
Air
Content

Total
Volume

(yd?)

GWP Design
Target
(KgCOe/yd3)

GWP
Threshold
(KgCO2e/yd?)

Drilled Piers

4000psi NWC at 56
Days

FO | SO | WO

Co

i

1 yzll

XXXX

240

276

Spread Footings

4000psi NWC at 56
Days

FO | SO | WO

co

1 ~y2u

240

276

Foundation
Walls

4000psi NWC at 56
Days

FO | SO | WO

co

3/‘ »n

240

276

Grade Beams

4500psi NWC at 56
Days

F2 | SO | w1

€1

%”

290

305*

Core, Shear,
Bearing Walls

5000psi NWC at 56
Days

FO | SO | WO

Co

1."

290

333

Interior SOG

3000psi NWC at 56
Days

FO | SO | WO

co

1”

205

232

Exterior/Garage
SOG

5000psi NWC at 56
Days

F3 | SO | w1l

Cc2

3/4'1

330

333

Interior PT
Elevated Slab

5000psi NWC at 28
Days (3000psi at
stressing)

FO | SO | WO

Co

3/‘H

429

333

Exterior /
Garage PT
Elevated Slab

5000psi NWC at 28
Days (3000psi at
stressing)

Columns

7000psi NWC at 28
Days




Questions?

typ@greenplumstreet.com
206-913-8535

MARCH 17-18, 2025

25th ANNUAL MARYLAND CONCRETE CONFERENCE

MAKE A waad &)
CONCRETE
DECISION.

SUSTAINABLE | INNOVATIVE | VERSATILE
THAT'S CONCRETE MADE IN MARYLAND




