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Summary of Acronyms
The following are key acronyms used throughout this Guidebook. Additional acronyms
are explained directly within the Guidebook text.
AC: alternating current

BEV: battery electric vehicle

CEQA: California Environmental Quality Act

DC: direct current

EVSE: electric vehicle supply equipment

FCEV: fuel cell electric vehicle

MUD: multi-unit dwelling

PEV: plug-in electric vehicle

PHEV: plug-in hybrid electric vehicle

ZEV: zero-emission vehicle






Governor Brown's
Executive Order about
ZEVs and the ZEV
Action Plan.

Preface

Zero-emission vehicles (ZEVs) promise to transform California by offering residents and
visitors new transportation choices. Across the state, ZEVs are improving air quality by
reducing local pollution and greenhouse gas emissions while saving consumers money
and helping new companies grow and create jobs. California cities and towns are
already home to tens of thousands of plug-in electric vehicles, and the state currently
represents 30 to 40 percent of the national market.

Plug-in Electric Vehicle Sales
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Note: Approximation assumes CA sales were 60% of U.S. sales in 2011 and 33% in 2012 and 2013.
Reference: www.hybridcars.com

ZEVs include plug-in electric vehicles (PEVs) and hydrogen fuel cell electric vehicles (FCEVs).
PEVs are currently widely available and include both pure battery electric vehicles and plug-
in hybrid electric vehicles, which use both a battery and a conventional engine to power
driving. FCEVs, which make electricity from hydrogen and oxygen on board the vehicle, are
on California’s roads in smaller quantities through limited vehicle leasing programs. Major
automakers have announced plans to deploy FCEVs more widely in California as early as
2015. State government supports the development of both vehicle technologies.

Accelerating the market for ZEVs is a cornerstone of California’s long-term
transportation strategy. Recognizing the great benefits of ZEVs, as well as the
challenges to expanding the ZEV market, Governor Edmund G. Brown issued an
Executive Order in March 2012 to “encourage the development and success of zero-
emission vehicles” The Governor’s Executive Order directs state government to meet
a series of milestones toward a long-term target of 1.5 million ZEVs on California’s
roadways by 2025. The Governor’s Office followed up this Executive Order with its
California ZEV Action Plan, which details more than 100 specific actions that state
government is taking to accelerate the ZEV market.


http://www.hybridcars.com
http://gov.ca.gov/news.php?id=17463
http://opr.ca.gov/docs/Governors_Office_ZEV_Action_Plan_(02-13).pdf
http://opr.ca.gov/docs/Governors_Office_ZEV_Action_Plan_(02-13).pdf
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State government has made it their priority to help California communities become
“ZEV ready,’ since it is vital to encouraging more ZEV drivers. When purchasing or
leasing a ZEV, in addition to traditional factors that influence automobile purchase, such
as vehicle cost and performance, potential ZEV drivers must also consider whether their
home, community and state can accommodate ZEV usage. Governor Brown’s Executive
Order recognizes this consideration and calls for California’s major metropolitan areas
to complete infrastructure plans, improve permitting and complete other actions to
accommodate ZEVs by 2015.

California communities of all sizes have already taken important actions to
accommodate local ZEV usage. Many local governments have facilitated the building
of electric vehicle charging stations and hydrogen fueling stations. Some local elected

leaders have educated their constituents on the benefits of these types of cars, and
building departments have improved permitting to expedite this new infrastructure.
This Guidebook showcases many of these actions and shares additional information to
help communities become ZEV ready.

Office of Planning & Research - State of California



Purpose and Use of the Guidebook

Several state agencies and ZEV experts have collaborated to prepare this Guidebook,
which provides helpful information to local and regional governments, community
leaders and residents. Its purpose is to help communities across the state support their
residents and businesses making the switch to ZEVs.

The Guidebook highlights many aspects of ZEV readiness, including necessary
infrastructure, planning and zoning, permitting guidelines, greening local fleets and
encouraging consumers through incentives and outreach. California communities are in
various stages of enabling ZEV usage, so communities and stakeholders will likely find
different uses for this Guidebook.

State government supports expansion of both plug-in electric vehicles and fuel cell
electric vehicles. However, much of the information in this Guidebook focuses on
plug-in vehicles, as these vehicles are currently commercially available, and several
opportunities and challenges for PEV infrastructure have already emerged.

In addition to promoting ZEVs, state agencies strongly support the development
and use of low-carbon fuels to meet California’s goals for clean air and reduced
vehicle emissions. The state has also prioritized the planning and building of more
environmentally sustainable communities that reduce unnecessary vehicle travel
and traffic congestion. The Guidebook, however, focuses on zero-emission vehicles,
recognizing the timely opportunity to accelerate the ZEV market.

The guidebook is divided into three main sections:

Background information
Recommended actions for local communities
Practical tools and templates

Each recommendation in the Guidebook includes a brief snapshot of the issue, a series
of key steps that communities can take related to that topic and, when applicable,

a featured resource that provides more information. Examples and case studies are
included throughout the document. The Guidebook is written as a “living document”
that can be updated as new resources become available and as ZEV technology and the
market for these vehicles evolve.



This section of the Guidebook includes background information
on zero-emission vehicles:

® Overview of Zero-Emission Vehicles

® Benefits of Enabling Zero-Emission Vehicle
Infrastructure in Communities

® Current State Policy on Zero-Emission Vehicles

® Funding and Financing for Zero-Emission
Vehicle Readiness




More Info: The U.S.
Department of
Energy summarizes
ZEV technology and
information about how
the vehicles operate.

Overview of Zero-Emission Vehicles

Snapshot: Zero-emission vehicles (ZEVs) are vehicles with no harmful tailpipe
emissions and include plug-in electric vehicles (PEVs) and fuel cell electric vehicles
(FCEVs). Zero-emission vehicle technology is developing rapidly with several vehicle
models presently available and more in development.

Zero-Emission Vehicle Ecosystem: Consumers report that ZEVs are fun to drive,

more affordable to operate over time than conventional vehicles, more convenient to
refuel and require less maintenance. Unlike other vehicle purchases, the decision to
buy a ZEV will not be made based only on a particular vehicle’s cost, appearance and
performance. The decision will also be significantly influenced by the infrastructure and
policies within a community that exist to support ZEV usage. In other words, a potential
ZEV driver will consider whether their homes, communities and regions are “ZEV ready.”
This consideration can include several questions:

How long does it take to charge my plug-in electric vehicle? How much will it cost?
Do | need charging equipment in my home? If so, is it easy and affordable to add this?
Where can | find a hydrogen fueling station in my community?

How easy is it to fuel my car with hydrogen?

How many charging and fueling stations are available in my area? Are stations
sufficient to enable the use of my ZEV in my everyday life?

Will I enjoy any special benefits by driving a ZEV — such as carpool/HOV lane access
or preferred parking?

In addition to infrastructure, community readiness includes ZEV-related policies,
incentives and communication that inform the total ZEV customer experience. All of these
elements are important to “ZEV readiness” and addressed throughout the Guidebook.

Plug-In Electric Vehicles: A PEV can operate on battery power and recharges from
the electrical grid. Two types of PEVs are currently commercially available: battery
electric vehicles and plug-in hybrid electric vehicles. Each technology offers a range of
attributes and functions for consumers.

Battery electric vehicles (BEVs) run completely on electricity stored in batteries

and have an electric drive motor to operate the vehicle. These vehicles may also be
referred to as all-electric vehicles or electric vehicles (EVs). Many BEV models are
already available in California and more are coming soon. Currently, most BEVs have
a range of 50-100 miles on a single charge.

Plug-in hybrid electric vehicles (PHEVs) combine an electric drive system with an
internal combustion gasoline engine. These vehicles plug into the electrical grid to
recharge the onboard battery, but also have a refillable gasoline tank. PHEVs operate in
electric mode first and then switch to or blend with gasoline power as necessary. These
vehicles release emissions when running on their internal combustion engines and
require maintenance comparable to a traditional gasoline vehicle. PHEVs typically have
an electric range between 10 and 40 miles, because they have smaller battery packs
than those used in BEVs. However, PHEVs may be driven for hundreds of miles on their
internal combustion engine in a single driving experience after the battery is depleted.


http://www.afdc.energy.gov/fuels/
http://www.afdc.energy.gov/fuels/
http://www.afdc.energy.gov/fuels/

PEV Charging: Charging any PEV is fairly simple, similar to the way people charge their
cordless lawn and garden equipment. In fact, many PEV drivers simply charge their PEV
every day by plugging into a standard 120-volt wall outlet.

PEV charging stations come in many shapes, sizes and brands and are built and sold by
a range of companies. Charging equipment is often referred to by industry experts as
electric vehicle supply equipment or EVSE. PEV charging is broadly separated into levels
based on the amount of electricity that is transferred to a vehicle battery in a certain
period. Generally, three charging categories are used to describe PEV charging:

AC Level 1 Charging: The most basic and common form of vehicle charging, Level

1 charging transfers 120 volts (1.4-1.9 kW) of electricity from the electrical grid to

vehicle batteries, equivalent to the electricity provided by a common wall receptacle. —
PEVs typically come with a 120-volt charging cord that enables PEV owners to plug .-/ \
in their vehicles to any conventional 120-volt, three-pronged outlet. Level 1 charging ' T T .
can also occur through dedicated Level 1 charging equipment built specifically &

for PEVs. Because Level 1 charging involves a fairly low transfer of electricity, this T
category of charging is usually the easiest to implement, but takes the longest to ) m—
recharge the vehicle’s battery. Level 1 is a good solution for home charging and for f T T\
workplace charging with longer dwell times, especially for plug-in hybrids. Typically,

a PEV gains 4-6 miles of range for every hour of charge. , a

AC Level 2 Charging: This level of charging transfers 240 volts (up to 19.2 kW) of
electricity to vehicles, and therefore, can recharge vehicles faster than Level 1. Typically,
a PEV gains 10-20 miles of range for every hour of charge. This amount of electricity

is what is commonly required to power a hot tub or large air conditioner. Because

it operates at higher voltage, Level 2 charging typically requires the purchase and
installation of dedicated charging equipment. Level 2 chargers currently comprise the
majority of publicly available charging equipment across California. Many owners of
PEVs, particularly BEVs, have installed Level 2 charging in their homes.

DC Fast Charging: This level of charging provides the fastest battery recharge currently
available for PEVs. Fast charging transfers a high voltage (typically 400-500 volts or 32—
100 kW, depending on the electrical current) of direct current (DC) to vehicle batteries.
Fast charging can raise the state-of-charge (SOC) to about 75 to 80 percent in as little

as fifteen to thirty minutes and can top-off a battery to extend a vehicle’s distance in a
similarly short period of time. These chargers are typically located in publicly available
locations near major transportation corridors to maximize the use of BEVs and to attract
an adequate number of vehicles that can charge during a short period. Only a few DC
fast chargers are currently installed in California, but the number will increase over time.

Fuel Cell Electric Vehicles: FCEVs create electricity from hydrogen and oxygen.
Hydrogen, stored on board the vehicle as a compressed gas, is safe and currently
available for industrial uses. When running low, the tank is filled at a hydrogen fueling
station. FCEVs take 3 to 7 minutes to fill and have a range similar to gasoline vehicles
(250-400 miles).

In a FCEV, hydrogen is 2-3 times more efficient than gasoline in a conventional vehicle.
Hydrogen is nontoxic, noncorrosive and environmentally benign and can be produced
locally from a variety of sources including natural gas, water and biogas.



1. Hydrogen Tank supplies
hydrogen to the fuel cell stack

2. Fuel Cell Stack generates
electricity that flows to the
power module

3. Power Module distributes
the electricity throughout the
vehicle including the motor

4. Electric Motor turns the
wheels

5. Radiator dissipates heat
6. Battery supplies extra torque

and stores energy from
regenerative braking
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Hydrogen Dispenser at Shell
Station. Newport Beach, CA.

Source: FuelCellWorks.com

Hydrogen Fueling Stations: Hydrogen fueling stations operate similarly to traditional
natural gas fueling stations and are usually located at an existing gas station. Hydrogen
dispensers at a retail gasoline or natural gas station appear very similar to gasoline
dispensers, with a slightly different nozzle. Hydrogen is delivered at 35 MPa or 70 MPa
(5,000 psi or 10,000 psi) to the vehicle's tank.

A hydrogen fueling station consists of equipment for storing, compressing and
dispensing hydrogen. Hydrogen can be delivered to the site as a compressed gas
or as cryogenic liquid. Hydrogen may also be produced at a station using additional

How a Fuel Cell Vehicle Works

equipment. Filling the car’s tank is similar to dispensing compressed natural gas or
filling a propane tank. The driver connects the nozzle to the vehicle’s receptacle to form
a tight seal. Once the connection is firm, fuel is dispensed from the station’s storage into
the vehicle through the dispenser.

A regional network of hydrogen stations is being developed to support early
commercialization of fuel cell electric vehicles. Through the California Fuel Cell
Partnership, stakeholders published a Road Map (2012) to locate and operate stations
in early adopter communities as well as key destination and connector areas.


http://cafcp.org/sites/files/20120814_Roadmapv(Overview).pdf
FuelCellWorks.com

Benefits of Zero-Emission Vehicle
Community Readiness

Snapshot: Zero-emission vehicles benefit individuals and California’s towns, cities,
counties and rural communities. For individuals, ZEVs provide new vehicle choices,

fun and smooth electric driving, reduced noise and, typically, lower the total cost of
car ownership. Significant potential savings can result for ZEV drivers through lower
costs to charge/fuel the vehicle and less required maintenance over time because
ZEVs do not have many of the internal components of traditional engines that may
require maintenance, repair or replacement. ZEVs benefit communities by reducing
local pollution from vehicle tailpipes, helping local governments meet goals to combat
climate change and enabling residents to transform their lifestyles using these new
vehicle technologies.

Specific community benefits of ZEVs

ZEVs reduce pollution in communities: Increased numbers of ZEVs on the road
reduce tailpipe pollution and its harmful effects on local residents. The ZEVs' quieter
engines also reduce localized noise pollution.

ZEVs reduce climate change-causing greenhouse gas emissions: With zero tailpipe
emissions, the carbon footprint of a ZEV is significantly less than a conventionally
powered vehicle. While climate change is a global issue, its impact is often felt in local
communities.

People with ZEVs are attracted to ZEV-ready communities: Installing public charging
equipment and hydrogen fueling stations ensures that local communities are an
attractive place for ZEV drivers to live, shop and do business. Locating public charging
equipment in shopping centers, for example, can attract drivers to shop there.

Enabling ZEVs improves constituent service for residents: Although a growing
number of Californians are driving ZEVs, many potential drivers are uncertain whether
infrastructure and other ZEV services are available in their communities. By providing
infrastructure and other local support (such as efficient permitting) and by publicly
promoting such services, communities expand consumer choice and encourage
residents that want to make this transition.

ZEVs enhance energy reliability and independence: The use of electricity and
hydrogen to power vehicles supports domestically produced sources of energy. This
can reduce reliance on imported energy sources and uncertainty over fuel costs. In
addition, as “vehicle-to-grid” technologies develop, they will enable car batteries and
fuel cells to provide electricity back to the grid, allowing ZEVs to become an important
source of distributed energy storage in communities, especially during emergencies.

ZEVs provide access to new and convenient fuels: Becoming ZEV ready offers new,
clean and economical fuel choices to local residents and businesses. PEVs, for example,
enable the convenience of charging at home over night.

DriveClean.ca.gov is a
comprehensive buying
guide for ZEVs.


http://www.driveclean.ca.gov/index.php

Recognition Opportunity

Governor Brown
honors communities
for their innovative ZEV
readiness efforts in his
Environmental and
Economic Leadership
Awards Program.

Is your community
ready to apply?

Integrating ZEVs into both private and public fleets saves money: Adding ZEVs
into fleets leads to both potential cost savings and environmental benefits and further
establishes a community as a leader in ZEV readiness.

Taking ZEV readiness actions today enables communities to utilize state and
federal incentives, grants and loans: Taking action now saves on overall costs for
community readiness. It is possible that many of these incentives will be in place for
only a finite amount of time. For more information about available incentives, refer to
the Funding and Finance section of the Guidebook.

Becoming a model for other communities: California is taking a leadership role in
accelerating the market for ZEVs. Communities have the opportunity to be a state and
national leader in the transition to cleaner transportation.



http://www.calepa.ca.gov/Awards/GEELA/
http://www.calepa.ca.gov/Awards/GEELA/
http://www.calepa.ca.gov/Awards/GEELA/




Current State Policy
on Zero-Emission Vehicles

Snapshot: California has enacted several laws, regulations, incentives and programs
to support zero-emission vehicles. These efforts began in 1990 with the California Air
Resources Board’s ZEV Regulation (see California’s ZEV Regulation) and most recently
with Governor Brown'’s Executive Order calling for 1.5 million ZEVs on California
roadways by 2025. California’s state policies and U.S. national policies, in parallel with
decades of advanced vehicle research and development by auto manufacturers, have
led to the current ZEV market’s success.

Governor Brown'’s Zero-Emission Vehicle Executive Order

Recognizing the benefits of ZEVs, as well as challenges to growing the market, Governor
Brown issued Executive Order B-16-2012 in March 2012 that directs California to
“encourage the development and success of zero-emission vehicles to protect the
environment, stimulate economic growth and improve the quality of life in the state”
The Governor’s Executive Order establishes several milestones organized into three
time periods.

By 2015
The state’s major metropolitan areas will be able to accommodate ZEVs through
infrastructure plans and streamlined permitting
Private investment and manufacturing in the ZEV sector will be growing
The state’s academic and research institutions will contribute to ZEV market
expansion by building understanding of how ZEVs are used

By 2020
The state’s ZEV infrastructure will be able to support up to 1 million vehicles
The costs of ZEVs will be competitive with conventional combustion vehicles
ZEVs will be accessible to mainstream consumers
There will be widespread use of ZEVs for public transportation and freight transport

By 2025
Over 1.5 million ZEVs will be on California roadways and their market share will be
expanding
Californians will have easy access to ZEV infrastructure
The ZEV industry will be a strong and sustainable part of California’s economy
California’s clean, efficient ZEVs will annually displace at least 1.5 billion gallons of
petroleum fuels

The Executive Order also directs state government to begin purchasing ZEVs. In 2015,
10% of state departments’light-duty fleet purchases must be ZEVs, climbing to 25% of
light-duty purchases by 2020.


http://gov.ca.gov/news.php?id=17472
http://gov.ca.gov/news.php?id=17472

Laws and Regulations Promoting Zero-Emission Vehicles

California’s ZEV Regulation: Initially adopted by the California Air Resources Board (ARB)
in 1990, the ZEV Regulation requires car manufacturers to produce ZEVs and advanced
technology vehicles proportional to total sales volumes in California. In December 2009,
ARB staff worked on incorporating the state’s goal of reducing greenhouse gas emissions
to 80 percent below 1990 levels by 2050 in the ZEV regulatory revisions. The ZEV
Regulation amendments adopted in 2012 as part of California’s Advanced Clean Cars
Program increase the requirements for ZEVs between 2018 and 2025. ARB anticipates
that ZEVs will reach over 15% of new cars sold in California in 2025.

Assembly Bill 118 (Nuiiez, Chapter 750, Statutes of 2007): Titled the “California
Alternative and Renewable Fuel, Vehicle Technology, Clean Air, and Carbon Reduction
Act of 2007, this law provides $1.4 billion through the Alternative and Renewable

Fuel and Vehicle Technology Program (ARFVTP) for clean vehicles and their associated
infrastructure from 2008 to 2015. Revenue for this program is collected through vehicle
license and smog abatement fees. Annual funding from ARFVTP enables the state’s
vehicle rebates for ZEVs, infrastructure and grants for ZEV-technology companies.

It is scheduled to sunset in 2015 unless reauthorized. Funding for the ARFVTP was
extended to 2024 by Assembly Bill 8 (Perea, Statutes of 2013). AB 8 also extends the Air
Quality Improvement Program, the Enhanced Fleet Modernization Program and the
Carl Moyer Memorial Air Quality Standards Attainment Program.

Low Carbon Fuel Standard (LCFS): A set of regulations established pursuant to Assembly
Bill 32 and Executive Order S-01-07 (2007) requires fuel providers in California to reduce
the carbon content of the fuels they sell in California by 10% by 2020. Growing the ZEV
market can be a key way to achieve requirements of low carbon fuel standards.

Senate Bill 454 (Corbett, Statutes of 2013): Creates the Electric Vehicle Charging
Stations Open Access Act, which makes it easier to charge electric vehicles by making
PEV charging stations both easier to locate and useable by all electric vehicle drivers
regardless of network subscription.

Vehicle license fees levied by local air districts: A number of legislative bills provided
the authority for the state’s local air districts to increase vehicle license fees in their
jurisdictions to provide funding for air pollution reduction, including clean vehicle programs.
The programs vary by district; a directory of local air districts can be found here.

Senate Bill 71 (Padilla, Chapter 10, Statutes of 2010): Authorizes certain sale and use
tax exemptions on manufacturing equipment for ZEVs and other advanced or alternative
transportation or energy technologies. This law, which enables these tax exemptions
through 2020, provides an incentive to locate ZEV manufacturing within California.

Alternative and
Renewable Fuel and
Vehicle Technology
Program. Funds are
allocated to two
programs created

by this act, the Air
Quality Improvement
Program (administered
by the California Air
Resources Board) and
the Alternative and
Renewable Fuel and
Vehicle Technology
Program (administered
by the California Energy
Commission). Visit each
program’s homepage
for more information.

Office of Planning & Research - State of California


http://www.arb.ca.gov/msprog/zevprog/zevprog.htm
http://www.arb.ca.gov/msprog/zevprog/factsheets/advanced_clean_cars_eng.pdf
http://www.arb.ca.gov/msprog/zevprog/factsheets/advanced_clean_cars_eng.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_0101-0150/ab_118_bill_20110630_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_0101-0150/ab_118_bill_20110630_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_0101-0150/ab_118_bill_20110630_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_0101-0150/ab_118_bill_20110630_chaptered.pdf
http://www.arb.ca.gov/fuels/lcfs/lcfs.htm
http://www.arb.ca.gov/fuels/lcfs/eos0107.pdf
Senate Bill 454 
http://www.arb.ca.gov/capcoa/roster.htm
http://leginfo.ca.gov/pub/09-10/bill/sen/sb_0051-0100/sb_71_bill_20100324_chaptered.pdf
http://www.arb.ca.gov/msprog/aqip/aqip.htm
http://www.arb.ca.gov/msprog/aqip/aqip.htm
http://www.arb.ca.gov/msprog/aqip/aqip.htm
http://www.energy.ca.gov/drive/index.html
http://www.energy.ca.gov/drive/index.html
http://www.energy.ca.gov/drive/index.html
http://www.energy.ca.gov/drive/index.html

Clean Vehicle Rebate
Project. This program

is designed to
accelerate widespread
commercialization

of ZEVs by providing
consumer rebates up to
$2,500 to partially offset
the higher cost of these
advanced technologies.
The program has
provided more than
23,500 rebates since its
creation. It is funded

by the California Air
Resources Board

and managed by the
California Center for
Sustainable Energy.

The Plug-In Electric
Vehicle Collaborative
(PEVC) maintains a list
of Current California
Plug-In Electric Vehicle
Policies. View the PEVC
website for up to date
information about PEV
laws and policies.

Laws and Programs Incentivizing
Zero-Emission Vehicles Purchases

Consumer rebates: State government currently administers the Clean Vehicle Rebate
Project, which provides direct rebates to consumers for the purchase of qualifying ZEVs.

Carpool access: ZEVs currently benefit from access to the state’s carpool or high-
occupancy vehicle (HOV) lanes. Two bills enable use of these carpool lanes by ZEVs: Senate
Bill 535 (Yee, Chapter 215, Statutes of 2010) and Assembly Bill 2405 (Blumenfield,
Chapter 674, Statutes of 2012). Certain ZEVs, including pure BEVs and hydrogen FCEVs,
are eligible for white-colored carpool stickers. The cleanest PHEVs are currently eligible for
green-colored carpool stickers, which have a limited distribution of 40,000. Assembly Bill
266 (Blumenfield, Statutes of 2013) and Senate Bill 286 (Yee, Statutes of 2013) extend the
white and green sticker programs until 2019, or until federal authorization expires.

Assembly Bill 2405 (Blumenfield, Chapter 674, Statutes of 2012): Also known as the
Choose Clean Cars Act of 2012, this law permits ZEVs to use high-occupancy toll lanes
without paying toll charges. It is scheduled to sunset in 2015 unless reauthorized.

Assembly Bill 2502 (Blumenfield, Chapter 675, Statutes of 2012): Allows car dealers to
include the cost of electric vehicle charging equipment within electric vehicle purchase
financing, making it easier for PEV purchasers to get in-home charger installations.

Assembly Bill 475 (Butler, Chapter 274, Statutes of 2011): Authorizes local
government to require that cars located in a parking space with PEV charging
equipment must be plugged into the charger in order to ensure that the space is being
used for PEV charging.

Senate Bill 880 (Corbett, Chapter 6, Statutes of 2012): This bill outlines the rights
and responsibilities of homeowner associations (HOAs) and PEV owners for charging
in common-interest developments (condominiums, co-ops and certain other multi-
unit dwellings). The basic purpose is to ensure that PEV drivers are not unreasonably
prohibited from installing charging equipment, either in their deeded or designated
parking spaces or in common areas.

Zero-Emission Vehicles Codes and Standards

California maintains building codes and standards to ensure that buildings meet
uniform safety and performance requirements. While codes specify certain legal
requirements for buildings, standards dictate how to meet those requirements. Codes
and standards become legally enforceable when jurisdictions adopt them by reference
or direct incorporation into their regulations.

State Code Requirements: California’s building codes provide uniform requirements
for buildings throughout the state and are contained in Title 24 of the California Code
of Regulations (CCR). Title 24 applies to all building occupancies and related features
and equipment. It is organized into twelve separate parts that contain the requirements
for a building’s structural, mechanical, electrical and plumbing systems, in addition to
measures for energy conservation, sustainable construction, maintenance, fire and


http://http://energycenter.org/programs/clean-vehicle-rebate-project
http://http://energycenter.org/programs/clean-vehicle-rebate-project
http://www.evcollaborative.org/sites/all/themes/pev/files/sb_535_bill_20100830_chaptered.pdf
http://www.evcollaborative.org/sites/all/themes/pev/files/sb_535_bill_20100830_chaptered.pdf
http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml;jsessionid=a8d177d08a198c56158d731ba5f3?bill_id=201120120AB2405
http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml;jsessionid=a8d177d08a198c56158d731ba5f3?bill_id=201120120AB2405
http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml;jsessionid=a8d177d08a198c56158d731ba5f3?bill_id=201120120AB2405
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120AB2502
http://www.leginfo.ca.gov/pub/11-12/bill/asm/ab_0451-0500/ab_475_bill_20110907_chaptered.html
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120SB880
http://energycenter.org/programs/clean-vehicle-rebate-project
http://energycenter.org/programs/clean-vehicle-rebate-project
http://www.evcollaborative.org/current-california-pev-policy
http://www.evcollaborative.org/current-california-pev-policy
http://www.evcollaborative.org/current-california-pev-policy
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life safety and accessibility. For a complete list of the Title 24 parts, visit the Building
Standards Commission website. The State of California is continuing to develop new
code requirements for ZEVs. Assembly Bill 1092 (Levine, Statutes of 2013) requires

the California Building Standards Commission and the Department of Housing and
Community Development to develop standards for PEV charging infrastructure in
multi-unit dwellings and non-residential developments.

Specific parts within Title 24 identify certain requirements for ZEV installations, such as
the California Electrical Code (Part 3), the California Building Code (Part 2), the California
Residential Code (Part 2.5) and the California Green Building Standards Code (Part 11).

CALGreen Code (Part 11, Title 24): California’s green building code promotes
environmentally sustainable building practices and includes both mandatory
requirements and voluntary measures. Currently, all ZEV-related measures in the
CALGreen Code are voluntary. However, municipalities can make these measures
mandatory by adopting them through ordinance. Local governments can also
incentivize developments that voluntarily incorporate ZEV-related measures. The
following voluntary measures contained in the CALGreen Code can be implemented by
local ordinance.

A4.106.6": Provides standards for supporting PEVs, including wiring for future electrical
vehicle charging installations in residential buildings.

A5.106.5.3: Offers a standard for wiring for future electrical vehicle charging installations at
commercial, retail and other nonresidential locations. It also includes information about
minimum parking requirements.

City and County Code Requirements: Cities and counties in California are required

by state law to enforce Title 24 building standards. However, cities and counties may
adopt local laws (also called ordinances) to modify these state building standards under
limited circumstances to accommodate local climatic, geological or topographical
conditions. This limited allowance means that a city or county may have local
ordinances that modify or add to the provisions of Title 24 for ZEV readiness. The
California Building Code (Sections 1.1.8, 1.1.8.1 and 1.8.6) outlines the specific findings
that a city or county must make for each amendment, addition or deletion to the state
building codes. For more information about modifying CALGreen, visit the Building
Standards Commission Website.

Technical Codes and Standards for ZEV Technologies

ZEV industry stakeholders have developed standards that set voluntary technical
specifications for zero-emission vehicles. Various professional organizations and
associations have developed such standards, often in collaboration with each

other. The primary source of vehicle-related standards is the Society of Automotive
Engineers (SAE), which issues Standards and Technical Information Reports based on a
collaborative process involving experts from government, industry, regulatory agencies
and academia. The Institute of Electrical and Electronic Engineers, the International
Code Council, the National Institute of Standards and Technology, the National Fire

1 In the 2013 edition of the CALGreen code (effective Jan. 1, 2014), these provisions are found in section
A4.106.8.

D Case Study

The City of Los Angeles
has adopted PEV
requirements based on
the CALGreen Code for
both high- and low-rise
residential units (Los
Angeles Municipal
Code, Chapter IX,

Art. 9).They are also
working on simplifying
the entitlement process
for hydrogen station
installations. View the
complete Los Angeles
Green Building Code.


http://www.bsc.ca.gov/codes.aspx
http://www.bsc.ca.gov/codes.aspx
http://www.iccsafe.org/cs/codes/Errata/State/CA/5570S1002.pdf
http://www.bsc.ca.gov/codes/localfilings.aspx
http://www.bsc.ca.gov/codes/localfilings.aspx
http://ladbs.org/LADBSWeb/LADBS_Forms/Publications/LAGreenBuildingCodeOrdinance.pdf
http://ladbs.org/LADBSWeb/LADBS_Forms/Publications/LAGreenBuildingCodeOrdinance.pdf
http://ladbs.org/LADBSWeb/LADBS_Forms/Publications/LAGreenBuildingCodeOrdinance.pdf
http://ladbs.org/LADBSWeb/LADBS_Forms/Publications/LAGreenBuildingCodeOrdinance.pdf
http://ladbs.org/LADBSWeb/green-bldg.jsf
http://ladbs.org/LADBSWeb/green-bldg.jsf
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To learn about electric
vehicle standards
development, visit the
UL Website.

Protection Association and Underwriters Laboratories are key organizations that
develop broader codes and standards for ZEV infrastructure, such as for charging
equipment and its installation or the communication protocols for smart grid devices.

Although standards are not binding, they may become legally enforceable if referenced
or enacted through state or local regulations. For example, SAE J2719, which defines
the hydrogen purity at the dispenser, is enforceable in California because it was
adopted through the Department of Agriculture, Division of Measurement Standards.
Furthermore, voluntary technical standards are often used by funding agencies, like the
Energy Commission, when designing solicitations and issuing awards. The Department
of Energy’s Alternative Fuels Data Center provides a directory of codes and standards
relating to ZEVs. The Society of Automotive Engineers is a key source for hydrogen
station fueling protocols and electric vehicle recharging.

Federal Laws and Programs

The federal government is actively working to promote ZEVs from the highest level.
President Barack Obama has called for one million electric vehicles on U.S. roadways by
2015 during his 2011 State of the Union Address. A number of specific federal laws and
programs support the ZEV market in California.

National Greenhouse Gas and Corporate Average Fuel Economy Standards for
Vehicles: Federal standards require that passenger cars, light-duty trucks and medium-
duty passenger vehicles sold in the U.S. meet certain fuel economy and greenhouse
gas emission standards. ZEVs are one way auto companies can lower greenhouse gas
emissions and meet the requirement.

Energy Policy Act: This act sets goals and mandates to increase clean energy use and
improve energy efficiency in the nation. It also requires certain public-sector fleets to
acquire alternative fuel vehicles and establishes incentives for the private sector.

Renewable Fuel Standard: The federal Renewable Fuel Standard requires that 36
billion gallons of total renewable fuel be used as transportation fuel by 2022 in the U.S.
This requirement promotes the use of alternative fuels.

Electric Vehicle Everywhere Workplace Charging Challenge: The Department of
Energy initiated a program in early 2013 that promotes employers placing electric
vehicle chargers in their workplaces. Many businesses, including national and

international companies, have already signed on to this program. See a current list of
all companies.



http://www.afdc.energy.gov/codes_standards.html
http://www.afdc.energy.gov/afdc/laws/law/US/385
http://www.afdc.energy.gov/afdc/laws/law/US/385
http://www1.eere.energy.gov/vehiclesandfuels/epact/
http://www.epa.gov/otaq/fuels/renewablefuels/
http://www1.eere.energy.gov/vehiclesandfuels/electric_vehicles/workplace_charging.html
http://www1.eere.energy.gov/vehiclesandfuels/electric_vehicles/partners.html
http://www1.eere.energy.gov/vehiclesandfuels/electric_vehicles/partners.html
http://www.ul.com/global/eng/pages/offerings/industries/powerandcontrols/electricvehicle/evstandards/
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Plug-In Electric Vehicle Program: The Department of Defense has announced it
plans to commit $20 million to launch electric vehicle fleet pilot projects at six military
installations. Two of these pilots are planned for California: Los Angeles Air Force Base
and China Lake Naval Weapons Station.

H2USA: The Department of Energy recently launched H2USA, a new public-private
partnership focused on advancing hydrogen infrastructure to support more
transportation energy options for U.S. consumers, including fuel cell electric vehicles.

Leadership in Energy and Environmental Design
and PEV Charging

Leadership in Energy and Environmental Design, or LEED, is the most widely
recognized and used green building program across the globe. LEED is a certification
program for buildings, homes and communities that guides the design, construction,
operations and maintenance. More than 53,000 projects are currently participating
in LEED, encompassing more than 10.1 billion square feet of construction space.

Installing an electric vehicle charger in a home or commercial building can earn
points toward LEED certification at all levels (Basic, Silver, Gold or Platinum).
Commercial buildings of any size and multifamily residences over four stories can
earn up to 3 LEED points under the New Construction Sustainable Sites Credit
4.3 Alternative Transportation, Low-Emitting and Fuel-Efficient Vehicles, or 3 to
15 LEED points under the Existing Building Sustainable Sites Credit 4 Alternative
Commuting Transportation for installing one or more EV chargers. Multifamily
residences under four stories and single-family residences that are new or under
major renovation may earn one credit under LEED for Homes Credit 3 Innovative
Design for installing one or more EV chargers.

In addition to points available for installing chargers, LEED New Construction and
Existing Building tracks both offer a number of opportunities to earn points in other
categories related to EVs and other low-emission/fuel-efficient vehicles (LE/FEs).
Buildings designed to encourage the adoption of cleaner alternative fuel vehicles
and change our ingrained commuting habits may earn the following points.

1. Providing preferred parking for LE/FEs for employees, tenants or paid parking
customers. Examples of preferred parking include designated spaces closest
to the building, designated covered spaces and discounted parking passes
where parking is fee based.

2. Providing LE/FEs for a minimum of 3% of employees or tenants along with
preferred parking for drivers of those vehicles. This may include company or
fleet vehicles as well as those provided by a property owner for tenant use.

3. Instituting a vehicle sharing program for employees or tenants to share LE/
FEs for a two-year period along with preferred parking.

For more information about LEED certification and electric vehicle infrastructure, visit
the U.S. Green Building Council website.


http://www.usgbc.org
http://www.government-fleet.com/channel/green-fleet/news/story/2012/02/u-s-dod-unveils-plug-in-ev-program-plans.aspx
http://energy.gov/articles/energy-department-launches-public-private-partnership-deploy-hydrogen-infrastructure
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Adopt a Charger, a
nonprofit organization,
accelerates the
widespread adoption
of PEVs through the
proliferation of public,
fee-free chargers

that are adopted by
sponsors. Corporations,
organizations and
individuals, donate
funds to install and
maintain EV chargers
in parks, museums,
beaches and other
widely used public
places. Learn more.

Funding and Financing
for Zero-Emission Vehicle Readiness

Snapshot: A wide range of financing and funding options exists for individuals,
commercial fleets and local governments to further zero-emission vehicle readiness
including grant, rebate and voucher programs.

Zero-Emission Vehicle Funding Resources: Several websites provide a comprehensive
list of funding options available to Californians.

© California Energy Commission: The Energy Commission provides funding (grants
and contracts) for alternative fuel production and infrastructure; vehicle manufacturing,
demonstration and deployment; workforce training and development; and regional
planning projects in California, primarily through a competitive solicitation process.

C California Air Resources Board: The Air Quality Improvement Program funds
clean vehicle and equipment projects, research on biofuels production and the air quality
impacts of alternative fuels and workforce training

© DriveClean.ca.gov: Find out information about rebates, discounts, tax breaks and
other incentives available for clean technology vehicles.

© FundingWizard: Search this aggregator website for ZEV funding opportunities.

© Alternative Fuels Data Center: Learn about federal and state incentives for ZEVs.

Plug-In Electric Vehicle Financing Strategies: In addition to funding opportunities,
several financing strategies are available.

O Infrastructure Planning

« Public/Private Partnerships: A combination of private and government funding
can facilitate a wider variety of public and private EV charger installations.

« Public/Nonprofit Partnerships: Nonprofits such as Adopt a Charger work with
organizations and the public to donate funds to install fee-free public EV chargers.
Nonprofits can also help with outreach and consumer awareness.

« Funding for Local Code Updates: The International Code Council is working
with the Department of Housing and Urban Development to help code officials



http://www.energy.ca.gov/contracts/transportation.html
http://www.arb.ca.gov/ba/fininfo.htm
http://www.arb.ca.gov/msprog/aqip/aqip.htm
http://www.driveclean.ca.gov/Calculate_Savings/Incentives.php
http://www.coolcalifornia.org/funding-wizard-home
http://www.afdc.energy.gov/laws/
http://adoptacharger.org/
http://adoptacharger.org/
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understand how they can use HUD’s Community Development Block Grant
funds to support local code programs. View the recently completed “ICC
Guidebook on HUD Block Grants for Local Code Programs. This financing may
fund code updates addressing ZEV readiness.

Vehicle Financing

« Subscription-based Charging: Several companies have established public charging
equipment in major metropolitan areas that can be accessed by purchasing a
monthly access package, which reduces the up-front cost of purchasing an EV.

« Incentives for Sharing Data: Programs such as the one offered through the EV Project,
provide residential chargers at no cost in exchange for charging and vehicle data.

» Miles Purchase Agreement: To reduce the fluctuating costs of energy, some
companies have tested a “miles purchase agreement,” where solar panels are
built in sync with PEV charging equipment. This combination presents a service
approach where customers pay a monthly fee that would cover the initial
installation and maintenance costs.

» Car Share Stations: UC Irvine and City Carshare have tested EV car sharing
stations where users pay a monthly fee for work-based or home-based driving
needs — similar to the services offered by ZipCar.

Electric Vehicle Charging Infrastructure Funding: The California Energy Commission
currently administers grant funding for alternative fuels and vehicles through its
Alternative and Renewable Fuel and Vehicle Technology Program (ARFVTP), including
funds for EV charging infrastructure. Four solicitations for EV infrastructure and related
planning activities will provide over 7,000 new chargers in California.

ARFVTP Funding and Financing

Commgrcial DC
Residential (Public), Fast
Fleet and Chargers
Workplace 9
Installed 2,211 2,179 3 4,393
Planned 1,666 1,204 74 2,764
Total 3,877 3,203 77 7,157

There is $6.6 million (FY 2012-13) and $7 million (FY 2013-14) identified in the Energy
Commission Investment Plan for additional electric vehicle charging infrastructure.
Anyone interested in upcoming solicitations can sign up for email notices on the Energy
Commission’s list servers website.

Hydrogen Station Funding: Hydrogen infrastructure received one round of grant
funding from ARFVTP in 2010, totaling approximately $16 million. That money was
awarded to two companies to build eight new hydrogen stations and upgrade three
others. Air Products was awarded six new stations and two upgrades and Linde was
awarded two new stations and one upgrade. Both companies’ proposals for new
hydrogen fueling were to provide hydrogen fueling capability at existing gasoline/
diesel retail stations. Historically, the hydrogen equipment providers or station



http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/communitydevelopment/programs
http://www.theevproject.com/downloads/documents/FAQ_DOE_ECOtality_The_EV_Project_20120924.pdf
http://www.energy.ca.gov/listservers/index.html

operators have been the lead on project proposals to the Energy Commission to secure
grant money. They have sought out dealers/operators who are interested in adding
alternative fuels to their existing stations and worked out partnering agreements.

The Energy Commission also is funding upgrades to legacy hydrogen stations in the
southern California area. In June 2013, the commission approved a $6,690,828 contract
to South Coast Air Quality Management District to assess, upgrade, test and evaluate
existing publicly accessible hydrogen fueling stations. They additionally granted
approximately $12 million to four companies for seven hydrogen fueling stations.

The fiscal year 2013-2014 Investment Plan for ARFVTP identifies an additional $20
million for hydrogen fueling infrastructure. Anyone interested in upcoming solicitations
can sign up for email notices on the Energy Commission’s list servers website. Please
note that requirements to apply change with each solicitation so applicants should not
base their proposal on any previous solicitations.

Incentives and Funding Opportunities
Following is a summary of programs for incentives and funding opportunities. These

programs are subject to change. For the most up-to-date information, visit the Plug-In
Electric Vehicle Collaborative Resource Center.

Programs Description Amount Eligibility
Plug-In Electric Vehicle Tax Credit A tax credit for the purchase or $2,500 - $7,500 Individuals
lease of a new PEV, ZEV, PHEV,
ZEM or NEV
Fuel Cell Vehicle Tax Credit A tax credit for the purchase of anew $4,000 - $40,000 Individuals

light-duty FCEV; credits are based on
vehicle weight

Low Speed, 2/3 Wheel PEVs Tax credit for low speed and 2/3 10% of Vehicle Individuals
Tax Credit wheel vehicles $2,500 Limit
Employee Corporate Incentives Private companies and organizations $1,000 — $5,000 Individuals

offering employees assistance with
purchasing new ZEVs
Alternative Fuel Vehicle A 30% tax credit is allowed for any $1,000 - $30,000 Individuals/
Refueling Property Credit qualified alternative fuel vehicle Property Owners
refueling property

State Incentive Programs

Alternative and Renewable Fuel, Vehicle Technology, Clean Air, and Carbon Reduction Act

Clean Vehicle Rebate Project Available rebate for ZEVs, PHEVs, $900 - $2,500 Individuals/Private
NEVs and ZEMs Fleets/Public Fleets/
Nonprofit Fleets
California Hybrid and Zero- Vouchers to help fleets reduce the $8,000 — $45,000 Public/Private Fleets
Emission Truck and Bus Voucher initial costs of converting fleets to
Incentive Project PHEVs and ZEVs
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http://www.energy.ca.gov/listservers/index.html
http://www.pevcollaborative.org/sites/all/themes/pev/files/PEV_Incentives_120827.pdf
http://www.irs.gov/businesses/article/0,,id=214841,00.html
http://www.irs.gov/pub/irs-drop/n-08-33.pdf
http://www.irs.gov/newsroom/article/0,,id=207051,00.html
http://www.irs.gov/newsroom/article/0,,id=207051,00.html
http://www.hybridcars.com/corporate-incentives.html
http://www.irs.gov/pub/irs-pdf/f8911.pdf
http://www.irs.gov/pub/irs-pdf/f8911.pdf
http://www.arb.ca.gov/msprog/aqip/cvrp.htm
http://www.californiahvip.org/docs/HVIP_Year%203_Implementation%20Manual_2012-11-14.pdf
http://www.californiahvip.org/docs/HVIP_Year%203_Implementation%20Manual_2012-11-14.pdf
http://www.californiahvip.org/docs/HVIP_Year%203_Implementation%20Manual_2012-11-14.pdf
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Hybrid Off-Road Equipment Pilot
Project

Vouchers to integrate hybrid off-road
construction vehicles into California

$28,500 - $75,000

Public/Private Fleets

Air Resources Board Grant Programs

Enhanced Fleet Modernization
Program

Carl Moyer Program: On-Road
Heavy-Duty Voucher Incentive
Program

Carl Moyer Program: Off-Road
Voucher Incentive Program

Good Movements Emission
Reduction Program:

PLACE Program

Voluntary retirement of passenger
or cargo trucks with a vehicle weight
rating of 10,000 pounds or less
Funding for fleets with 10 or fewer
vehicles to replace or retrofit older
heavy-duty diesel vehicles

Vouchers to partially offset the cost
of replacement equipment that
reduces emissions

ARB working with local agencies
to reduce air pollution and health
risks associated with heavy freight
movement

Loans for fleets that can be used for
fleet modernization, e.g., retrofitting
diesel engines with emission control
systems

$500 - $1,500

$5,000 - $10,000

$2,500 - $20,000

Up to $50 million

$1 million

Individuals/Private
Fleets

Private Fleets

Individuals

Local Agencies

Private Fleets Less
than 500

Energy Commission Grants

Alternative and Renewable Fuel
and Vehicle Technology Program

Encourages the establishment of
alternative transportation fuels
infrastructure

$75,000 - $500,000

Public/Private
Agencies,
ESVE Manufacturers

Local Programs

Residential Home Charger Rebate:
Los Angeles Dept. of Water and
Power

Southern California Edison (SCE)
PEV Charging Rate

City of Corona Alternative Fuel
Vehicle Rebate Program

City of Riverside Rebate

City of Riverside Employee Rebate

San Joaquin Valley Emission
Reduction Incentive

Provides rebates for residential,
workplace and public custiomers
who install Level 2 EVSE

Provides rate reductions for SCE
customers charging PEVs during off-
peak and super off-peak hours
Money toward the purchase of a new
or used alternative fuel vehicle
Rebate for the purchase of a natural
gas vehicle, AT-PHEV, PHEV or EV
Rebate for Riverside City employees
to purchase new or used hybrid,
PHEV, ZEV, AT-PZEV or natural gas
vehicle

Rebates for reducing emissions in
light- and medium-duty vehicles

$750 - $1,000

Peak time Rebates

$1,000 - $2,000

$2,000

$1,000 - $2,000

$1,000 - $3,000

Residential and
commercial LADWP
customers

SCE customers with
residential PEV
chargers
Customers living in
the City of Corona
Resident of the City
of Riverside
Employees of the
City of Riverside

Residents of San
Joaquin Valley


http://www.cert.ucr.edu/research/efr/Off-Road%20Pilot%20Implementation%20Manual.pdf
http://www.cert.ucr.edu/research/efr/Off-Road%20Pilot%20Implementation%20Manual.pdf
http://www.arb.ca.gov/msprog/aqip/efmp.htm
http://www.arb.ca.gov/msprog/aqip/efmp.htm
http://www.arb.ca.gov/msprog/moyer/guidelines/2011gl/2011cmp_offvip_4_28_11.pdf
http://www.arb.ca.gov/msprog/moyer/guidelines/2011gl/2011cmp_offvip_4_28_11.pdf
http://www.arb.ca.gov/msprog/moyer/guidelines/2011gl/2011cmp_offvip_4_28_11.pdf
http://www.arb.ca.gov/msprog/moyer/guidelines/2011gl/2011cmp_offvip_4_28_11.pdf
http://www.arb.ca.gov/msprog/moyer/guidelines/2011gl/2011cmp_offvip_4_28_11.pdf
http://www.arb.ca.gov/bonds/gmbond/gmbond.htm
http://www.arb.ca.gov/bonds/gmbond/gmbond.htm
http://www.arb.ca.gov/ba/loan/off-road/off-road.htm
http://www.energy.ca.gov/altfuels/index.html
http://www.energy.ca.gov/altfuels/index.html
https://www.ladwp.com/cs/idcplg?IdcService=GET_FILE&dDocName=LADWP004809&RevisionSelectionMethod=LatestReleased
http://www.discovercorona.com/City-Departments/PublicWorks/Public-Services-and-Information/Alternative-FuelVehicle-Rebate-Program.aspx
http://www.discovercorona.com/City-Departments/PublicWorks/Public-Services-and-Information/Alternative-FuelVehicle-Rebate-Program.aspx
http://www.riversideca.gov/air/alternativefuel.asp
http://www.riversideca.gov/air/alternativefuel.asp
http://www.valleyair.org/Home.htm
http://www.valleyair.org/Home.htm
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LADWP

Pacific Gas and Electric

SMUD

SCE

SDG&E

City of Santa Monica

LAX Parking

City of Sacramento

Utility Rate Discounts (Wholesale and Dedicated TOU)

2.5 cents per kWh
500kW/month limit

Discount per kWh for EVs charged
during off-peak hours and free DC
fast charging

Discounted rate to charge BEVs, PEVs
and natural gas vehicles

Discount per kWh off residential

rate during off-peak hours; monthly
service charge waived for PEV
charging rate

Discount rate available for EV
charging

Lowest time-of-use rates during
super off-peak hours for EV charging
and natural gas vehicle refueling

EVs and natural gas vehicles with
identifying stickers

All vehicles with white HOV access
sticker

Free charging station at lower level
of parking structures 1 and 6

EV parking

Free DC Fast
Charging at 12+
DCFC sites

Variable, depending
on times of use

2.43 cents per kWh
winter

2.71 cents per kWh
summer

7.825 cents per
kWh for charging
PHEVs, BEVs, electric
golf carts and NEVs
during off-peak
hours

0.145 cents per kWh
(current rates)

Free metered
parking

Free metered
parking

Free charging

Free EV parking in
designated spots

Customers of
LADWP

All

Customers of PG&E

SMUD customers
with residential PEV
chargers

Customers of SCE

Residential
customers with A
DMV registered
EV or natural gas
vehicle

Parking Incentives

City of Hermosa Beach

Individuals

Individuals

Individuals

Individuals


http://www.ladwp.com/ladwp/cms/ladwp002056.jsp
http://www.pge.com/tariffs/tm2/pdf/ELEC_SCHEDS_E-9.pdf
https://www.smud.org/en/residential/environment/plug-inelectric-vehicles/PEV-rates.htm
http://www.sce.com/wps/portal/home/residential/electric-cars/
http://sdge.com/clean-energy/electric-vehicles/electric-vehicles
http://www.sdge.com/cleanenergy/ev-rates
http://www.hermosabch.org/modules/showdocument.aspx?do%20%20cumentid=815
http://www.smgov.net/Departments/OSE/Categories/Transportation/%20Automobiles.aspx
http://www.lawa.org/parking/
http://www.cityofsacramento.org/transportation/parking/offstreetother.html

Recommended Actions

This section includes recommended actions to promote zero-
emission vehicle readiness. Readers can learn more about:

® Plug-In Electric Vehicle Readiness

® Fuel Cell Electric Vehicle Readiness

® Growing the Zero-Emission Vehicle Market in Local
Communities
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Plug-In Electric Vehicle Readiness

Snapshot: There are numerous actions that local governments can take to become
plug-in electric vehicle (PEV) ready.

Identifying what amount and type of publicly available charging stations are needed
Establishing zoning and code requirements that enable ZEV driving and parking
Improving permitting for charging stations

Coordinating with the local utility

Developing policies to enable access to and use of charging equipment

Background: PEV drivers may have different driving patterns compared to drivers of
conventionally powered cars in order to accommodate charging their vehicles.

The following table illustrates the way PEV drivers commonly prioritize charging
locations: a majority of the time is spent charging at home, followed by workplace
charging and then retail and interstate charging. These priorities are collectively known
as the “charging pyramid” and illustrate the perspective of PEV drivers seeking charging
opportunities that best support their needs cost effectively. Cost-effective charging
can also include refueling at off-peak times (such as overnight), which may result in
additional savings.

Location Charge Time Price Level Driver
Interstate $$45% Fast Parked
Travel Charging

Entertainment/

Shopping/ $8$  L2/13 Parked

Recreation

Work/Transit Workplace

Parking/Airport 4-8hours $$ L1/L2 Parked
Sleeping

At Home $ L1/L2 Parked
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The following graphic offers a view of how the charging pyramid looks when put into
practice during a PEV driver’s daily commute.

T

Gy

8:00 p.m. 8:00 a.m.
10 miles left 20 miles left
50% charge 100% charge |
Workplace LLJ B
6:00 p.m. 9:00 a.m.
20 miles left 5 miles left
100% charge 25% charge
7:00 p.m.
15 miles left
MR Retail  75%charge
y
jaEan
10 miles left
@ 50% charge Source: UCLA Luskin School of Public Affairs
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Identifying Plug-In Electric Vehicle Infrastructure Needs
in Communities

Snapshot: A local community’s network of electric vehicle charging infrastructure
supports convenient use of plug-in electric vehicles by local residents. Ensuring
adequate charging equipment and appropriate charging locations for PEVs helps
expand the statewide zero-emission vehicle market.

Background: Developing an adequate network of vehicle charging equipment for PEV
drivers is among the most important tasks for local communities to become ZEV ready;
however, it is also one of the trickiest. Public agency commitment to site and install

PEV charging stations during the early market development helps to build consumer
confidence that this technology is ready for use and helps to reduces consumer range
anxiety. If local governments do not have funding to deploy electric vehicle infrastructure,
they can still work on selecting prime locations for charging stations and work with
private site hosts who may be interested in electric vehicle charger installations.

Since PEVs can be charged at different times and locations, a convenient charging
network for each driver depends on that driver’s specific daily schedule and travel
patterns. For example, many drivers have access to home charging while others who live
in apartment buildings may not have access to nighttime charging. Some drivers can
plug in at work to recharge their vehicles, while others work in places without charging
infrastructure. In addition, daily commute patterns differ greatly among PEV drivers.

The differing charging needs of a community’s PEV drivers can make it difficult to understand
how many chargers are adequate to enable convenient mobility of PEV drivers. Furthermore,
it is challenging to know what amount of infrastructure will help encourage additional drivers
to transition to PEVs. Early adopters of PEVs may have purchased a vehicle reliant on private
charging, such as a home garage. To expand the PEV market, options will need to be available
to those who do not have easy access to charging outside their home or work.

Interoperability

One of the strategies in the Governor’s ZEV Action Plan is to “enable universal
access to ZEV infrastructure for California drivers.”This concept is known as
interoperability and is similar to the way that bank customers can use almost
any ATM machine regardless of membership. A core concept of interoperability
is to have standards in place that allow PEV drivers to locate and reserve public
charging stations and receive billing regardless of a driver's membership in or
subscription to a particular charging network.

Interoperability is impacted significantly by a site host’s decision about the type
of charging station that is installed. By installing stations that use open standards,
a site host can easily switch the back-end management software platform to

a new vendor and avoid having to purchase new charging stations. For more
information about what the state is doing to ensure universal access, view the
strategies highlighted in the infrastructure section of the ZEV Action Plan.


http://opr.ca.gov/docs/Governors_Office_ZEV_Action_Plan_(02-13).pdf
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Understanding the charging preference and behavior at various locations allows for
effective PEV infrastructure planning. Overnight residential charging is the most cost-
effective charging scenario, because it capitalizes on the long periods of time that the
PEVs are parked and allows owners to take advantage of cheaper off-peak electricity
rates. Currently, most PEV charging takes place at home or at the workplace. Retail or
public charging provides additional opportunities, including topping off the battery
throughout the day.

The following table summarizes the typical dwell times (length of time a vehicle is
parked) and charging characteristics for each type of charging site. Utilities offer
different off-peak rates and hours. This is an example of one utility’s rate structure and
off-peak hours.

Site Type Typlca(lh?)v:re‘slg Lcs Charging Hours

10 p.m.-6 a.m.

Residential 14 . .
(optimal, varies)
9a.m.-2p.m.
Workplace 8-9 . ;
(optimal)
Retail 1-3 11a.m.-8 p.m.

Source: Southern California PEV Readiness Plan

One goal of municipal PEV readiness planning is to plan for the market expansion of PEVs
and charging equipment. In pursuit of this goal, PEV planners would ideally like to know:

How many parking spaces are there in my jurisdiction?

On what parcels are the parking spaces in my jurisdiction located?
At what times of day and night do drivers use those spaces?

How long are cars typically parked in those spaces?

The characteristics of parking spaces determine both how long PEVs can charge

and what the cost of electricity will be during the time that PEVs remain in these
spaces. Planners can acquire information on parking utilization patterns over time by
identifying the types of land uses (e.g., residential, workplace, retail) associated with
the parcels that host these parking spaces. Knowing the distribution of land uses
within a jurisdiction is also helpful because different land uses are also associated
with distinctive parking, electrical and building configurations that can greatly and
systematically affect the cost of installing charging equipment on that parcel.

Understanding the distribution of parking spaces across land uses is the foundation

for all subsequent municipal PEV planning. It enables planners to understand the
number and type of potential charging sites within their jurisdiction and to prioritize
PEV planning for dominant local land uses. A parking-oriented land use analysis also
enables them to anticipate when during the day or during the night PEV drivers charge
at these parcels. This will help utilities track changes in the electrical load over space
and time as the PEV market grows. Finally, a land use analysis of parking enables
planners to anticipate roughly where the high- and low-cost charging opportunities will
be and how many of each type their jurisdiction is likely to have.



The EV Project is an
infrastructure study.
The EV Project will
deliver to ECOtality, the
government and the
general public a wealth
of directly applicable
technical and
professional experience
for jumpstarting
regional EV adoption
and replicating
business models that
lead to sustainable,
market-based charge
infrastructures. One
element of the EV
Project included the
development of
Electric Vehicle
Charging Infrastructure
Deployment
Guidelines for the
Greater San Diego Area.

Identifying P