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NOTE: This document is a staff draft based on input from stakeholders. It is provided as a draft
for public comment and not for citation. Comments may be submitted (ideally in underline and
strike through) by August 16, 2021 to jsollod@iccsafe.org. A discussion session will be held on
August 9, 11-1 ET (register here).

EV Infrastructure in Building Codes: Greenhouse Gas Reduction’Resource

Introduction

Electrification of the transportation sector has been identified€as an essential'step in achieving
greenhouse gas (GHG) reduction goals to combat a changing climate. The built environment will
need to facilitate battery charging infrastructure that supportsithe increasing déploymentof electric
vehicles (EVs) across the nation to meet GHG reduction targets. Building codes have been
identified as a mechanism to help advance deployment,of EV charging infrastructure.

EV infrastructure requirements in building codes support the transition towards$yEV ownership
throughout the country by increasing accessitosparkingispaces with charging stations. Current EV
charging provisions in building codes, a§ shown belew. typicallyprequire.new buildings and major
renovations to include a mixture of parkingspaces with installed EV, charging infrastructure and
some with the necessary electricabhequipmentito supportithe future installation of EV charging
stations as EV use continues(to grow. The installation of EV*electrical equipment into new
buildings decreases installation costs of charging stations by 75 percent compared to installation
during a building retrofig@MrisdictiOhs comdidering EVlinfrastfucture installation requirements in
building codes should tak€hinto considérafton these potential future savings with the increased
initial constructiof @ests and the needls andkesources of the community’s homes and businesses,
among other things.

This resource provides backgtound on, the emergence of EVeleetrie—vehieles and presents the
solutions select Jurlsdlctlons have deployed to support 1ts expansion. A%se—mel&éed—rs—medel

Common EV-Integrated Building Code Strategies

There are three EV parking space charging infrastructure strategies that buildings codes include
for new buildings: EV-Capable, EV-Ready and EV-Installed.

EV-Capable: Parking spaces that have the electrical panel capacity and conduit installed during
construction to support future implementation of EV charging with 208/240-volt, 40-ampere

! Southwest Energy Efficiency Project, “EV Infrastructure Building Codes: Adoption Toolkit,” (2020).
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circuits. This strategy ensures the reduction of up-front costs for EV charging station installation
by providing the electrical elements that are difficult to install during a retrofit.

EV-Ready: Parking spaces that have full circuit installations of 208/240-volt, 40-ampere panel
capacity, raceway wiring, receptacle and circuit overprotection devices. This strategy supports the
installation of EV charging stations and includes all required electrical specifications for the
implementation of EV Supply Equipment (EVSE).

EV-Installed: Charging Stations or EVSE that are fully installed duringmew construction.
Current Approaches to EV-Integrated Codes

This section highlights some of the approaches to EV-integrated building codes that are harnessed
by various local governments. Table I highlights EV infrastructure code provisions that are
currently implemented across North America. These approaches can help communitiesidetermine
the best combination of EV space types and numbers to meet their individual GHG reduction
targets.

International Green Construction Code — Model Coade

The 2021 International Green Construction Code (IlgCC)includes the following requirements for
the installation of EVSE:

501.3.7.3 Electric vehicle charging facilities.

Where 20 or more on-site vehiele parking spaces are provided forinternational Building Code
(IBC) Occupancy Group A, B. E, Fl, M, and S buildings, not less than 4% of the total number of
parking spaces or not lessithan 8% of designated employee,only parking spaces shall be EV-Ready
spaces. Where 10 or more onssite vehicle parking spaces are provided for IBC Occupancy Group
R-1, R-2, and R-4 buildings, notiless than 20% of the total number of parking spaces shall be EV-
Ready spacest The required. number of EV-Ready spaces shall be rounded up to the next highest
whole number.

Exception: Parking spaces designated for other than passenger vehicles are permitted to be
excluded from the total number of on-sitéyparking spaces.

California.— State Level

California set ambitious targets,for ZEH charging infrastructure to support their mission of having
5 million ZEHs by 2030:The state plans to install 250,000 shared plug-in electric vehicle chargers,
including 10,000 DCFCs and 200 hydrogen stations by 2050. The 2020 California Green Building
Code’s (CALGreen)ineludes provisions for EV infrastructure requirements in new multifamily,
residential and non-residential buildings, as well as stretch code requirements. Local governments
can adopt or surpass the CALGreen stretch codes for EV-Capable or EV-Ready spaces, although
it is not required.

CALGreen requires new construction of multi-unit dwellings to include EV-Capable infrastructure
in at least 10 percent of parking spaces. The two-tiered reach codes enable cities to adopt
requirements for EV-Capable infrastructure in 15 percent or 20 percent of multi-unit development
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(MUD) parking spaces. CALGreen has also established requirements for new construction single-
family residences, duplexes and townhouses with private garages. The residential provisions
require EV-Capable capacity to support Level-2 charging station installations. CALGreen also
requires new construction non-residential buildings to have 6 percent of parking spaces EV-
Capable, with reach codes supporting 8 percent and 10 percent capacity.

Local governments have shown support of the CALGreen EV infiastructure building code
requirements, with 20 jurisdictions exceeding the minimum code requitements in their local code
adoptions. Some municipalities are also implementing parking ordinances, to encourage the
installation of EV charging stations, specifically for new construction. Some jurisdictions have
gone even farther to explore adoption of EV infrastructure codes that address existing buildings
including the City of Marin, City of Menlo Park, and the Citypand County of San Franeisco. Such
stretch codes target alterations and additions to provide ‘oppeortunities for EV infrastructure
installation in existing buildings.’

Denver, Colorado — City Level

Denver, Colorado amended the 2018 JECC and, IRCto’ inelude the following EV charging
infrastructure requirements to meet its goabof electrifying 30% of'all vehicles by 2030:

One- and two-family dwellings{ At least one EV-Ready parking,space per dwelling unit.

Multi-family dwellings (3+:dwellings) with 10+ spaces: 5% of parking spaces to be EV-Installed,
15% EV-Ready ParkingSpaces, and75% EV-Capable Parking Spaces.

Commercial buildings (Groups A, B, E, I, M, S-2) with 10+ spaces: 5% of parking spaces to be
EV-Installed, 10% EV:Ready Parking Spaces, and 10% EV-Capable Parking Spaces.

Building Adterations: ‘Level-3 Alterations’, where the work area exceeds 50 percent of the
original building area or more than 10 patking spaces are substantially modified, are subject to the
EV infrastructuréirequirements for both residential and commercial buildings.

DC Fast-charger provision: For MUD and Commercial buildings, allow developers to substitute
up to five Level-2 charging spacesiwith one DC fast-charging space (minimum 20kW).?

Winter Park, Florida~ City Level

The City of Winter Park adopted an EV-Readiness Ordinance that amends both its Land
Development Codesand Building Code. Winter Park amended Section 58-86 “Off-street Parking
and Loading Regulations” of its Land Development Code to include EV charging station
infrastructure and parking space requirements. Under this amendment, non-residential properties
with surface parking or parking structures are required to have a minimum of 10 percent of total
parking spaces to be Level-2 EV-Ready. The EV charging infrastructure is required to be installed
in accordance with the technical amendment made to the Florida Building Code (Chapter 22,

2 California Governor’s Office of Business and Economic Development, “Electric Vehicle Charging Station Permitting
Guidebook,” (First Edition: July 2019).
3 City of Denver Community Planning and Development, “Code Amendment Proposal,” (2019).
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Section 2703 of the City of Winter Park Code of Ordinances). The Land Development Code
amendment also requires non-residential properties to provide, at minimum, 1 parking space
equipped with a Level-2 EV charging station per every 20 required off-street parking spaces.

Vancouver, BC — International/City Level

The City of Vancouver adopted Building Code Bylaw 10908, whichgequires EV charging
infrastructure installation in new construction residential and commercial buildings. Single-family
dwellings with garages are required to have at least one EV-Readyparking space per dwelling
unit. Multi-family dwellings are required to have 100 percent of parking spaces be EV-Ready,
while commercial buildings must have 10 percent of parking spaces be EV-Ready.*

Although the code requires EV-Ready for 100 percent of parking spaces in, MUDSs; there is no
requirement to install the electrical capacity to charge all spacesat full power. Vancouver’s code
requirements encourage the use of charging management technology to achieve a high level of

plug-in electric vehicle readiness without the neéd for larger capaeity upgrades.

Table 1: Sample EV-Integrated Code Provisions’

Municipality/State | Year | Process Type Single-Family Multi-Family Commercial
1 EV-ReadWhSpace 5% EV=:Installed 0% EV- 5% EV-Installed, 10% EV-
Avon, CO 2021 Ordinance e, Ready, 15% EV-Capable Ready, 15% EV-Capable
per dwelling Qg (7+spaces) (10+ spaces)
V) _ 0, _
. . 1 EV-Ready Space 2 BRI, S0 15V 2% EV-Installed, 5% EV-
St. Louis, MO 2021 Ordinance er dwelling Unit Ready Read
P & (increases to 10% in 2025) Y
2% EV-Installed, 10% EV- 1% EV-Installed (increases
. . Ready by 1% every 5 years), 10%
Madison, WI 2021 Rinance b (increases by 10% every 5 | EV-Ready (increases by 10%
years) every 5 years)
Washington D.C. 2021 Legislation - 20% EV-Ready (3+ spaces) | 20% EV-Ready (3+ spaces)
| EV-Readv Space 5% EV-Installed, 10% EV- 5% EV-Installed, 10% EV-
Summit Countyg€O | 2020 IBC /1IRC 0y Spac Ready, 40% EV-Capable Ready, 40% EV-Capable
PR "ong Unit (10+ spaces) (25+ spaces)
2 EV-Ready Space 5% EV-Installed, 10% EV- 5% EV-Installed, 10% EV-
Dillon, CO 2020 | IBC/IRC oY Spac Ready, 40% EV-Capable Ready, 40% EV-Capable
e Eelitngg 1Um (10+ spaces) (25+ spaces)
3 EV-Ready Space 5% EV-Installed, 10% EV- 5% EV-Installed, 10% EV-
Breckenridge, CO 2020 | “IBC/IRC oY Spac Ready, 40% EV-Capable Ready, 40% EV-Capable
per dwelling Unit (10+ spaces) (25+ spaces)
4 EV-Ready Space 5% EV-Installed, 10% EV- 5% EV-Installed, 10% EV-
Frisco, CO 2020 | IBC/IRC oY Spac Ready, 40% EV-Capable Ready, 40% EV-Capable
per dwelling Unit
(10+ spaces) (25+ spaces)
Salt Lake City, UT 2020 Ordinance - 20% EV-Ready (5+ spaces) -
5% EV-Installed, 15% EV- o o
City of Boulder, CO | 2020 | 1BC/IRc | LEV-ReadySpace | "p 4 40% EV-Capable | > °EV-Installed, 10% EV-
per dwelling Unit Ready, 10% EV-Capable
(25+ spaces)
1 EV-Ready Space 5% EV-Installed, 15% EV- 5% EV-Installed, 10% EV-
Denver, CO 2020 IBC/IRC per dwelling Unit Ready, 80% EV-Capable Ready, 10% EV-Capable

4 City of Vancouver Building Policy Branch, “Electric Vehicle Charging of Buildings,” (2021).
5 Southwest Energy Efficiency Project, “EV Infrastructure Building Codes: Adoption Toolkit,” (2020).
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Municipality/State | Year | Process Type Single-Family Multi-Family Commercial
Honolulu, HI 2020 Ordinance ! E;_dcviepﬁ?liz iﬁice 25% EV-Ready (8+ spaces) | 25% EV-Ready (12+ spaces)
Chicago, IL 2020 Ordinance 20% EV-Ready (5+ spaces) | 20% EV-Ready (30+ spaces)

Zoning 1 EV-Capable Space | 2% EV-Installed, 18% EV- | 2% EV-Installed, 13% - 18%
LLelenens, GO 20 Ordinance per dwelling unit Capable (10+ spaces) EV-Capable (10+ spaces)
Flagstaff, AZ 2019 | IBC/IRC | | B¥IC Spece 3% EV-Ready 3% EV-Ready
Massachusetts 2019 - - - L BUARsEY ipes (e
spaces)
100% EV-Ready up to 6
Seattle, WA 2019 Ordinance ! ]eErVd_v%:ﬁ(ilr? Sgi?te space, 20% _for,parking lots 10% EV-Ready
P & with 7+ spaces
. 1 EV-Capable Space a
Sedona, AZ 2019 Appendix e @l i - 5% EV-Capable
Golden, CO 2019 Ordinance - 1 EV:lnstalled Space pef 15 parking space, 15% EV-Capable
. 1 EV-Ready Space 10% EV-Installed, 20% EV- | 10% EV-Installed, 40% EV-
SELBEE, 2R Ol per dwelling Unit Ready, 70% EV-Capable Capable
Fort Collins, CO 2019 | IBC/IRC | ! EV-Capable Space 10% BY-Capable .
per dwelling Unit
Vancouver, BC 2019 IBC/IRC lpfy&g:ﬁ?ggsgiff 100% EV-Ready 10% EV-Ready
10% EV-Ready;90% 10% EV-Ready, 10%
Oakland, CA 2018 IBC/IRC - "Raceway Installed'"}20% "Raceway Installed", 20%
total,panel capacity total panel capacity
Code of 1 EV-Capable Space o
Atlanta, GA 2017 Ordinances serdbeling Ui 20% EV-Capable
3% EV-Capable (240V
L EV-Capable Space indiyidual circuit branch
Aspen, CO 2017 IB@C pendwelling Unit with EV CAPABLE )
labelling)
. 1 EV-Ready Space N . 0 o
San Francisco, CA 2017 IBC/IRC o dhe T Ui 10% EV-Ready, Panel Capacity for 20%, Raceway for 100%
1 EV-Ready Space per Unit,
I'"EVM-Capable Space | 20% EV-Capable for Guest 20% EV-Capable, 5% EV-
Palo Alto, CA R’ IEBRYRC perdwelling Unit Parking with 5% EV- Installed
Installed
Oregon 2017 IBC/IRC - 5% EV-Ready
1 EV-Ready Space 2% EV-Ready
Boulder Countyg€0 | 2015 b per dwelling Unit (for new construction and 50% or 5,000 SF additions)
State Bulldin For Group B, Group R-1 hotel and motel only, Group R-2
Washington 2015 Code & - occupancies: 5% of parking spaces shall be EV Capable.
Size electrical room to serve 20% of spaces.
New York City, NY 2013 IBC/IRC - 20% EV-Capable | -
California 2010 IBC / IRC 1 EV-Capable Space 10% EV-Capable

(CALGreen)

per dwelling Unit
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Reference List

Electric Vehicle Charging Station Permitting Guidebook — California Office of Business and
Economic Development

EV Infrastructure Building Codes: Adoption Toolkit — Southwest Energy Efficiency Project
SWEEP

Final Code Amendment Proposal 2019 — City of Denver Community Plaafiing & Development

Greenhouse Gas Emissions — U.S. EPA

IECC Commercial 2019 Group B Proposed Changes — Internatig
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APPENDIX
STAKEHOLDERS PROVIDING INPUT

The following stakeholders participated in a listening session in January 2021 or provided
feedback on the staff draft. The content of this draft and subsequent drafts may not reflect the
policies or positions of the individuals or organizations identified.

&
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