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ZGF Architects
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ZGF Architects

DGS California Air Resources Board Southern California HQ

Rocky Mountain Institute Innovation 
Center

PAE Living Building

PDX 
Terminal

J. Craig Venter InstituteStanford University, Central Energy 
Facility

Seattle Children's, Building Care: 
Diagnostic and Treatment 

Facility
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Kashiwa-no-ha Ecodistrict Master Planning

US GSA Federal Center 
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Global CO2e Emissions by Sector
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Global CO2e Emissions by Sector

Total Carbon Emissions of Global New Construction (Business as Usual 
Projection)
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22%
vs. NRMCA 2016 regional averages

red.

• Collaborative design build
• High SCM

Allenby

Post-tensioned slabs, columns, 
piles and subterranean garage

LEED Platinum, Fitwel One Star, 
US Resiliency Council Certified

ZGF Concrete LCA Calculator
User Inputs
Results

 Project Name/#

 Region <<  editable under 'Instructions and Assumptions' tab

 Baseline

Proposed - Total Volume of Concrete in the Building Baseline - Total Volume of Concrete in the Building Environmental Impact Comparison - Total Volume of Concrete in the Building
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Impact of All Concrete 1 0 312 0.0000 20 3312 Impact of All Concrete 1 0 402 0.0000 23 3906 Impact % vs Baseline -13.8% -20.9% -22.4% 0.0% -16.0% -15.2%
Total CY of All Concrete in 
Building

1 CY 1           CY Better or Worse?

Proposed vs Baseline - Footings - 4000 psi - Impact Comparison

Application Application
Mix Design #/Name Mix Design #/Name
Strength (psi) Strength (psi)
Total CY of Mix in Building 1 Total CY of Mix in Building 1
SCM Ratio (of SCM+Cement) 50.0 SCM Ratio (of SCM+Cement) 12.8
% SCM (of Total Mix) 7.8 % SCM (of Total Mix) 1.9
% Cement (of Total Mix) 7.8 % Cement (of Total Mix) 13.1
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Cement 315 0.33 0.03 148.34 0.0000 7.16 960.84 186.88 Cement 497 0.53 0.04 234.05 0.0000 11.30 1516.00 294.86 Cement -37% -37% -37% -37% -37% -37% -37% -37%
Fly ash 0.00 0.00 0.00 0.0000 0.00 0.00 0.00 Fly ash 73 0.02 0.00 7.69 0.0000 0.37 83.70 43.31 Fly ash -100% -100% -100% -100% -100% -100% -100% -100%
Slag 315 0.03 0.00 3.91 0.0000 0.63 59.98 186.88 Slag 0 0.00 0.00 0.00 0.0000 0.00 0.00 0.00 Slag 0% 0% 0% 0% 0% 0% 0% 0%
Coarse Aggregate 1,800 0.12 0.01 21.46 0.0000 2.77 334.62 1067.90 Coarse Aggregate 1,463 0.10 0.01 17.45 0.0000 2.25 271.97 867.96 Coarse Aggregate 23% 23% 23% 23% 23% 23% 23% 23%
Lightweight Aggregate 0 0.00 0.00 0.00 0.0000 0.00 0.00 0.00 Lightweight Aggregate 0 0.00 0.00 0.00 0.0000 0.00 0.00 0.00 Lightweight Aggregate 0% 0% 0% 0% 0% 0% 0% 0%
Fine Aggregate (Sand) 1,300 0.12 0.01 39.73 0.0000 3.02 640.91 771.26 Fine Aggregate (Sand) 1,445 0.14 0.01 44.17 0.0000 3.36 712.39 857.28 Fine Aggregate (Sand) -10% -10% -10% -10% -10% -10% -10% -10%
Water 284 0.01 0.00 2.71 0.0000 0.27 42.49 168.23 Water 328 0.01 0.00 3.14 0.0000 0.31 49.15 194.59 Water -14% -14% -14% -14% -14% -14% -14% -14%
Steel Reinforcement 150 0.49 0.01 95.92 0.0000 5.81 1272.67 88.99 Steel Reinforcement 150 0.49 0.01 95.92 0.0000 5.81 1272.67 88.99 Steel Reinforcement 0% 0% 0% 0% 0% 0% 0% 0%
Air Content 1.50% Air Content 6.00%
Per 1 CY of MIX 4164 1.10 0.06 312.08 0.0000 19.67 3311.50 2470 Per 1 CY of MIX 3956 1.28 0.07 402.40 0.0000 23.41 3905.88 2347 Impact % Difference -13.8% -20.9% -22.4% 0.005% -16.0% -15.2%

Total Impact 4164 1 0 312 0.0000 20 3312 2470 Total Impact 3956 1 0 402 0.0000 23 3906 2347 Better or Worse?

%
%
%

ZGF Sample Project

2019 NRMCA Benchmark

Comparison

NRMCA - Pacific Southwest Region

4000 psi 4000 psi

Proposed Mix Designs NRMCA Baseline

Footings
1601673

Proposed Mix - Footings - 4000 psi - 1601673

cubic yard
%
%
%

Baseline Mix - Footings - 4000 psi - NRMCA - Pacific Southwest Region

Footings
NRMCA - Pacific Southwest Region

cubic yard
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21%
vs. NRMCA 2019 EPD

red.

• Advance market 
engagement

• ZGF concrete tool
• EPD requirement
• High SCMs (slag)
• Carbon Cure
• Batch plant

Amazon HQ2
Amazon HQ2
LEED Platinum, All-electric zero emissions 
(ILFI Zero Carbon “Ready”)

Post-tensioned slabs, mild 
reinforced slabs, columns, mat 
slab, and 4-story subterranean 
garage

Amazon HQ2
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Amazon HQ2

34%
vs. NRMCA 2022 EPD

red.

• High SCM mixes
• Carbon Cure 
• Batch plant

The Douglass
Targeting LEED Platinum, ILFI Zero Carbon

Post-tensioned slabs, columns, 
mat slab and 2-story 
subterranean garage
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The Douglass: Concrete bid tool

The Douglass: Concrete bid tool
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40%+*
vs. NRMCA 2022 EPD

red.

• Type 1L PLC
• 28 & 56 day strength
• High SCM (up to 80%)

Seattle Storm

Tilt-up walls, piles, grade 
beams, slab on grade

Targeting LEED Gold, all-electric (ILFI Zero 
Carbon “Ready”)

Tilt-up concrete
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EC3 research

Specifications
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Concrete submittals

Cement & Concrete

• https://initiatives.weforum.org/first-movers-coalition/home

• Launched by President Biden at COP26 to spur 
development in clean energy technologies.  Other sectors 
include Aluminum, Aviation, Shipping, Steel, Trucking, 
Carbon Dioxide Removal

• Cement & Concrete members commit to purchasing or 
specifying at least 10% of their annual cement / 
concrete procurement volume as of near-zero 
emission cement / concrete by 2030.

• Concrete group Includes Consolidated Contractors 
Group, Etex, General Motors, RMZ, Vattenfall, Ørsted, 
ZGF Architects and 13 government partners

Specified compressive strength 
(f’c in psi) 

Embodied carbon 
(kg CO2 e/m3 ) 

NRMCA 2022 PNW 
regional EPD Red.

0 - 2500 psi 70 138 49%
2501 - 3000 psi 78 153 49%
3001 - 4000 psi 96 185 48%
4001 - 5000 psi 117 226 48%
5001 - 6000 psi 124 238 48%
6001 - 8000 psi 144 285 49%
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Next Steps


