
Less is More: Building to Zero Energy, Water, and 
Carbon
National Energy Codes Conference Seminar Series
Building Technologies Office

Summer 2022



NECC Seminar Series Lineup
Catch the entire lineup of sessions bi-weekly—Thursdays @ 1p ET: 

> Learn more: https://www.energycodes.gov/2022-summer-seminar-series

• 8/18: Taking Charge of Climate Change 

through Stretch Codes

• 9/8: Energy Codes and Utility Programs: 

The Peanut Butter & Jelly of Energy 

Efficiency

• 9/22: Energy Code Implementation: 

Insights from the Field to the Classroom

• 10/6: Less is more: Building to Zero 

Energy, Water and Carbon

• 10/20: Cracking the Code: Unlocking 

the Benefits of Off-site Construction

• 11/17: Outside-the-Box Options to 

Advance Multifamily Building Efficiency

https://www.energycodes.gov/2022-summer-seminar-series


Less is More: Building to Zero Energy, 
Water, and Carbon

NECC Seminar Series
October 6, 2022



About NEEP
A Regional Energy Efficiency Organization

One of six REEOs funded in-part by U.S. DOE 
to support state and local efficiency policies and programs.



Mission
• We seek to accelerate regional collaboration to 

promote advanced energy efficiency and related 
solutions in homes, buildings, industry, and 
communities.

Vision
• We envision the region's homes, buildings, and 

communities transformed into efficient, 
affordable, low-carbon, resilient places to live, 
work, and play.

Approach
• Drive market transformation regionally by 

fostering collaboration and innovation, 
developing tools, and disseminating knowledge

Northeast Energy Efficiency Partnerships

“Assist the Northeast and Mid-Atlantic region to reduce building sector 
energy consumption by at least 3% per year and carbon emissions by at 

least 40% by 2030  (relative to 2001)”



• Andrea Krim
– Building Policy Manager, NEEP

• Jessie Burley
– Sustainability and Parking Manager, Town of Breckenridge (CO)

• Mike Collignon
– Executive Director, Green Builder Coalition

• Inonge Mubita
– Manager of Buildings, International Living Future Institute

Less is More: Building to Zero 
Energy, Water, and Carbon



Zero Energy, Water, and Carbon



Zero Energy Ready Homes

Jessie Burley

Sustainability & Parking Manager
jessieb@townofbreckenridge.com

mailto:jessieb@townofbreckenridge.com


About Breckenridge, Colorado

• First sustainable building code 2007

• First SustainableBreck Plan 2011, updated in 2022

• 47% of the workforce lives in the community

• GOAL: 100% renewable electricity for municipal facilities by 2025

• GOAL: Balance of 37% resident housing and 65% vacation/lodging

• Custom homes and short term rentals

• Alta Verde: To be a model in sustainable, long-term affordable housing by 
achieving net zero designation and first to MFU to achieve ZERH under the 
new code



Community Challenges
• Housing Need:
• 1,400 homes are needed in Breckenridge by 2023 - 1,300 of the homes needed

are rentals
• Maintaining low rents, affordable living costs, and healthy communities

• Carbon Pollution:

• ⅔ of emissions are generated by buildings (by sector)

• ⅔ of emissions are generated by electricity and natural gas (by source)

• Low-income populations have higher exposure to climate related hazards & health
risks

• Net zero new construction by 2030 to achieve carbon emissions reduction goals

• 54% natural gas increase in 2023 w/utility



Zero Energy Ready Homes 

• Adopt codes two years after I-Code set release (2018 codes adopted in 2020)

• Seek to maximize and go above energy code to achieve climate goals and energy 
efficiency

1. Do we want to create our own code or use an already existing code?

2. Do we want to address just residential or commercial too?

3. Do we want to address indoor/building energy use only, or

address outdoor energy use too?

https://www.energy.gov/sites/default/files/2022-02/DOE ZERH Waiver Policy for ASHPs in CZ7 - Performance July 2021.pdf
https://www.energy.gov/sites/default/files/2022-02/DOE ZERH Waiver Policy for ASHPs in CZ7 - Performance July 2021.pdf


Alta Verde Workforce Housing

Phase I:
• 80 units
• <60% AMI
• 81,358 SF
• All electric heating and power
• ~650 kW solar PV

Phase II:
• 172 units
• 80-120% AMI
• 171,315 SF
• All electric heating and power
• ~1.2 MW solar PV



Learning Along the Way

Phase I:

• Prescriptive pathway (ZERH)

• Offsets energy used on site (net 
annual basis)

• Electrification, heat pumps

Phase II:

• Performance based model

• More emphasis on building 
envelope vs. mechanical systems

• Decreases energy consumption 
overall, then offsets with PV



Long Term Affordability



Thank You!

Jessie Burley

Sustainability & Parking Manager

Town of Breckenridge, CO
jessieb@townofbreckenridge.com

www.sustainablebreck.com

mailto:jessieb@townofbreckenridge.com
http://www.sustainablebreck.com/


Less is More: Building to Zero Energy, Water, and Carbon

Mike Collignon

Executive Director, Green Builder® Coalition
mcollignon@greenbuildercoalition.org

mailto:mcollignon@greenbuildercoalition.org


• Zero Energy – Can we achieve it if we’re not also zero water?

• Zero Water – Can we achieve it if we’re not also zero energy?

Less is More: Building to Zero 
Energy, Water, and Carbon



• Energy production in the U.S.

• Entire grid reduced water usage 10.5% in 2020

– 47.5 trillion gallons

– Las Vegas – 178.485 billion gallons

– 266 Las Vegas… es

– Per kWh? Only 11.9 gal/kWh (avg.)

– Reduction attributed to… moving away from coal

Less is More: Building to Zero 
Energy, Water, and Carbon

Info courtesy of U.S. EIA – December 17, 2021; Water & Wastes Digest – July 27, 2021



• Source matters!

– Coal: 21.4 gal/kWh

– Natural Gas: 2.8 gal/kWh

Less is More: Building to Zero 
Energy, Water, and Carbon

Info courtesy of U.S. EIA – December 17, 2021

• Method matters, too!

– Closed-loop systems: 66%

– Dry or hybrid: 7%

– Once-through: 23%



• Wait, didn’t you just mention a closed-loop system?

Less is More: Building to Zero 
Energy, Water, and Carbon



Less is More: Building to Zero 
Energy, Water, and Carbon



Less is More: Building to Zero 
Energy, Water, and Carbon

Ogallala Aquifer



Less is More: Building to Zero 
Energy, Water, and Carbon



Less is More: Building to Zero 
Energy, Water, and Carbon

Don Pedro
Reservoir



Less is More: Building to Zero 
Energy, Water, and Carbon

Lake Lanier
2007



• Zero Water policies

Less is More: Building to Zero 
Energy, Water, and Carbon



Less is More: Building to Zero 
Energy, Water, and Carbon



• Water Efficient Policies
– Require WaterSense-equivalent fixture flow rates

• 14 states, including California, Colorado, Georgia, New 
York, Texas, plus D.C.

– Require water rating
• Santa Fe, NM

– Incentives
• Vermont energy code – points table
• Santa Barbara, CA – multifamily submetering (alt. code 

compliance)
• Product rebates – toilets, showerheads, turf removal, 

rain barrels

Less is More: Building to Zero 
Energy, Water, and Carbon



• The biggest hurdle?

Less is More: Building to Zero 
Energy, Water, and Carbon



• Zero Water – Can we achieve it?

• Yes! If…

– We work together

– We embrace technology

– We have a new perspective on water

Less is More: Building to Zero 
Energy, Water, and Carbon



Thank You!

Mike Collignon

Executive Director, Green Builder® 
Coalition
mcollignon@greenbuildercoalition.org

www.greenbuildingcoalition.org

mailto:mcollignon@greenbuildercoalition.org
http://www.greenbuildingcoalition.org/


International Living Future Institute





THE BUILDING 

SECTOR

HAS A CARBON 

PROBLEM

39% of global CO2 is from 
building operations and 
building materials + 
construction!

Global CO2

Emissions by 

Sector

Building 
Operations

28%

Other
9%

Industry
30%

Transportation
22% Building 

Materials + 
Construction 

11 %



REDUCE
site energy consumption 
+ eliminate new 
combustion*

OFFSET
with installed or 
procured renewable 
energy

*New buildings

OPERATIONAL
CARBON



EMBODIED

CARBON

REDUCE
Carbon in primary 
materials*

DISCLOSE
Reduction strategies + 
total embodied 
carbon

OFFSET
Sequestering materials 
or carbon offsets**

*New buildings 

** New materials only
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Key Process 

Elements 

Conduct a life cycle assessment

Specify low carbon as selection 
criteria

Reuse key structural materials



Low-Embodied Carbon 

Materials Procurement

Optimize building assemblies

Request product specific-EPDs

Offset remaining carbon



climate pledge infographic

11

Design for Low Carbon

https://climatepledgearena.com/sustainability/

https://climatepledgearena.com/sustainability/


Image Courtesy of Archimania

Archimania - 663 Cooper Street

Material reuse

Achieved a 67% reduction in 

embodied carbon



Google - 6 Pancras Square

Designed for flexibility

Material reuse

Maximize recycled content

Image Courtesy of Google
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Opportunities

• More available tools and resources
• Work at the policy level

Challenges

● Available data
● Building specific targets

The Future of Carbon



Thank You!

Inonge Mubita

ILFI Zero Energy, Zero Carbon 

Manager, Building Impact

Inonge.Mubita@living-future.org

living-future.org 

living-future.org/zero-carbon/

https://living-future.org/

zero-carbon/ 

mailto:Inonge.Mubita@living-future.org
https://living-future.org/zero-carbon/
https://living-future.org/


Q&A



Thank you!

Contact Information:

Andrea Krim
akrim@neep.org

Jessie Burley
jessieb@townofbreckenridge.com

Mike Collignon
mcollignon@greenbuildercoalition.org

Inonge Mubita
inonge.mubita@living-future.org

mailto:akrim@neep.org
mailto:jessieb@townofbreckenridge.com
mailto:mcollignon@greenbuildercoalition.org
mailto:inonge.mubita@living-future.org


Thank You!

Building Energy Codes Program

www.energycodes.gov/training

BECP help desk

https://www.energycodes.gov/technical-assistance/help-desk

http://www.energycodes.gov/training
https://www.energycodes.gov/technical-assistance/help-desk
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