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SFO Sustainability Goals for T1

ACHIEVE LEED V4 GOLD

TRIPLE-BOTTOM-LINE: 

QUANTIFY ECONOMIC, 

SOCIETAL AND 

ENVIRONMENTAL BENEFITS

MASTER NATURAL LIGHT: 

OPTIMIZE DAYLIGHT, MINIMIZE GLARE

DEFINE PATH TO ZERO ENERGY

PURSUE EXPANDED REQUIREMENTS

UNDERSTAND THE WHOLE 

BUILDING CARBON FOOTPRINT
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Problem with Recycled Content

Problem with Recycled Content
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Project Precedents

From left:
David Brower Center, 
Tipping Mar
SF PUC / 555 Golden Gate, 
Tipping Mar
Confidential Office by Arup 
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Collaborative Process

Step 1 - Determine Project Mix Needs
Step 2 - Calculate 
Embodied Carbon Savings

Step 3 - Add GWP Limits and EPDs 
to Concrete Specification

Step 4 - Compare EPDs to 
Limits in Submittal Review

Step 1 - Determine Project Mix Needs

"Typical mixes"

Revit Material Name Strength Elements Tally take-off basis reinforcement

Concrete - Mix A Pile Caps A 4000 psi @ 28d pile caps volume 225 pcy

Concrete - Mix A Grade Beams A 4000 psi @ 28d grade beams volume 95 pcy

Concrete - Mix B Fill over Deck B 4000 psi @ 28d NWC fill over deck volume 200 pcy

Concrete - Mix B - 6000 B - 6000 6000 psi @ 28d 2-way suspended slab area 365 pcy

Concrete - Mix B - 6000 Beams B - 6000 6000 psi @ 28d beams volume 240 pcy

Concrete - Mix C - 6000 Walls C - 6000 6000 psi @ 28d walls volume 250 pcy

Concrete - Mix C - 6000 Columns C - 6000 6000 psi @ 28d columns volume 300 pcy

Tubex Concrete Fill Tubex 31 63 00 4000 psi @ 28d tubex fill w/15% FA, w/c 0.4 volume

Prestressed Piles PS Piles 31 62 13 7000 psi @ 28d prestressed conc piles (alt to Tubex)

not used D 4000 psi @ 28d topping slab

not used E 4000 psi @ 28d LWC fill over deck

CIP 033000 Mix 

Type 

cement

course 

aggregate sand water admixture perlite

expanded 

shale

expanded 

slag fly ash

glass 

fibers

90 pcf 95 pcf 100 pcf 62 pcf 30 pcf 45 pcf 58 pcf 50 pcf 168 pcf

% vol % vol % vol % vol % vol % vol % vol % vol % vol % vol
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Step 2 - Calculate Embodied Carbon Savings

Decarbonized Concrete Specifications

Terminal 1 Center & BAB
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Step 4 - Compare EPDs to Limits in Submittal Review

LEED WBLCA credit check

10% reduction in GWP through structure and envelope strategies helped secure the 

points needed to tip the project from LEED Gold to LEED Platinum

SFO Outcomes: 
Terminal 1 Boarding Area B

• 8M kgCO2e embodied carbon savings

• 27% reduction within concrete 

1800 cars

9000 acres
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SFO Outcomes: 

Terminal 1 Center

Source: Urban Fabrik

SFO Pilot Project:

Test Pour of Blue PlanetTM Aggregate

• Interim Boarding Area B

• Aggregate = Blue Planet Pumice + CO2
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Specifications issued for SFO T1

Bay Area Low Carbon Concrete Code

• Funded by BAAQMD’s 2018 Climate Protection Grant Program under 
“Fostering Innovative Strategies with long-term impacts in reducing GHG 
emissions.”

• A first-of-its-kind effort to address embodied emissions in an area of local 
government control.

• Partnership with local government, engineers, and academia, as well as a 
robust stakeholder group which shaped the standards.
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Cement or Embodied Carbon (GWP) Limits
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Confidential Office by Arup 
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Reflected in the sample 
commercial spec clauses

https://www.marincounty.org/
depts/cd/divisions/sustainability
/low-carbon-concrete-project

Bay Area Low Carbon Concrete Code

• Model code language for adoption by local governments 

– Low embodied-carbon concrete specifications for residential and non-

residential applications

– Adopted unanimously by County of Marin on November 19, 2019

• Opportunity for these standards to be adopted across Bay Area jurisdictions; and for the framework 

to be replicated beyond our region.
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Specifications issued for SFO T1

Codes, Standards, & Guidelines: 
SFO Sustainable Planning, Design, & Construction Standards

https://www.sfoconnect.com/architectural-and-engineering-ae-standards

• SFO Sustainable Planning, 

Design, & Construction 

Standards, Chapter 6: Materials 

& Resources

• Decarbonized Concrete Guidance

• CarbonStar signals the goal of 

carbon negative concrete

• Direct projects to use EC3 for 

EPD documentation 
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Codes, Standards, & Guidelines:
Comparison of GWP Limits
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Required

Ensure that all concrete mixes used adhere to Table 

X.X “GWP Limits per Concrete Strength Class -

Required”. The GWP of each concrete mix should 

come from third-party verified concrete EPDs 

following the US Concrete PCR v2.3 (NSF/ASTM 

1112-19 with 2024 deviation & 2024 extension) or 

later.  Utilize the EC3 tool to track EPDs for the 

concrete products used for the project.

For all concrete mixtures that use carbon-

sequestering technology to meet the limits below, 

meet the Carbon Sequestering Technologies 

Disclosure Requirements detailed in section below.

Embodied 

Carbon Limits 

(imperial)

lb CO2e/yd3

per Type III EPD

Embodied 

Carbon Limits 

(metric)

kg CO2e/m3, 

per Type III EPD

Minimum specified 

compressive 

strength

f’c, psi

364216up to 2500

3982363000

4142464000

4312555000

4552706000

4912917000

5273128000+

796472LW 3000

829492LW 4000

861511LW 5000

Codes, Standards, & Guidelines: 
SFO Sustainable Planning, Design, & Construction Standards
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Ensure that at least 5% of concrete used in the 

project, by volume, adheres to Table X.X “GWP 

Limits per Concrete Strength Class – Reach”. The 

GWP of each concrete mix should come from 

third-party verified concrete EPDs following the 

US Concrete PCR v2.3 (NSF/ASTM 1112-19 with 

2024 deviation & 2024 extension) or later.  Utilize 

the EC3 tool to track EPDs for the concrete 

products used for the project.

For all concrete mixtures that use carbon-

sequestering technology to meet the limits 

below, meet the Carbon Sequestering 

Technologies Disclosure Requirements detailed in 

section below.   

Embodied 

Carbon Limits

lb CO2e/yd3, 

per Type III 

EPD

Embodied 

Carbon Limits

kg CO2e/m3, 

per Type III 

EPD

Minimum 

specified 

compressive 

strength

f’c, psi

0 to 1180 to 70up to 2500

0 to 1310 to 783000

0 to 1620 to 964000

0 to 1970 to 1175000

0 to 2090 to 1246000

0 to 2430 to 1447000+

0 to 2620 to 156LW 3000

0 to 3240 to 192LW 4000

0 to 3940 to 234LW 5000

Reach

Codes, Standards, & Guidelines: 
SFO Sustainable Planning, Design, & Construction Standards

Regenerative

Using a volume weighted average approach, 

achieve a total average GWP of 0 kg CO2e/m3 

or 0 lb CO2e/yd3  or less across the entire 

project, calculated according to Equation X.X. 

The GWP of each concrete mix should come 

from third-party verified concrete EPDs 

following the US Concrete PCR v2.3 (NSF/ASTM 

1112-19 with 2024 deviation & 2024 

extension) or later. Utilize the EC3 tool to track 

EPDs for the concrete products used for the 

project.

For all concrete mixtures that use carbon-

sequestering technology to meet the limits 

below, meet the Carbon Sequestering 

Technologies Disclosure Requirements detailed 

in section below. 

Codes, Standards, & Guidelines: 
SFO Sustainable Planning, Design, & Construction Standards
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Codes, Standards, & Guidelines:

CarbonStar®

• SFO involved in development of CarbonStar

• Simple and easy-to-compare quantification of concrete GWP 

for concrete mixes using carbon-sequestering technology in 

its constituent materials 

• CarbonStar® = Embodied CO2e – Sequestered CO2e

• Modeled after ENERGY STAR® 

• Complements concrete EPDs and PCRs, resulting equation 

can be provided in the additional information section of EPDs

www.carbonstar.org

“The CarbonStar Standard and Calculator was designed to guide building professionals in the specification 

and use of low embodied and sequestered carbon concrete products.

Building professionals can use CarbonStar to facilitate procurement of environmentally preferable concrete 

using a standardized approach to carbon accounting thereby creating efficiencies during the building process.”

Low-Carbon Concrete Products:

Blue PlanetTM Aggregate

• Blue Planet synthetic limestone 

aggregate can theoretically offset all 

the emissions from the cement in the 

concrete, making the mix carbon 

negative.

• The calcium source, referred to as 

geomass, can be a range of 

materials:
• Demolished/Returned Concrete

• Cement Kiln Dust

• Steel Slag

• Fly Ash / APCr

• Bauxite Residue

• Silicate Rocks
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Low-Carbon Concrete Products:

Others

• Replaces up to 50% of cement in concrete.

• Ground glass filler made from recycled glass. 

• Concrete admix for use in marine environments. 

• Encourages growth of marine organisms which act as 

biological glue.

• Portland cement made with calcium silicate rock 

instead of limestone. 

• Chemically and physically identical to conventional 

Portland cement.

• Produces both Portland cement and supplementary 

cementitious materials (SCM) from the same process. 

• Process produces magnesium which sequesters 

carbon.

• Supplementary Cementitious Material (SCM) 

from materials like steel slag, cement kiln 

dust, biomass ash, fly ash, mine tailings, and 

demolition waste.

• Permanently stores CO2. 

• SCMs from over 30 different feedstocks so far, 

including fly ash, steel slags, glass, biomass, volcanic 

rocks, natural pozzolans, metal mine tailings, 

aggregate fines, silicates and clays
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FY0

Codes, Standards, & Guidelines:

Building Transparency (EC3) and SFO Template
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Low-Carbon Concrete Products:

Supplementary Cementitious Materials (SCMs)

2

Don’t Stifle Innovation –

Prioritize Performance

Do you really need to specify:

• Slump (contractor means and methods)

• Minimum cement and max w/c beyond req’d in 

ACI 318 Chapter 9 for durability 

• Maximum % Allowable Cementitious 

Alternatives (SFO never F3)

Work 
Plan

Objectives or 
Key Decisions 

LCA and 
LCCA can 
influence

Timing of 
Procurement 

Packages

Level of 
development 
in geometry 

and BIM 
models

Necessary 
level of 

accuracy

Speed to 
obtaining 

results

Whether 
parameters are 

affected by 
choice of 
concept

Whether 
Operational 
Energy is a 

Factor

SFO Keys to Success
From a consultant’s perspective

• Clear and consistent ambitions 

upfront

• Process for vetting big decisions

• Support from ZERO Team

• Progressive Design-Build contract 

structure

• Big Room mentality

• Alignment with best practice

• Two-way education

Source: SFO T1 team
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