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1. Buy Clean Maryland Act
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2. Climate Goals and 
Disclosure Tools
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• Reduce 60% from 2006 
baseline by 2031. 

• CO2 emissions from the 
calcination of limestone in 
the manufacturing of 
cement was 1.8 MMTCO2e 
in 2020

• GHG emissions reduction 
benefit from Buy Clean in 
2031 to be 0.299 
MMTCO2e and estimate 
reduction in 2045 to be 
0.464 MMTCO2e. 

Maryland Industrial Emissions



Carbon Disclosure in Green Building RATINGS
for High Performance Green Building Program



GWP
Kg CO2e / m3

(Kg CO2e/yd3)

Environmental Product Declarations (EPD)



Unit
Per 1 metric 

ton
Global Warming Potential, GWP 100, IPCC 2013

KgCO2 eq919ASTM C-150 portland cement
KgCO2 eq844ASTM C595 portland-limestone cement
KgCO2 eq739ASTM C595 blended cement
KgCO2 eq587ASTM C91 masonry cement

US BENCHMARKS: CONCRETE, CEMENT
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Benchmarks, IW & Products Specific EPDs



3. ACI 323 – Low Carbon 
Concrete Code
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• Provides a standardized method 
and definition;

• 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.



ACI 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 limit is determined 
from a benchmark fc′ at a different age



ACI 323

CATEGORY: Type of structure

COMPLIANCE PATH: SIZE Tiers
> 50,000 SF GWP Limit
Smaller projects Document, no limits



ACI 323

NRMCA Member National and Regional LCA 
Benchmark (Industry Average) Report – V 3.2



4. Maryland GWP Limits
Maryland EPDs

Codes and Standards

Peer Buy Clean
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Buy Clean Procurement Policies

Courtesy of CLF
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GSA

(Kg 
CO2e/m3)

Colorado

(Kg 
CO2e/m3)

New York

(Kg CO2e/m3)

Portland

(Kg CO2e/m3)

Marin Co

(Kg CO2e/m3)

NRMCA
National

Benchmark

PublicPublicPublic
Public 

/Private
Public / 
Private

Compressive 
Strength

2772323602352602402500 psi

3182553952612892623000 psi

3523014713163133084000 psi

3823585683863383655000 psi

4073796004083563856000 psi

4024407084873944468000 psi
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Maryland 
Concrete 
Producers

EPDs

1454

55

265

386

371

64

26 LW 3000 psi
LW 4000 psi
LW 5000 psi

3
6
2

2500 psi

3000 psi

4000 psi

5000 psi

6000 psi

8000 psi

EC3 –Maryland Sampling Size
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Limitations of EPDs

Weighted 
Averages

Not 
consumption 

quantities

Functional 
Equivalence

4000 psi

Application 1

4000 psi

Application 2

Uncertainties
Product

Plant

Batch

Supply Chain
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GWP LIMITS COMPARISON

2500psi 3000psi 4000psi 5000psi                 6000psi                 8000psi

Maryland EC3 Data – NRMCA Eastern Region Benchmark

Maryland



2500psi 3000psi 4000psi 5000psi                 6000psi                 8000psi

Maryland

Maryland EC3 Data – NRMCA Eastern Region Benchmark

Median aka 50th Percentile (321)

25th Percentile (263)

75th Percentile  (367)

Max

Min
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GWP LIMITS COMPARISON

2500psi 3000psi 4000psi 5000psi                 6000psi                 8000psi

Maryland EC3 Data – NRMCA Eastern Region Benchmark

Maryland
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GWP LIMITS COMPARISON

2500psi 3000psi 4000psi 5000psi                 6000psi                 8000psi

Maryland – Eastern Benchmark – Codes

Maryland
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GWP LIMITS COMPARISON

2500psi 3000psi 4000psi 5000psi                 6000psi                 8000psi

Maryland – Eastern Benchmark – Peer Buy Clean

Maryland
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GWP LIMITS COMPARISON

2500psi 3000psi 4000psi 5000psi                 6000psi                 8000psi

Maryland – Everyone

Maryland
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GWP LIMITS COMPARISON

2500psi 3000psi 4000psi 5000psi                 6000psi                 8000psi

Maryland Acceptable GWP Limits

15%

Maryland

Maryland
GWP Limits

15%
20%
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LightweightNormal weight

5000 
psi

4000 
psi

3000 
psi

8000 
psi

6000 
psi

5000 
psi

4000 
psi

3000 
psi

2500 
psi

Compressive 
Strength

628
(480)

573
(438)

517
(395)

472
(361)

399
(305)

378
(289)

314
(240)

264
(201)

240
(183)

NRMCA Eastern 
Region 
Benchmark

722
(552)

659
(504)

595
(453)

542
(414)

459
(351)

435
(333)

361
(276)

303
(232)

276
(211)

Maryland
Concrete
GWP Limit

800 kgCO2e/t 
Maryland
Cement
GWP Limit

MARYLAND Acceptable GWP Limits in Kg CO2e/m3

(KgCO2e/yd3)



5. Compliance
Per Strength

Weighted Average
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Maryland DGS Procedure Manual



Div 03 30 00 – Cast in place concrete



HPGBP Addendum



Project Specifications
• Sustainability criteria 

should have minimum 
impact on performance 
or service life of 
concrete

• Specifications should not 
restrict concrete from 
being sustainable



Most Common Prescriptive 
Requirements

Frequency SeenPrescriptive Requirement

85%Restriction on SCM quantity

73%Max w/cm (when not applicable)

46%Minimum cementitious content

27%Restriction on SCM type, characteristics

25%Restriction on aggregate grading



GWPMIX<GWPLIMIT



GWPMIX<GWPLIMIT

LightweightNormal weight

5000 
psi

4000 
psi

3000 
psi

8000 
psi

6000 
psi

5000 
psi

4000 
psi

3000 
psi

2500 
psi

Compressive 
Strength

722
(552)

659
(504)

595
(453)

542
(414)

459
(351)

435
(333)

361
(276)

303
(232)

276
(211)

Maryland
Concrete
GWP Limit

Example: for a submitted 
4500 psi concrete mix:
(333-276)/(5000-4000) = (x-
276)/(4500-4000); x=305 is 
the maximum GWP/yd3 for 
the 4500psi mix.

305



SCHEDULE, NOT TECHNOLOGY

Mat Slabs, Footings
56 or 90 day strength

control heat of hydration
More SCMs

PT Decks
3 day strength

Strip forms 
Less SCMs



WEIGHTED AVERAGE GWPPROJ<GWPLIMITS

Equation:
SUM (GWP1)(V1) + 
(GWP2)(V2)…(GWPn)(Vn) 

SUM((GWPL1)((V1))+
(GWPL2)(V2)…(GWPLn)(Vn)

<



Maryland Embodied 
Carbon Threshold 

(Table 2.4) (kg 
CO2e/yd3)

Mix-Specific GWP per 
submitted EPD (kg 

CO2e/yd3)

Total Volume 
used on 

project (yd3)

Type/
Strength

305320500CGC 4500psi

333335400HPC 5000psi

2762301000CGC 4000psi

GWP limits = (500*305) + (400*333) + 
(1,000*276) = 561,700 

GWP proj = (500*320) + (400*335) + 
(1,000*230) = 524,000

Confirmed. GWP proj< GWPlimit

WEIGHTED AVERAGE GWPPROJ<GWPLIMITS



CONCRETE SCHEDULE



Questions?
typ@greenplumstreet.com

206-913-8535
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