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Global CO,e Emissions by Sector

Total Carbon Emissions of Global New Construction (Business as Usual

Projection)
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Allenby

LEED Platinum, Fitwel One Star,
US Resiliency Council Certified

Post-tensioned slabs, columns,
piles and subterranean garage

22% ..

vs. NRMCA 2016 regional averages

Collaborative design build
High SCM

ZGF Concrete LCA Calculator

User Inputs
Results
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Application Footings
Mix Design #/Name NRMCA - Pacific Southwest Region
strength (psi) 4000 psi
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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

21% ..

vs. NRMCA 2019 EPD

¢ Advance market
engagement

¢ ZGF concrete tool

* EPD requirement

¢ High SCMs (slag)

e Carbon Cure

¢ Batch plant

Amazon HQ?2
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Amazon HQ2

The Douglass

Targeting LEED Platinum, ILFI Zero Carbon

Post-tensioned slabs, columns,
mat slab and 2-story
subterranean garage

34% ..

vs. NRMCA 2022 EPD

¢ High SCM mixes
e Carbon Cure
¢ Batch plant
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The Douglass: Concrete bid tool

GENERAL

SECTION INCLUDES

A.  Cast-In-Place Concrete.
B.  Steel Rebar.

A, Embodied Carbon:

SECTION 033000 — CAST-IN-PLACE CONCRETE

Embodied Carbon of a Building Material or Product: The greenhouse gas emissions associated

12 DEFINITIONS
A.
with the cradle-to-gate life cycle stages, raw material extraction, transportation, and
manufacturing and proce%sing, of a building material. On an Environmental Product
Declaration (EPD), the Global Warming Potential (GWP) for scopes A1-A3.
21 PERFORMANCE REQUIREMENTS - SUSTAINABILITY

1. Cast-In-Place Concrete: Provide concrete mix designs that show at least a 20% reduction
in Total Project Concrete Embodied Carbon.
a. Total Project Concrete Embodied Carbon (GWP) from Concrete Mixes = The sum of
Embodied Carbon for Each Concrete Type included in the project.
1) Embodied Carbon for Each Concrete Type = Concrete mix’s embodied
carbon per declared unit x quantity of concrete.
b. Individual Embodied Carbon (GWP) Baseline for Concrete Mixes: 2022 NRMCA
Eastern Regional benchmarks in kg CO2eq per yd3 for each strength mix at 28

days.
Baseline
Strength (psi) | 2022 NRMCA Eastern Region
(kgCO2e/CY)
3000 201.48
4000 240.22
4500 LW 459
4500 264.63
5000 289.03
6000 305.26
8000 360.51
10000 415.76

2.

Steel Rebar

Embodied Carbon (GWP) Baseline(s): 1.7 kg CO2eq per kg; “Baseline (High)” as set

in the document “2021 CLF Material Baselines” by the Carbon Leadership Forum.

Provide a Product-Specific Type 11l Environmental Product Declaration (EPD), that

meets the following parameters, and documents that each steel rebar product's

Global Warming Potential (GWP) is at least 30% better than the baseline.

1) System Boundary: Product State A1-A3.

2) Declared Units: kg.

3) Product Category Rule:
a) SCS Global Services PCR for Designated Steel Construction Products,

v1.0, 2015-05-05.

b) CEN PCR for CEN standard EN 15804, v.1, 2012-01-01.
c) Comparable listed in EC3.

a.

b.

The Douglass: Concrete bid tool
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Instructions: Please fill in the cells highlighted in BLUE only. Per Specification 033000, targeted reductions in concrete GWP are based on total project GWP rather then mix by mix. This is meant to provide flexibility in

pathways to achieve each target.

Base Bid Item Alternate Bid Item #1 Alternate Bid Item #2

NRMCA Mix GWP for

Baseline Mix |Total Baseline Mix GWP for 20% Maximum Reduction

WP GWP per mix Mix GWP for 40% Total GWP per | [Reduction Total GWP per | |With No Cost Total GWP per

Mix (Psi) |cY {kgcoze/cY) |(kgco2e) uction (kgCO2e/CY) mix (kgCOze) {kgcoze/cy) mix (kgCO2e) Premium (kgCO2e/CY) mix (kgcO2e)

Mat Foundation 5000 100] 52135 32135 150) 15000] 250] 25000 200] 20000]
Foundation Walls B1 5000 52135 of of 0 o
Foundation Walls B2 6000 339.48 of of 0 o
Retaining Wall - Foundatio 3000 223.22 of of 0 o
Retaining Walls 4500] 294] of of 0 o
Slabs and Beams 6000 339.48 of of 0 o
Slabs and Beams 5000 52135 of of 0 o
Slabs and Beams (Lw) 4500 487.72] of of 0 o
Shear Walls 10000] 462.4 of of 0 o
Shear Walls 8000 401.4 of of 0 o
Shear Walls 6000 339.48 of of 0 o
Shear Walls 5000 52135 of of 0 o
Columns 10000] 462.4 of of 0 o
Columns 8000 401.4 of of 0 o
Columns 6000 339.48 of of 0 o
Columns 5000 52135 of of 0 o
Curbs (AE) 4500] 294] of of 0 o
Interior Topping Slabs Lw) 3000] 416.94] of of 0 o

Baseline

Project GWP

(kgCO2e) 32135| [Project GWP 15000{ |Project GWP 25000{ |Project GWP 20000

% Reduction 0| |2 Reduction (40% min) 53.32192314| |% Reduction (20% min| __ 22.20320523| |% Reduction 37.76256418)
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Seattle Storm

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

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

40%*".

vs. NRMCA 2022 EPD

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

Tilt-up concrete

RATING

4HRS PER SBC
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EC3 research
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Concrete submittals

First Movers Cement & Concrete

Coalition

* https://initiatives.weforum.org/first-movers-coalition/home Specified compressive strength ~ Embodied carbon ~ NRMCA 2022 PNW
(f'c in psi) (kg CO2 e/m3) regional EPD
e Launched by _President Biden at COPZQ to spur 0 - 2500 psi 70 138 49%
development in clean energy technologies. Other sectors )
include Aluminum, Aviation, Shipping, Steel, Trucking, 2501 - 3000 psi 78 153 49%
Carbon Dioxide Removal 3001 - 4000 psi 96 185 48%
« Cement & Concrete members commit to purchasing or 4001 - 5000 psi 117 226 48%
specifying at least 10% of their annual cement / 5001 - 6000 psi 124 238 48%
concrete procurement volume as of near-zero )
emission cement / concrete by 2030. 6001 - 8000 psi 144 285 49%

» Concrete group Includes Consolidated Contractors
Group, Etex, General Motors, RMZ, Vattenfall, @rsted,
ZGF Architects and 13 government partners
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Next Steps
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