Ne
cp

Nexus of Building Energy
Codes and Emissions

Andrea Krim Darren Port

Building Policy Manager Senior Manager Codes and
Standards



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.



Northeast Energy Efficiency Partnerships 88

“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)”

We seek to accelerate regional collaboration to
promote advanced energy efficiency and related
solutions in homes, buildings, industry, and
communities.

We envision the region's homes, buildings, and
communities transformed into efficient, affordable,
low-carbon, resilient places to live, work, and play.

Drive market transformation regionally by fostering
collaboration and innovation, developing tools, and
disseminating knowledge



Presentation Overview
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 Background on Energy Codes and Appliance
Standards

e Existing regulations on building electrification

* How regulations can complement codes and
standards

Building Codes combined with appliance standards
are powerful tools to fight climate change, improve
health, and save households money.



Building Energy Codes in the U.S. 88
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Primarily covers new residential and commercial construction and new sections
or renovated sections of existing buildings. No provisions for existing buildings.



Building Energy Codes in the U.S. gg

 U.S. doesn’t have standardized approach to building codes
 No federal issued standards for energy efficiency

 Codes developed by trade organizations
ASHRAE

e State/Local government determines which code to adopt and
enforce

» Stretch codes, Zero Codes.
* Zoning Regs —or- Ordinances to increase EE, require all electric buildings



Building Energy Codes (Model)

2009 2015

WV == 2015
ME == 2021*
CT = 2021
NH == 2018
DC == 2021

*Updating stretch codes
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Appliance Standards
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Connecticut

State and Regional Emissions
Commitments

NEEP Region State Climate Goals

Baseline Year

Near-term Goal

10% by 2020

Interim Goal

45% by 2030

Long-term Goal

80% by 2050

Delaware

45% by 2020*

30% by 2030*

Maine

10% by 2020

45% by 2030

80% by 2050

Maryland

25% by 2020

40% by 2030

recommends 80% -
95% by 2050

Massachusetts

50% by 2030

75% by 2040

85% by 2050

New Hampshire

10% by 2020

20% by 2035

80% by 2050

New Jersey

1990 emissions level

by 2020

80% by 2050

New York

40% by 2030

85% by 2050

Pennsylvania

26% by 2025

80% by 2050

Rhode Island

10% by 2020

45% by 2035

80% by 2050

Vermont

40% by 2030

75% by 2050

Washington D.C.

50% by 2032

100% by 2050

West Virginia




Trajectory of Building Codes Toward Zero 88

* Increased Energy Efficiency
— Envelope

W iances Air regulations

compliment/push code

e Electrification

— Heat pumps, storage, PV (ready), EV (ready),
Appliances

e Renewables

LCA/Embodied Carbon/GWP/Red List




2021 / 2024 IECC ne
Electrification Defeats and Opportunities Gp

Residential Buildings:

 Water Heating
NAECA minimum electric storage tank water heaters are required to be
installed with renewables. Gas water heating is required to meet the
minimum UEF [RE126]. Requires water heating systems using gas to not
contain continuously burning pilot lights [RE107].

* Lighting and Power
Electrical outlets required by all fossil fuel appliances [RE147].

e Electric Vehicle Ready

Requires EV Capable or Ready charging stations for residential buildings
[CE217].

Commercial Buildings:

* Lighting and Power
Requires EV Capable or Ready charging stations for high rise residential
and commercial buildings [CE217].
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2024 |IECC 88

Upcoming Committee Meetings — ICC (iccsafe.org)

https://www.iccsafe.org/news-and-events-calendar/category/codes-standards-
calendar/

2024 Code Change Proposals

2021-Public-Input-Complete-Monograph -Revised-12-14-2021 reduced-file-
size.pdf (iccsafe.org)

2024 |IECC — EECC Recommendations on Key Proposals

EECC-Reccommendations-on-Key-2024-1ECC-Proposals.pdf
(energyefficientcodes.org)

Opportunities coming to engage in public comments.
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https://www.iccsafe.org/news-and-events-calendar/category/codes-standards-calendar/
https://www.iccsafe.org/wp-content/uploads/2021-Public-Input-Complete-Monograph_-Revised-12-14-2021_reduced-file-size.pdf
https://energyefficientcodes.org/wp-content/uploads/EECC-Reccommendations-on-Key-2024-IECC-Proposals.pdf

Local and Statewide Regulations toward
Building Electrification / Zero Emissions

 Benchmarking

* Building Performance Standards
e Stretch Codes

* Carbon Neutral Ordinances

e Zero Energy Codes
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Benchmarking Existing Buildings 88
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Building Performance Standards (BPS)

States and Cities with GHG Emissions Reduction Goals
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Sacramento,

Stockton
Oakland

San
Francisco ...
Fremont L

Riverside
Los Angeles
Anahelme

o,
Santa W
Irvine /
San Diego
Chula Vista

Legend
I Under 20% reduction by 2020-2025
I 20-60% reduction by 2020-2035
- 70-95% reduction by 2035-2050
\ 1 Net-zero or zero emissions goal by 2045-2050

I State does not have an emission target

Madison
®

\ Des Moines 5
° ch
Lincoln ®

= 7 Indianapd o
e :
g St. Louis @ J‘”

I.ouisvﬂle \\ \

emont ®

'W

ew Orleans
oY ® R 0Orlando

Tam
St. Petersburg ¢
"L. Miami

® Boston
Gl
New York
Philadelphia
Baltimore
Washington,
DC




Building Performance Standards
Northeast

e Boston— BERDO 2.0
— 50% by 2030 100 % by 2050

* NYCAct97/
— 40% by 2030 2005 baseline

e DC Omnibus Act of 2018
— GHG and EE 50% by 2032

e Baltimore, Philadelphia, Pittsburgh
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Stretch Codes NEEP Region

BC ENERGY STEP CODE

MA —
n G Northeast Energy _ - 2l
G p Efficiency Partnerships About Events Blog Our Work N Y e
&
@® Above Code Cities D C
’ ME
Above Code Cities M D

CA, IL, OR, WA
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Boulder, Co
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Massachusetts 88

Two hundred ninety-six (296) municipalities
have adopted the Board of Building Regulations
and Standards (BBRS) Stretch Code,
as of June 15, 2021

Base 2021 IECC w/ electrification, Stretch code, 2022 Muni Opt-In Zero Code
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Mass Energy Zero Code (EZ-Code) 88

Massachusetts Energy-Zero Code (E-Z
Code) Version 2.0
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Energy Efficiency

Prescriptive Path

-OR-

Performance Path w/ Prescriptive Backstop

Electrification

No Combustion (w/exceptions)
EV requirements

Demand Response requirements

Renewable Energy

Achieve Net Zero

Renewables demonstrating Additionality
No Weighting Factors

On-site Solar requirements
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Carbon Neutral Zoning & Ordinances
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SOMERVILLE BOSTON CAMBRIDGE
sCLIMATE RLAN-

WATERTOWN BROOKLINE MANY OTHERS

SOLAR PV ORDINANCE SEEKING HOME RULE TO BAN GAS

Photo: Janiski, Knowles, Place 19
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11+ Percent of California Population Living in Zero Emission Muni’s

Zero Em




Decarbonization - No Combustion or
Limit Nitrous Oxide (Nox)
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California

 New York Scoping (comments July 1)

 U.S. Department of Energy (DOE) Gas furnace efficiency 95% AFUE
* Ozone Transport Rules (comments June 21)

« Montgomery County, MD (no incentives for combustion appliances)

 Washington State Building Codes Council — space and water heating
electric requirements 2023

Texas, Utah, Bay Area, San Joaquin Valley, South Coast, Ventura
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Zero Energy Codes

NATIONAL PROTOTYPES

IECC 2021 Zero Code
ZNE Appendix

IECC 2030 / ASHRAE 90.1-2031 = Approaching ZNE

CALIFORNIA ! i : q MASSACHUSETTS
R ! ! A“/ Net Zero Carbon Stretch Code

-
= Start 20217?

Fully implemented 20247??

Title 24-2019
(near residential ZNE)
Zero Code

(commercial proposed) . ; . . B Boston + Cambridge
) ZNE zoning regulations
being developed

() No statewide code or home rule s

. Less energy efficient than 90.1-2007 . , 5™ } WASHINGTON DC

) IECC 90.1-2007 or equivalent - u % Appendix Z
Between IECC 90.1-2007and 90.1-2010 4 e (voluntary compliance path)
IECC 90.1-2010 or equivalent

{1 Between IECC 90.1-2010 and 90.1-2013

@ 1Ecc 90.1-2013 or equivalent

@ 1ECC 90.1-2013 or better




Zero Energy / Emissions Codes

* NEEP Region
— Washington DC — Appendix Z (2027)
— MA Muni Opt-in ZE Stretch 20227
— On the path to zero-base code VT (2027), NY (2026)
— MD all-electric code 2024

* (California
- Residential Solar requirement 2020
- 2022 Code Heat pumps, Electric Ready, Battery Storage,
Increased PV, Ventilation Requirements
- Commercial and Multifamily Solar requirements 2023
- All buildings net-zero

* Washington State - water/Space heat Pumps req July 23
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Renewables in Code

ZERO CODE 2.0"

A national and international
building energy standard
for new commercial,
institutional, and mid- to
high-rise residential
buildings.

ANSI/ASHRAE/ICC/USGBC/IES Standard 189.1-2020
Supersedes ANSVASHRAEACC/USGBC/IES Seandard 189.1-2017)
Includes ANSYASHRAEACC/USGBCAES adde:

b2 listed in Appendix M

ings

The Compilete Technical Contant of the Internctional Groen Construction Code™

Sea Appanden ™ for spproval camms by the ASHRAE Standurds Commesen, the ASHRAE Board of Dirsctors, the ntermabonsl
Code Coundl. U5 Green Bulding Council. the Muminating Enginesring Socesy. and e American Nadondl Scaedards busuie.

ho Standerd iz under comsnEous rmertenance by 2 Stasding Sunderd Prome: Commtes (S5PC) for which the Standerd: Comr
mimes Aas entabished 3 documaned program for ragiir JUBACHIN of 3aderd or rewsions. incideg Dracedrss for Smely
documarned. corsmnuss action on requests for change 1 any part of the Stasdand. bratructens (oc how to ssbmi 3 change
found o the ASMRAET webuce (Itzos frwww 1557 28 o Contimuous s eanancs

The buwss wcicton of an ASHRAE Ssandardt can be purchased f-orm the ASHRAE mebnine (v, sstwae. srg) ov from ASHRAE Cu
smmar Sensca. |30 Tachnakogy Parkway NW. Faschirea Cornare. GA 10091 E-mat- arders Gashran sy, Fax- 678.839.2179
Tolephane: 40446268400 (waridwide). or sl irve 1-800-527472) (for ordurs i US and Canada) For repries purmisson, go to
wrw 353 orghsrmesion.

© 2020 ASHRAE ane ICC SN 1041338
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Carbon - Codes - Policies
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 For codes to be effective the latest model codes must be
adopted and enforced.

e Codes to support ZE buildings must include latest efficient
technology.

 Codes must not be fossil fuel agnostic and move toward
maximum electrification (w/exceptions).

* Codes should connect buildings to the grid and scale buildings
to communities.

* Codes must address equity, to ensure zero energy buildings
for all populations.

* Incorporate a formalized anticipatory and precautionary focus
into regulatory process.

e Zero Energy Buildings are possible and affordable, today!
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NEEP Resources
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Codes / Standards Trackers, Toolkits, Papers

e Building Energy Codes & Standards

— https://neep.org/efficient-resilient-buildings-and-
communities/energy-codes

e Efficient, Resilient Communities

- https://neep.org/efficient-resilient-buildings-and-
communities/high-performance-communities
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Glossary Page
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* AFUE
— Annual fuel utilization efficiency ratio which measures furnace efficiency

* ASHRAE

— American society of heating refrigeration and air conditioning engineers
* |ECC

— International Energy Conservation Code

PV Ready
— Photovoltaic Ready
 EV Ready

— Electric Vehicle Ready
« LCA/GWP/Red List

— Life cycle analysis of energy technology
— Global Warming Potential

— The Red List if the “worst in class” materials and chemicals known to pose serious
health risks to humans and the environment as determined by the International
Living Future Institute
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Thank you.

For more information, contact:

akrim@neep.org
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