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Agenda

The climate challenge & clean 
energy movement

Defining “Clean Construction”

Implementation of metrics for 
water/wastewater utilities



A call to action

https://www.climateforesight.eu/seeds/carbon-budget/

Global



Creating a sustainable built environment

Plan and design 
ahead from a life 

cycle 
perspective

Consider circular 
economy and 

optimize use of 
resources

Establish 
targeted goals 

and metrics

Engage 
community, 

suppliers, and 
stakeholders





The growing importance of embodied carbon 
emissions
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As we decarbonize the operational side of the building sector’s emissions, 
embodied carbon’s share of buildings emissions will grow



Sustainability 
Policies

• Life cycle assessments 
applicable to new construction, 
additions, and substantial 
reconstruction on building 
envelope and when green 
building standards are 
applicable

• Specifications:
• Low carbon concrete for 

ready-mix concrete and 
concrete sidewalks

• Low-emission vehicles and 
equipment, with 
preference for all-electric 

• Environmental Product 
Declarations (EPDs) submitted 
to Building Transparency 
database by capital project 
agency construction managers 
(EC3 - Login 
(buildingtransparency.org))

Source: Executive Order 23 | City of New York 
(nyc.gov)

• 100% carbon pollution-free 
electricity (CFE) by 2030

• 100% percent zero-emission 
vehicle (ZEV) acquisitions by 2035

• Net-zero emissions from federal 
procurement no later than 2050

• A Buy Clean policy to promote 
use of construction materials 
with lower embodied emissions

• A net-zero emissions building 
portfolio by 2045, including 50% 
emissions reduction by 2032

• Net-zero emissions from overall 
federal operations by 2050, 
including 65% emissions 
reduction by 2030

Source: FACT SHEET: President Biden Signs Executive 
Order Catalyzing America’s Clean Energy Economy 
Through Federal Sustainability - The White House

Federal Executive OrderNYC Executive Order 23

https://buildingtransparency.org/auth/login
https://www.nyc.gov/office-of-the-mayor/news/023-002/executive-order-23
https://www.whitehouse.gov/briefing-room/statements-releases/2021/12/08/fact-sheet-president-biden-signs-executive-order-catalyzing-americas-clean-energy-economy-through-federal-sustainability/




Whole life 
carbon

• Embodied carbon refers to a quantity of CO2e associated with 
the materials used to construct and maintain the building 
throughout its lifespan 

• Material selection has largest impact for embodied carbon (A1 – A5)

• Operational carbon refers to the emissions associated with the 
heating, cooling, and energy use of the building (B6 – B7)



Strategies for 
reducing 
embodied 
carbon 
emissions 

Source materials regionally

Recycle materials and infrastructure

Specify low to zero carbon materials 

Use carbon sequestering materials







Embodied Carbon Reduction Strategies for Building Materials



Low Carbon 
Concrete

• Concrete production is a 
tangible opportunity for 
embodied carbon 
reduction

Source: Concrete | MIT Climate Portal

https://climate.mit.edu/explainers/concrete


Alternate 
Cement Uses

• Supplementary 
cementitious materials 
(SCMs) 

• Fly ash

• Slag cement

• Ground glass 
pozzolans (GGP)

Source: Low CO2 Concrete (us-concrete.com)

https://www.us-concrete.com/low-co2-concrete


Actual Project Reporting Example – Recycled, 
Regional, and Sustainable Sourcing Quantification

Relevant Scope Items:

oSite/Civil – asphalt, crushed stone

oArchitectural/Structural – brick, concrete, fiberglass, 
polystyrene foam, PVC, reinforcing steel, stainless steel, 
steel

KPI Goals:

o25% Recycled Content

o95% Regionally Sourced Content

o25% Sustainably Sourced Content

Design Status:

oTotal weight is 5,559.7 tons

o44.7% Recycled Content

o87.9% Regionally Sourced Content

o81.7% Sustainably Sourced Content

Percentage by Weight of Total Construction Materials
Note: 

1. Only materials with weights comprising greater than 1% of total weight are shown

2. Other includes: Fiberglass, Polystyrene foam, PVC, and Stainless Steel

Structural 
Concrete 
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Sustainably Procured Material and Soil Reuse Quantities

Material Quantity (Tons)
Sustainable Content 

(%)
Sustainable 

Content (Tons)
Percent of Total 

Weight (%)

Asphalt 636.5 100% 636.5 11.4%

Brick 168.5 100% 168.5 3.0%

Crushed Stone 796.3 0% 0 0%

Concrete (Non-Structural) 1,011.2 100% 1,011.2 18.2%

Concrete (Structural) 2,274.5 100% 2,274.5 40.9%

Fiberglass 25.0 0% 0.0 0.0%

Grout 46.6 0% 0.0 0.0%

Polystyrene 0.9 0% 0.0 0.0%

PVC 4.2 0% 0.0 0.0%

Reinforcing Steel 107.6 0% 0.0 0.0%

Stainless Steel 37.2 0% 0.0 0.0%

Steel 451.3 0% 0.0 0.0%

Total 5,559.7 - 4,887.0 81.7%

Excavated Soil Diversion

Total 
Excavated 

(tons)

Reused 
Onsite 
(tons)

Reused 
Offsite 
(tons)

Disposal 
(tons)

Reused 
Onsite (%)

Reused 
Offsite 

(%)

Disposal 
(%)

Total 
Reuse 

Rate (%)

1,623 0 1,623 0 0% 100% 0% 100%



Environmental Production 
Declarations (EPDs)
• Provides product-specific environmental 

impact information about the life cycle of a 
product

• Data verified by a third-party and provides 
transparency in conformance with ISO 
14025, 14044

• Also called a Type III environmental 
declaration



Building Transparency – EC3 openEPD



Resource allocation and circular economy

Recycled Content Sustainably Sourced Content Regionally Sourced Content
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Zero waste and use of resources – landfill 
diversion opportunities



Agency Highlight: Port Authority of New 
York and New Jersey – Clean Construction 
Group

• Construction Waste Matching Tool Program
• Creation of an internal marketplace to facilitate systematic exchange of construction 

debris between Port Authority facilities. Tool helps connect “suppliers” and “requesters” 
early on, enhancing opportunities for reuse of materials like concrete, asphalt, and soil. 
Program reduces GHG emissions while also reducing material costs

• Program is a way to promote circular resource economy internally, with 
information about:
• Available material and material type

• Anticipated construction schedule

• Estimated material quantities

• Distance to next project site and/or nearest available manufacturing plant



Actual Project Reporting Example – Material Diversion Quantification

Relevant Scope Items:

o Demolition of existing FRP tanks

o Removal of asphalt and concrete

KPI Goals:

o 100% diversion of construction 
waste from landfills

o 100% diversion of soil from landfills

Design Status

o No demolition material is currently 
anticipated to require landfilling

o Additional construction/demolition 
waste details will be evaluated 
during later phases of design

Estimated New Construction and Demolition Waste Diversion 
Quantities

Site Excavated Soil Diversion



Clean Construction –
Beyond Materials

• Reduce equipment vehicle 
emissions

• Minimize night light pollution

• Consider optimization of bypass 
pumping strategies

• Reduce use of potable water in 
dewatering



“Clean Construction” Summary

Establish Key 
Metrics

Planning and 
Design

Material 
Selection

Specification 
& 

Procurement
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Thank You!

Special thanks to:
• NEWEA-NYWEA organization and sustainability committee for hosting and organizing
• JKMuir staff: Molly Keleher, Paul Campbell, & Chelsea Conlon
• Ongoing collaboration with consulting engineers, vendors/suppliers, and government 

agencies


