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Disclaimer

This document was prepared as a result of work sponsored by the California Energy
Commission. It does not necessarily represent the views of the Energy Commission, its
employees, or the State of California. The Commission, the State of California, its employees,
contractors, and subcontractors make no warranty, expressed or implied, and assume no legal
liability for the information in this document; nor does any party represent that the use of this
information will not infringe upon privately owned rights.

This report was also prepared as a result of work sponsored, paid for, in whole or in part, by a
U.S. Department of Energy (DOE) Award to the South Coast Air Quality Management District
(AQMD). The opinions, findings, conclusions, and recommendations are those of the author and
do not necessarily represent the views of AQMD or the DOE. The AQMD and DOE, their
officers, employees, contractors, and subcontractors make no warranty, expressed or implied,
and assume no legal liability for the information in this report. The AQMD and DOE have not
approved or disapproved this report, nor have the AQMD or DOE passed upon the accuracy or
adequacy of the information contained herein.
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ExecutivéeSummary

The deployment of plug-in electric vehicles (PEVs) has the potential to reduce petroleum
consumption drastically, minimize greenhouse gas (GHG) emissions, and increase energy
independence through the utilization of locally-produced energy sources. The success of long-
term transportation electrification will depend in part on the near-term deployment of charging
infrastructure. The introduction of PEVs and the corresponding Electric Vehicle Supply
Equipment (EVSE) infrastructure requires a broad range of stakeholders to prepare and plan for
deployment. Automobile manufacturers have deployed a variety of PEVs, including plug-in
hybrid electric vehicles (PHEVS) such as the Chevrolet Volt and Toyota Prius Plug-In, as well as
battery electric vehicles (BEVs) such as the Nissan LEAF and the Ford Focus Electric. These
PEVs are available and on the road today due to the commitment and interest of early adopters.
Public agencies are well-positioned to help facilitate a transition towards electrification by
coordinating the efforts of key stakeholders.

The Bay Area Air Quality Management District (BAAQMD) in partnership with the Metropolitan
Transportation Commission (MTC), Association of Bay Area Governments (ABAG) and other
stakeholders has developed this Draft Plug-in Electric Vehicle (PEV) Readiness Plan (the Plan)
as part of a grant awarded by the United States Department of Energy (DOE) under a
solicitation released in 2011 (DE-FOA-0000451). BAAQMD is also administering two (2) grants
awarded by the California Energy Commission (CEC) for regional PEV readiness (PON-10-
602); one for the Bay Area and the other for the Monterey Bay area.

This Draft Plan represents the initial results of research, analysis, and planning conducted to
help the Bay Area and Monterey Bay Region (the Region) achieve the goal of being PEV
Ready. The work builds on previous phases of the readiness planning effort, captured
separately in a Planning Concepts Document and a Best Practices Document provided to local
governments. These documents provided an introduction to the PEV ecosystem and helped
identify the key planning elements that require further research, analysis, and planning to help
the Region achieve the goal of being PEV Ready. Both documents are available online at
www.bayareapevready.org and www.baagmd.gov/evready.

The BAAQMD is currently accepting comments on the Draft Plan. Input received will be used to
develop the final PEV Readiness Plan for the Bay Area and Monterey Bay regions. The
BAAQMD will also host six identical informational sessions throughout the region to facilitate
public access and participation in the planning process. At each of these sessions, BAAQMD
staff will present an overview of the Draft Plan and solicit questions, comments and input from
the public. Feedback from the sessions and comments that are provided via online before the
deadline of Monday, October 22, 2012 will be incorporated into the final Plan.

These informational sessions are open to all interested parties. Due to limited seating capacity,
pre-registration is required. To register for the sessions, and for further information, please visit
http://www.PEVreadinessPlan.eventbrite.com.

This Plan focuses on actionable steps for local and regional governments to help them
move towards PEV readiness. These include identifying key locations for siting public PEV

1 BAAQMD
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charging infrastructure; creating guidelines for installing chargers at challenging locations such
as parking garages and multi-unit dwellings; and changing permitting processes, zoning
ordinances, and building codes in order to remove key barriers to PEV deployment.

This Plan and others produced as part of the
aspects of PEV adoption and deployment which are largely outside of the control of local and
regional agencies. The most prominent example of this is vehicle price: The upfront cost (i.e.,

the purchase price) of PEVs is higher than conventional vehicles. Although this is perhaps the
most significant barrier to mass adoption of PEVs, it is not the focus of readiness planning

efforts because local and regional agencies have limited capacity to affect significant change.

This Plan provides background on this and other key market-related issues, but focuses on
identifying solutions to existing barriers to PEV and EVSE deployment at local jurisdictions.

This document is presented with 11 sections, which can be characterized as follows:

A The first four (4) sections of the document provide an introduction to the Region, including:
an outline of key stakeholders and the partnerships that have developed via the readiness
planning process and other initiatives in the Region; a review of why this Plan is needed and
how it fits within existing initiatives; a review of PEV and EVSE deployment in the Region to
date; and the draft version of a regional siting analysis.

>

The next seven (7) sections of the document provide in-depth analysis and
recommendations related to each aspect of the PEV readiness planning process including:
building codes; construction permitting and inspection processes; zoning, parking, and local
ordinances; stakeholder training and education; consumer education and outreach; and
minimize grid and utility impacts.

>

The final section reviews specific implementation actions with a focus on actions for local
governments to implement readiness efforts and an assessment of the potential costs and
sources of funding for local jurisdiction readiness planning.

In each of the core sections of the PEV readiness planning process i Sections 5 through 10 i
are discussions on significant gaps and deficiencies in the Region with respect to key issues,
and the recommendations to close the gaps and correct those deficiencies. Furthermore, best
practices and mechanisms to share lessons learned between local governments are also
identified.

Although the responsibility for implementing the solutions to many of the issues identified in this
document is outside the jurisdiction of local and regional governments, this document focuses
on creating informational resources and on identifying solutions that may be addressed through
the CEC grant or in collaborations with utilities and other stakeholders. Table ES 1 summarizes
the sections in this report.

2 BAAQMD
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Table ES. Summary of PEV Readiness PlanBiements

1 Stakeholders and Partnersh

2 Need for PEV Readiness Pl:

Current Deployment:
Vehicles and EVSE

4 Regional Siting Analysis

1 The readiness planning is bolstered by the Bay Area EV Strategic Council, which has workeductbealjondtvstate
organizations such as@alifornia PHgElectric Vehicle Collaborative (PEVC), the CEC, and the DOE.

1 Readiness planning efforts are complemented by an array existing efforts in the Region, such as the Moritdeey Be
Alliance (MBEVA).

1 The Region is coordinatiogely with industry, particularly automobile manufacturers and electric vehicle service pro

1 Regional stakeholders will maintain engagement through the implementation of this plan via the California tREVC,
CECregardingceca ness planning, involvement with the devel
375), deploying incentives to help local jurisdictions become PEV ready, ongoing involvement with regidiosisC bezoh
via theé5oEV Campaign

1 The results of a survey conducted by BAAQMD of local jurisdictions reveal that the Region is in vastlgdiifsent st:

9 An analysis of the survey shows that the tites in terms of readiness in our Region are Santa Rosa, San Franciscc
Novato, and Rio Vista.

9 However, even in the cities that scored well in the analysis of the survey, there are still many steps teabt&an &nd n
improv€EV readiness across the Region.

1 Current demand for PEVs in the Region is strong based@porthdtigta aGtban Vehicle Rebate Prafadr®, likely
more than 4,000 PE¥&s@n the road today in the Region.

9 There are nearly 4,000 residential Level 2 EVSE deployed or planned for deployment; nearly 2,600 nonresidentia
deployed or planned for deployment; about 90 DC fast chargers being deployed;tahdstabattery swi

1 Initial review of driver and charging behavior in the Region; limited to BEVs because there are not datarfohd®HEV:«
Region at this time.

1 Most vehicles are being charged at night, largely due to the deplcgifedrgant ehargeiisvehicles are plugged in for mt
longer than they are being charged (i.e., when the vehicle is drawing power from the EVSE).
1 Review of prioritized sites for EVSE deploymersuppomvilbcal and regional travel, including:
1 Market segmentation of PEV adopters in the Region to estimate likely deployment of PEVs, particularly residel
1 Identification of priority areas for workplace charging, including L1 and L2 EVSE.
1 Idenfication of priority areas for publicly available charging including L2 and DC fast chargers.
9 Review of prioritized sites to facilitate travel along corridors and to other regions

3 BAAQMD
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1 Adopt standards for EVSE into the building

Limited adoption by local ts of |
TLimited adoption by local governments o 9 Adopt requirements fomgring EVSE into th

S Building Codes readiness building codes gy
building code

1 Encourage local governments to adopt
streamlined angpedited permitting process

i Evaluate potential of target to issue pel
within 24 to 48 hours at a cost of no mc
than $250

T Consider staffing permitting counters w
technical staff

¢ Alternativéssue expeditpermi for
projects that involve delyel 1 chargers i
singleamily residences

¢ Alternativéssueexpedited permits to
certified contractors

1 Limited Guidelines Outside of Residential
Family Dwelling) Charging

9 Cumbersome, lengthy andativedy high cos

Construction Permitting . o . J e
¥ to obtain permits in certain municipalities

Inspection 1 Train permitting and inspection officials on

1 Limitectoordinatidmetween all portions of th  jnstallation

PEV infrastructure chain (vehicle dealer, v

purchaser, utility, local jurisdiction) 1 Improve coordination between local goveri

and utilities to create a notifigattocol for
new EVSE through the permitting process

T Alternativ€onduct outreach encouragir
contractors to notify utilities of new EV¢
installations

1 Create a permitting checklist for PEV owng
contractors

9 Create crogarisdictional opportunfoes
sharing lessons learned

1 BAAQMD and lodakeholders to develop
Sample Ordinances and Best Practices do
resources

9 Convene Summit of local elected officials t
champion PEV readiness in the Region

9 Utilize existing county and local governmei
forums to share best practices across
jurisdictits

9 Consider possibility of linking incentives to
adoption of PEV readiness plans

1 BAAQMD, along with PEVC and other
stakeholders to develop inspection and pe
checklist templates and materials to help f
EV installation in MDUs and workplaces.

9 Convene Summit of local elected officials t
chammin PEV readiness in the Region.

9 Utilize existing county and local forums to :
best practices across jurisdictions.

1 Consider possibility of linking incentives to
adoption of PEV readiness plans.

1 Consider strategies such as makieigt cdir
qualityand transportatigrant funding
conditional on vehicle dealers, EVSE vend
and property owners using common check
contained in BAAQMD "local best practice:
document”

BAAQMD
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1 Encouragedal agencies to adopt a climate g conyene Summit of local elected officials t

action plan, general plan element, calstaac champion PEV readiness in the Region
_ ) ) plan that encourages deployment of PEVs o )
1 Potentiallgnerous zoning ordinances or EVSE 1 Utlllz_e county anql rggpn_al forums to share
inconsistent parking requirements that mal practices across jurisdictions

e ) . - 1 Encouragecal agencies to adopt ragokat . . .
more difficult to install EVSE in certain plac and enforcement policies for PEV parking 1 Continue to work with the PEU®ia grants

Zoning, Parking, and  q jttle available data regarding readiness fr programs to increase guidanBé&wfriendly

Local Ordinances i i i f Encourage local agencies to consider spet  ;qoning and parking requirements
local agencies regarding this aspect of the design guidelines for PEV parking es g p greq

ecosystem. About 80% of survezd lo include requirements such as alR&ANg 1 Provide additional guidance that helps to
agencies are not involved in creating zonir parking spaces to count toward minimum ;  €iminate the barriers associated with EV
parking ordinances requirements installation in muitit dwellings
f Encouraglecal agencies to adopt minimum 1 Consi_der possibility of linking inceatives
requirements for PEV parking adoption of PEV readiness plans

9 Seek additional AB 118 funding from CEC
training based on assessment

9 Coordinate local funding from cities and cc

1 Lack of knowledge in many local jurisdictic and regional agencies tuigedtraining
- regarding PEV infrastructure . .
8 Stakeholder Training & 1 Develop schedule for and conduct Stakeh¢ T Convene summit of local elected officials t
Education TLack of knowledge at the local automotive  * 1yaining and Outreach champion PEV readiness in the Region

level regarding PEV infrastejahotifications

and permitting 9 Partner with Clean Cities Coalitions and ci

county associations to provide information
jurisdictions on available training

TBAAQMD to promotetagsavailable training
and education provided via PEV advocacy
and related organizations

5 BAAQMD
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10

1 MTC toelvelop Go EV campaign for Bay Al

9 CEC funding to be used to prepare outreau
materials in Monterey Area

1 BAAQMD to collaborate with PE}éQeiop
materials at the statewide level that are no
already available via existing PEV advocac
organizations and other stakeholders

T Work through the &ategi€ouncil, MBEVA
and the PEVC to interface with private sec
efforts to promote infoonatistribution on PE

9 Provide aentralized Regigpecific PEV
information resource for consuloneas
government, fleets, and employers

Consumer Education a [ Lack of a centralized Regparific PEV
Outreach for PEVs information resource for consumers

9 Encourage utilities to consider amending €
tiered rate tariffs to includefR&hdly

i 9 Further evaluate utility rate structures relat programand to conduct further analf/3isne

1 Potential for local grid impacts caused by

clusters PEVs of Use (TOU) Rates and options for secon
1 High rates of adoption of PEV could impac 1 Create utility notification protocol meter
Minimizing Grid & Utilit  grid at peak levels 1 Upgrade distribution infrastructure 1 Convene summit of local elected officials t:
Impacts 1 Some municipal utilities have yet tdiaxopt T Implement consumer outreach programs champion PEV readiness in the Region
use (TOU) rates and few have notification { Evaluate Smart Grid opportunities {l Create utility noélgfiﬁggnhpmt(z_coéfzi;;c?;
: i overnment an osts(indlesiiten
systems; these mak(_e the grid vulnerable ts 9 Provide renewable energy options for PEV g i . .
clustering and peak impacts drivers Use Go EV campaigprtvide consumers wi

information on TOU ratedrenewable energy
options for PEV drivers

Section 11 of the document highlights the specific aspects of Implementation Actions identified in the right-most column for Section 5
through Section 10 in the table above.

6 BAAQMD
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1. Stakeholders and Partnerships

The Bay Area and Monterey Bay Region (the Region) has been proactive and successful in its
efforts to deploy plug-in electric vehicles (PEVs) and the supporting electric vehicle supply
equipment (EVSE) as a result of engaged stakeholders and strong partnerships. The
development of this Regional PEV Readiness Plan serves as an illustrative example: The Bay
Area Air Quality Management District (BAAQMD) is the lead agency for this effort and has
partnered with two other Bay Area regional agencies, the Association of Bay Area Governments
(ABAG) and the Metropolitan Transportation Commission (MTC) to develop this Plan. These
three organizations are all members of the Joint Policy Committee, which coordinates the
agencies efforts on growth in the Bay Area. BAAQMD also partnered with the Bay Area EV
Strategic Council (EV Council), a public-private partnership of relevant stakeholders, to assist
with the development of the Plan and withthe EV Counci | 6s counterpart, the
Electric Vehicle Alliance (MBEVA) for the development of this plan for that area of the Region.
In addition, BAAQMD partnered with regional Clean Cities Coalitions (CCC) i including the East
Bay (EB), San Francisco (SF), and Silicon Valley (SV) Clean Cities Coalitions i to conduct
significant outreach and arrange public meetings in the Region.

This Plan represents both a statewide and regional effort co-sponsored by the United States
Department of Energy (DOE) and the California Energy Commission (CEC) that seeks to
identify the systems and resources that are needed to support accelerated PEV adoption. The
Plan covers the following 12 counties: Alameda, Contra Costa, Marin, Napa, San Francisco,
San Mateo, Santa Clara, Solano, Sonoma, Monterey, Santa Cruz, and San Benito.

As part of the grant provided by the DOE, the BAAQMD is a significant part of a statewide
partnership that includes several state and local agencies actively engaged in identifying
mechanisms to reduce the barriers to PEV and EVSE deployment in California. These include
the CEC, California Public Utilities Commission (CPUC), California Building Standard
Commission (CBSC), California Air Resources Board (CARB), the California PEV Collaborative,
South Coast Air Quality Management District (SCAQMD), and other Clean Cities Coalitions
throughout the state. These groups comprise the California PEV Coordinating Council
(CalPEVCC). The CalPEVCC has provided oversight in the development of PEV readiness
guidelines, six regional deployment plans, and a compiled statewide PEV deployment plan for
California (Statewide Plan). This Plan constitutes one of six regional deployment plans that will
be folded into the Statewide Plan.

Here in the Region, even during these early stages of PEV and EVSE deployment, partnership
includes a broad and diverse group of Bay Area and Monterey Bay stakeholders that are
pursuing numerous avenues to support deployment including:

A Regional PEV readiness planning: BAAQMD, MTC, ABAG, Bay Area EV Strategic
Council, MBEVAEB, SF and SV Clean Cities Coalitions and local cities and counties.

A Infrastructure Providers: Coulomb, ECOtality, Better Place, 350 Green, Clipper Creek
NRG, AeroVironment, GE, Schnieder, SPX and Greenlots

>

Vehicle Manufacturers: Nissan, Toyota, GM, BMW, Mercedes

7 BAAQMD
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>

>

)

A

Guideline and permitting process development: BAAQMD, ABAG, Tri-Chapter Uniform
Code Committee (TUCC), and local cities and counties

Technical innovation: Tesla, Coulomb, Better Place, Google, Intel, UC Berkeley, and
Electric Power and Research (EPRI)

Advocacy: Clean Cities Coalitions, Plug-In America, Electric Auto Association (EAA; Bay
Area EAA Chapters include the Golden Gate Electric Vehicle Association, Silicon Valley
EAA, San Jose EAA, East (SF) Bay EAA, and North (SF) Bay EAA), SF BayLEAFs,
CALSTART, City CarShare, American Lung Association, Natural Resource Defense
Council, Bay Area Climate Collaborative; MBEVA and Ecology Action

Training and Outreach: US DOE, Clean Cities Coalitions, PEV Collaborative, community
colleges, and the Electric Vehicle Infrastructure Training Program (EVITP)

Grid Issues: CPUC, EPRI, Pacific Gas and Electric (PG&E), and municipal electricity
providers

Funding Agencies: BAAQMD, MTC, CEC, DOE, California Air Resources Board (CARB)

To help foster cooperation and coordination on the local PEV deployment efforts, the Bay Area
EV Strategic Council was formed. The Council is a voluntary public-private partnership that was
created in early 2011 with a mission to establish
Capital of t hieas tdeasutedhy thesSpropdrtiensobEVs deployed in the region. To
advance this mission, the Council focusesonthe2011-2 013 ti mefr ame as a
pointo in the regions6 transition to elnakingri fi ed
up the Bay Area EV Strategic Council. The Council has various levels of participation via the
following four (4) committees, each of which provides vetting and steering for planning
documents developed as part of the DOE grant:

A

> >» I>» >

The Steering Committee is the core executive-level voting group that sets policy and
strategy for the Council;

The Executive Committee sets the agenda and budget for the Council;
The Planning Committee supports all aspects of the planning process for the Council; and
The Technical Committee is an advisory committee of technical experts.

An overview of the EV Council, its members, roles and responsibilities is presented below in
Table 1.
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Tablel. Bay Area EV Strategic @olMembers

Stakeholder Role and Responsibilities

Regional and State Agencies

Association of Bay Area Lead on EV Corridor Project ($4M EVSE project supported by CEC, BAAQMD, and local partners)
Governments Colead on SB 375 sustainable communitegg/stra

Bay Area Air Quality Managen Lead on the DOE and @&@led regional PEV readiness plan
District Invested $6M+ in EV infrastructure ih2010

. . . Provides $20 million annually in AB 118 program funds for Ptiveinfrastruc
California Energy Commission . ) . . .
Establishes energy policy and planning for California

Metropolitan Transportation Invested $15M+ in EV projects as part of Climate Initiatives grant
Commission Colead on SB 375 sustainable communities strategy

Monterey Bay Unified Air Pollu

Cantrol District Coordinate efforts in Monterey Bay with MBEVA and Ecology Acticfundetied®@Bal PEV readiness plan
Congestion Management Agencies

San Francisco County

Transportation Authority Establishes transportation policy and fundagdanty; required to meet SB 375 greenhouse gas emissions targets
Transportation Authority of Ma Establishes transportation policy and funding for the county; required to meet SB 375 greenhouse gas emissions tar¢

Sonoma County Transportatiol

Qlimate Protection Authority Establishes transportation policy and funding for the county; required to meet SB 375 greenhouse gas emissions tar¢

Local Jurisdictions

City and County of San Franci¢ Regional leader in investing in EV infrastruktdiieg iclcargers, EV taxis, EV fleets, EV car share

City of San Jose Placed EV as a centerpiece of the Green Plan, and invested in EV chargers and fleets

City of Oakland Developed Climate Action Plan that features EV fleet and charging initiatives

City 6Berkeley Embraced EVs in municipal fleet and EV car sharing integration with municipal fleet

Marin County Leader in legarbon electricity supplied by the Marin Energy Authority, and allocated local transportation funding for E'
Industry

Klener Perkins Caulfield Byers Lead venture fund in Silicon Valley and sponsored a large portfolio of EV related companies
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Stakeholder

Pacific, Gas, & Electric
Itron

Better Place

Coulomb Technologies
ECOtality

Tesla Motors

CODA Electric

Role and Responsibilities

Developed a robust PEV and clean fuel vehicle program and is preparing to integrate PEVs on the smart grid
As®ss impact of PEVs on the electric grid and develop strategies to reduce or mitigate these impacts

Global leader in smart grid infrastructure and services, inaleidiegl Rietering and software

Developing a $20M pilot switébnstitmo project in the Bay Area focused on taxis and shuttles, with BAAQMD, MTC, C
and City and County of San Francisco

Deployed 5,000 chargers globally including the ChargePoint America program in Catifornia and beyo
Lead on the $100M Ef@itied EV Project, now in San Francisco Bay Area, San Diego, and Los Angeles
BEV factory in Fremont for Tesla Model S and drivetrain for Toyota vehicles

Original equipment manufacturer

NorGovernmental Organizations

EB, SF and SV Clean Cities
Coalitions

Bay Area Climate Collaborativ
City CarShare

EV Communities Alliance

Plugin America

Silicon Valley Leadership Grot

Actively driving PEV adoption in fleetswigigion

Project manager Ready, Set, Chaigé Guidelines
Project manager for $2.8M-Miidzd PEV fleet deni@t®n project

Developing $1.7M EV car share project with MTC funding

Lead facilitator for ABAGds EV Corridor Project
DevelopeReady, Set, Chaige Guidelines

Publishes leading resources on B&\CTy
Advocates for fendly legislation and policy

Cosponsored annual PEV conferences, an executive PEV demonstration program, and the developed Bay Area Clin
help drive the lkowarbon transition
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Stakeholder engagement in the Monterey Bay has taken shape largely through the Monterey

Bay Electric Vehicle Alliance (MBEVA). MBEVA formed in March 2009 with initial support from

the Monterey College of Law in Seaside and since then has held regular meetings to advance

PEV goals related to: funding, policy improvement, public outreach, economic

development/workforce development, and infrastructure development for the Monterey Bay

area. MBEVAG6s Steering Committee i ®sshighmmpri sed of
education, labor, local government agencies, and non-profit organizations. MBEVA is the only

tri-county body in the Monterey area dedicated to accelerated adoption of PEVs in support of

the region6s i mpl ement at ie®HG anissions Mdoserecéndtygi s| at i on
MBEVA became a project under the umbrella of Ecology Action, a nonprofit consultancy in

Santa Cruz. MBEVAG6s primary goals are:

A Increasing funding for, and installation of, publicly-available EV charging stations;

A Ensuring local governments adopt supportive policies, including streamlined EV charging
station permit processing and increased number of EVs in their fleets;

A Increasing public awareness about electric and plug-in hybrid electric vehicles; and

>

Increasing training of local workforce for green jobs related to the EV industry, and attracting
electric vehicle businesses to the region.

An overview of MBEVA, its members, roles and responsibilities are presented below in Table 2.
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Table2. Monterey Bay Electric Vehicle Alliance

Stakeholder

Regional and State Agencies

Association of Monterey Area
Governments

Monterey Bay Unified Air Pollution C
District

Local Governments
Transportation Agency of Monterey (

City of Salinas
City of Santa Cruz

Santa Cruz County Regional
Transportation Commission

Labor

International Brotherhood of Electrice
Workers (IBEW) Local 234

Education
California State University Monterey

NonGovernmental Organizations

Ecology Action

Industry

Green Fuse Energy

Envirocentives

Chevolet of Watsonville
Nissan, Santa Cruz
Nissan, Seaside

Role and Responsibilities

Providing planning support related to PEVs and EVSE deployment in M
Started with $50,000 grant to help pay for 4 charging stations and produ
published in Jan 2012
Liaison to EV Council

Funded several smaller grants for several deployment projects, including
EVE, 1 DC fast charger, and 4 BLINK stations installed

Member of Steering Committee of MBEVA

Helping fund upcoming NationalnFDay for Monterey Region via $1,000
contribution

Engaged with MBESteering committee ; applicant on behalf of MBEVA t
Level 2 EVSE

Member of Steering Committee of MBEVA
Member of Steering Committee of MBEVA

Applicant dyehalf of MBEVA to deploy 1 DC fast charger

Member of Steering Committee of MBEVA

Serves as gheground implementer for EVSE in the Monterey Bay Regio
provided event spaedidst meetings as a central location for engaged sta

Member of Steering Committee of MBEVA
Providing support on CE€ted issues

Recently bame official host of MBEVA; serve as point agency for readin
and the EVSE deployment grant from CEC

Member of Steering Committee of MBEVA

Providing technical and organizational support to MBEVA, on a volunte
Helps coordinate on the ground action for EVSE deployment

Working with IBEW and other EVSE installation contractors

Previous experience on EV1 development team at GM

Member of Steering Committee of MBEVA
Provided grant writing support

Active automotive dealerships in the Region that have supported event |
local/regional efforts.
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Stakeholder Engagement throughout the implementation of the Plan

As is evidenced by the robust framework described above, there is substantial coordination
between PEV stakeholders throughout the Region. It is anticipated that these partnerships will
continue throughout the implementation of this plan (through 2014) due to a number of factors.
These are as follows:

A

)

>

>

Commitments to the California Energy Commission (CEC): Both the Bay Area and Monterey
regions have received funding from the CEC to do further work on PEV readiness in the
Region. The BAAQMD is the fiscal agent for both grants (which run through 2014) and as a
requirement of these grants, local PEV coordinating councils must be maintained and used
as a mechanism to vet and receive input on the content of regional readiness plans that will
be submitted to CEC. BAAQMD will gauge the need to continue these stakeholder groups
at the end of that period and is willing to assume the role of coordinator for the Bay Area to
continue stakeholder engagement, if necessary at that time. BAAQMD will also seek to
engage its regional agency partners and partners in Monterey to support this effort and to
support a similar continuation of regional engagement if necessary in the Monterey area.

The California Plug-In Electric Vehicle Collaborative: This statewide organization is a multi-
stakeholder private-public partnership working to ensure a strong and enduring transition to
PEV in California. BAAQMD is the regional lead for this organization which discusses
strategy, tactics, policy, incentives and market expansion for PEV with all of the major
automotive manufacturers, electric utilities, electric vehicle supply equipment (EVSE)
manufacturers, state agencies, non-governmental and other stakeholder. This organization
is slated to continue its work through 2014 and will allow the Region to engage directly with
major stakeholders regarding the implementation actions which lie outside the purview of
regional and local government as part of this plan.

Sustainable Communities Strategy (SCS): A significant emissions reduction strategy that
underlines the Bay Area's SCS (as outlined by ABAG and MTC) relies on the mass
adoption, deployment and use of PEV. The time frames in that particular strategy run
through the year 2035 and target a 15% per capita reduction in greenhouse gas emissions
(GHG). Due to these targets, it will be necessary for regional agencies to engage with local
governments to make sure that PEV can be easily deployed throughout the Region and to
ensure that local governments are ready to deal with the increased numbers of PEV
projected in the SCS. This provides a conduit to engage major municipal fleet owners and
local governments throughout the timeframe of this plan.

Incentives: As part of SCS efforts to reduce GHG and efforts by BAAQMD to reduce air
pollution, significant grant funding will be available during the time period for implementation
of the plan (see Section 11 Implementation Actions). This funding provides the ability for
regional agencies to engage directly with major fleets to encourage electrification of taxis,
municipal operations and delivery vehicles. The BAAQMD has extensive history stretching
back to the 1990s in terms of providing grant funding for the deployment of electric vehicles
and its associated infrastructure. Additionally, BAAQMD and MUAPCD have extensive
connections with major fleets in the region due to diesel emissions reductions programs that
have replaced thousands of vehicles through incentives programs over the past 20 years.
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MTC, as the conduit for transportation funding in the region also has extensive experience
and pre-existing connections with local transit agencies and their associated fleets. This
provides the region with multiple avenues to engage stakeholders outside of the
coordinating councils listed above and to catalyze their adoption of electric vehicles.

DOE Clean Cites Coalitions (CCC): CCCb6 s have been a valuabl e
terms of the engagement of stakeholders. Especially in terms of the engagement of major
fleet operators. Their ability to provide education and real world experience to those
considering the use of alt fuels has provided the region with the major advantage in terms of
the adoption of PEV. More recently, Bay Area CCC have been co-funded by BAAQMD to
increase their outreach to local and regional fleets. Based on the success of that program,
BAAQMD will continue to utilize the CCC as a conduit to engage stakeholders throughout

the development of this plan.

Education: In addition to the efforts listed above, the BAAQMD and MTC plan to undertake a
major education campaign which will focus on providing information to the public and
stakeholders on the benefits of PEV use. It is anticipated that this will also provide a major
conduit to maintain stakeholder engagements throughout the timeframe of this plan.
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2. Need for a Regional Plan

2.1. Introduction

The Bay Area and Monterey Bay Region is currently one of the leading markets for plug-in

electric vehicles (PEVs) in the country. The most recent estimates from the Clean Vehicle

Rebate Project (CVRP) indicate that more than 3,300 PEVs are on the road in the Region

today, with more than 700 publicly available charging spots in the ground, and at least another

1,500 charging spots planned over the next 2 years. The first retail DC fast charger in California

was opened in April 2012 at the Stanford Shopping Center, which is the first of about 50 that will
ultimately be deployed in the Region as part of
these efforts to deploy publicly available charging stations, PEV owners are likely installing

electric vehicle supply equipment (EVSE) to charge their vehicles at home.

These are exciting developments for the Region because PEVs are a critical path towards
reducing air pollution in our communities and harmful emissions that cause climate change.
PEVs can also help consumers save money over the life of their vehicle, while reducing our
Regionés dependence on petrol eum.

What the vehicle and EVSE deployment numbers do not tell us is: Are we PEV ready? In other
words, as a Region, are local governments and other stakeholders prepared to support
consumers in our Region that are thinking of buying a PEV and/or installing EVSE at their
home. The simplicity of plugging in an electric vehicle belies the complexity of what that entails
i from both a planning and technical perspective. And although the PEV driving experience is
comparable to or better than conventional vehicles i which are paramount to their success in
the market place i there are few other similarities between the ownership experience of PEVs
and conventional vehicles. Some of the key aspects of the PEV ecosystem that require
coordination and planning include answering questions such as:

A How do | get EVSE installed?

This is an important question, particularly because the refueling experience in a PEV is so
different from a conventional vehicle. The opportunity to refuel at home is convenient; however,
getting equipment installed at home is a different aspect of the vehicle ownership experience. In
many cases, consumers will need to install equipment which requires permits and inspections i
it is important that the fees and timing for these processes are minimized and streamlined while
ensuring consumer safety. For potential PEV buyers in multi-unit dwellings, the answer to this
guestion is more complicated today; however, with planning and education of stakeholders, the
process will eventually be comparable to the ease of installing EVSE at a single family home.
For new developments, local governments can adopt building codes that require developers to
make a building PEV-ready, which is a much more cost-effective investment for EVSE than
trying to retrofit the building later.

A Where can | charge?

Although most charging will likely occur at home (>80%), it will be important to provide charging
opportunities at locations such as workplaces, retail centers, and public transit connections.
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Getting EVSE deployed at these places requires consideration of zoning and parking rules at
the local level. And as noted previously, local governments can adopt building codes for new
construction, and offer incentives to developers that go beyond the minimum requirements.

A Where can | get more information?

PEVs are a new technology and will require education for all parties involved in the PEV
ecosystem, including potential vehicle buyers, dealers, inspectors and other local government
staff, electrical contractors, emergency response teams, and utilities. Much of this education is
already starting to take place; however, more will be needed.

A Will there be any problems when | plug in?

In the near-term future, utilities and analysts have demonstrated that it is highly unlikely that
PEVs will lead to negative impacts on the grid. However, in the mid- to long-term future, utilities
will need to devise infrastructure maintenance plans that account for PEV adoption, while also
providing PEV owners incentives to charge off-peak. Although Pacific Gas & Electric (PG&E)
provides electrical service to the majority of residents in the Region, there are five (5)
municipally owned utilities and a community choice aggregator operating in the Region that will
also have to consider how to manage increased PEV adoption. Although the utility will bear the
sole burden of managing its services, setting rates, and encouraging PEV adoption, other
stakeholders have a role to play by helping utilities understand where vehicles and EVSE are
being deployed.

The PEV Readiness Plan provides stakeholders in the PEV ecosystem with specific guidance,
emphasized by best practices from communities in the Region and around the country, to
improve and streamline the process of purchasing a PEV, installing EVSE, and charging the
PEV at home and in public. The progress made in the Region to date has been exemplary;
however, there are many critical areas for improvement.

2.2. Readiness: Where Are We Today?

BAAQMD conducted a survey of local governments to understand the current level of readiness
in the Region. Many local governments are engaged in the process of becoming PEV ready, so
the results of the survey should be understood as a snapshot in time during a dynamic process.
The survey sought to answer questions across the key areas of PEV readiness, including the
following areas, with an introduction to each PEV readiness element below:

9 Building Codes 9 Stakeholder Training and Education
1 Construction Permitting and Inspection 9 Consumer Education and Outreach
1 Zoning, Parking, and Local Ordinances 1 Incentives for Charging: MUDs, Workplace, and Pul

Building Codes. The integration of charging infrastructure into buildings will require the
development of building codes. Maodifications to building codes can help send the right policy
signals and communicate to stakeholders such as developers, electricians, and permitting
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inspectors that the deployment of PEV and charging infrastructure requires careful
consideration.

Construction Permitting and Inspection. With an initial focus on deploying charging
infrastructure at homes, it is essential that the installation process 1 including construction
permitting and inspection i be streamlined to the extent possible without jeopardizing public
safety. An expedited installation process will help ease the transition to PEVs and improve the
overall consumer experience. With many areas throughout the Bay Area and Monterey Bay
Region deploying EVSE, it will be important to share the lessons learned throughout the Region.

Zoning, Parking Rules, and Local Ordinances. The deployment of an effective and properly
incentivized charging infrastructure will require local agencies to update zoning, parking rules,
and ordinances. These three areas have many impacts on the deployment of PEVs, most
notably the location and siting of publicly available infrastructure. Zoning, parking rules, and
ordinances help address details such as accessibility, time restrictions, signage, and
enforcement.

Stakeholder Training and Education. PEVs and the supporting charging infrastructure are
new technologies. With any new technology, it is important for stakeholders such as
electricians, permitting agencies, building inspectors, and first responders to receive the training
and education required to ensure public safety and minimize the barriers to widespread
adoption. Training and education are low-cost, high-reward investments that local and regional
agencies can make to help support the deployment of PEVs and EVSE.

Consumer Education and Outreach. Federal, state, and local governments are doing their
part to support the deployment of PEVs via financial and non-financial incentives. While many
consumers may be aware of these incentives, it is important that these same agencies work
together with the private sector to communicate the benefits of PEVs to a broader audience and
share the initial lessons learned from deployment.

Minimizing Grid and Utility Impacts of PEVs. The economic and environmental benefits of
using electricity to displace gasoline in the transportation sector are dependent on a reliable and
clean electrical grid. Research by academic institutions, federal agencies, and utilities indicates
that the electrical grid will be able to meet the demand for electricity from the deployment of
PEVs over the next several years. However, the accelerated adoption of PEVs may cause
challenges in some areas and will require careful planning by utilities. For instance, it will be
important to identify pricing and control signals that will enable consumers to charge their
vehicles in a cost-effective manner while minimizing the impacts on the grid. Furthermore, as
the adoption of PEVs gain traction, it will be important to plan for next-generation issues such as
the integration of renewable energy with PEVs or the potential for vehicle-to-grid applications.

The map in Figure 1 below is an overlay of our assessment of readiness with the current
deployment of EVSE in the Region. Note that the top PEV readiness score is 100 and the
jurisdiction would be shaded a dark green. The top tier of local governments in our Region
scored between 50 and 59 on the readiness scale.
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Map Information
EVSE Location

1 Note that this version of the map only includes the Bay Area; the Final Plan will include results from Monterey Bay.
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The readiness survey of local governments reveals that the Region is in vastly different states of
readiness. An analysis of the survey shows that the top five cities in terms of readiness in our
Region are Santa Rosa, San Francisco (City & County), Palo Alto, Novato, and Rio Vista. Even
in the cities that scored well in our analysis of the survey, however, there are still many steps
that can and need to be taken to improve PEV readiness across the Region. At the same time,
these cities can provide guidance and best practices to other cities and local governments.
Some of the highlighted survey results that reflect the need for a Regional Plan include the
following:

A Only 1 in 6 of the local governments surveyed have adopted EVSE requirements for
permitting; although about 1 in 3 of the respondents are in the process of or considering the
adoption of EVSE-specific requirements for permitting, the other half of respondents are
seeking additional information or have not started to look at how to adapt requirements to
EVSE.

)

Permitting processes, including time to issue permits and permitting fees, are generally
close to meeting the goal of 24-48 hour permitting at a cost of less than $250; however,
there are still a significant number of local governments (>25%) that take longer than 6 days
to issue permits and others that are charging more than $250 (>20% across all installation
types). It is also important to note that the survey is self-reported information, and anecdotal
evidence indicates that permitting processes may be longer than what is self-reported by
local government staff.

>

The level of readiness regarding zoning and parking ordinances is difficult to ascertain
because more than half of the survey respondents are not involved in these issues, and in
many cases two thirds of the respondents left the question blank. Even of the local
governments that responded, however, only 5% have adopted zoning and parking
ordinances related to EVSE.

>

Only 1 in 10 local governments have adopted building codes for EVSE.

)

Less than 20 local governments in the Region have been involved in workshops related to
education and outreach of local and regional stakeholders across issues including PEVSs,
permitting and inspection, building code requirements, or first responder training.

A 1in 2 respondents has not started to develop education materials related to PEVs and
EVSE.

A The majority of respondents (>70% in each case) have not started looking at best practices
or providing incentives related to charging at MUDs, workplace charging, or public charging.

[Note: more detailed results of the survey will be available as an appendix in the Final PEV
Readiness Plan]
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3. Current Deploymém the Region

Consumer demand for PEVs in the Region has been strong to date. Research from Nissan

indicates that the San Francisco Bay Area has the highest rate of LEAF adoption in the country

on a per household basis. As noted previously, the California Air Resources Boar dos
Vehicle Rebate Project (CVRP) issued more than 3,300 PEV rebates in the Region to date,

representing 34% of the PHEV and 42% of the BEV rebates issued statewide.

3.1. Vehicle Deployment

Based on data from the CVRP, at least 3,200 PEVs? have been deployed in the Region (see
Table 3 below). Although these data likely represent the majority of vehicles deployed in the
region (estimated at greater than 75%), there are a couple of limitations to these data that
contribute to underreporting of PEVs in the Region:

A The most significant limitation is that the first generation of the Chevrolet Volt was not
eligible for the rebate. There were approximately 7,600 Volts sold nationwide in 2011; about
30% of those were sold in California. Considering that the Region accounts for
approximately 40% of the California market for PEVs to date, there may be up to 1,000
more Volts (a PHEV) on the road in our Region than what is reported in Table 3 below.

>

Not all PEV purchasers opt for the California rebate incentive. Although more than likely,
most consumers will take advantage of the rebate.

>

There are some PEVs that were likely purchased before the rebate was available to
California consumers; the data available extend back to April 2010.

Table3. Rebates for PEVs issued in the Region

PHEV] BEV Total

Alameda 205 480 685
Contra Costa 91 157 248
Marin 36 126 162
Monterey 7 15 22
Napa 14 44 58
San Benito 10 9 19
San Faincisco 56 204 260
San Mateo 96 341 437
Santa Clara 293 873 1166
Santa Cruz 13 45 58
Solano 16 35 51
Sonoma 13 48 61
Total 850 2377 3227

Source: CVRP, Air Resources Board, August 2012

2This number is less than the 3,300 cited previously because rebates are issued for commercial ZEVs, neiglim(NaddsE|ectdeledtric

motorcycles are eligible. After excluding these from consideration, more than 3,20@ issheddbafddEys and BEVs.
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One of the more surprising results is the balance of PHEVs and BEVs to date; initial forecasts
predicted higher sales in PHEVs than BEVs. However, CVRP data shows more BEV sales than
PHEVs, which may be a result of two factors: the relatively high costs of PHEVs (e.g., the Volt)
compared to BEVs (e.g., LEAF); and the fact that neither CVRP rebates nor the California High
Occupancy Vehicle (HOV lane access) stickers were available for the early PHEV model. As
noted previously, however, there are approximately 1,000 PHEVs in the Region that are not
accounted for in these estimates. Furthermore, additional data show that the Volt and Toyota
Prius Plug-In have been recently out-selling the Nissan LEAF. Based on existing sales data and
the numbers provided via the CVRP, ICF forecasts that there may be two times as many
PHEVs on the road than BEVs within the next 12 months. From a vehicle deployment
perspective, the split between PHEVs and BEVs on the road is not particularly important;
however, from a policy perspective, the focus of local and regional efforts can shift significantly
depending on the vehicle architecture. Where appropriate, these issues are highlighted
throughout the Plan. For the most part, the focus on readiness for this Plan is independent of
vehicle architecture.

Moving forward, ICF projects strong continued growth in the PEV market in the Region over the

long-term future, with moderate growth of PEV sales over the next several years. However, as

regulatory drivers such as the Zero Emission Vehicle (ZEV) Program and Low Emission Vehicle
(LEV) lll Programi bot h part of Californi adsibécdmeanworeed Cl ean
important during the release of model year (MY) 2017 vehicles, ICF anticipates a significant

increase in PHEV deployment. Furthermore, ICF estimates that battery costs i the most

significant driver for PEV costs T will decrease by about 30% by 2020, making PEVs more

affordable and accessible to a larger demographic of car buyers.

Figure2. Forecasted Baseline PHEV and BEV Populations (in tdatljgdgctor)dr the Region
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ICF developed the penetration scenarios in Figure 2 based on the following inputs and
assumptions:
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A

>

>

ICF accounted for PEVs that would be deployed to meet the requirements of the ZEV
Program, which requires automobile manufacturers to introduce zero tailpipe emission
vehicles in volumes that increase over time. The program is implemented using credits,
which vary depending on factors such as emission control technology and vehicle range.
y campli ance
mix of transitional zero emission vehicles (TZEVs), BEV, and hydrogen fuel cell vehicles
(FCVs). To develop the baseline, ICF assumed that TZEVs would all be PHEVs.*

ICF used what ARB documentation describes asit h e

mo st

k el

Based on EMFAC and sales data from the California New Car Dealers Association
(CNCDA), we estimated that the Bay Area accounts for approximately 21% of vehicle sales

in California.

ICF also used internal analyses of other national- and state-level forecasts of PEV
populations, and trends in hybrid-electric vehicle penetration in California and the Bay Area.

3.2. EVSE Deployment

As a result of consumer interest, regional agencies and electric vehicle service providers
(EVSPs) have responded to the need for public infrastructure with a variety of deployment
projects, as highlighted in Table 4 below. The current map of EVSE in the region is also shown
in Figure 3 below.

3 Appendix B, Draft Environmental Analysis for the Advanced Clean Cars Program, CARB, December 2011. We aisff BresefrtaticamdafRil S

feOrine altiRe/gnuw . aabtcad. covims2 @y/kedprog/St laevreg/1P 6 Wores.adf o
4 Appendix B, Draft Environmental Analysis for the Advanced Clean Cars Program, CARB Vlzeésolire® from an ARB Staff Presentation dated
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Figure3. Overview of EVSE Deployed to date
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Tabled. Overview of EVSE Deployment Projects in the Region

Local Incentiveunding

Project Title Lead & Support Agencies Source Amount | Residential| Nonresidential| DC Fast
Level 2 Lewel 2

ECOtality, Coulomb,

EVSE Home Charger Rebate Program AeroVironment BAAQMD
DC Fast Charger Program ECOtality, AeroVironment BAAQMD
ChargePoint America Coulomb Technologies DOE
EV Communities Alliance. CEC
Bay Area and Monterey Bay
EV Corridor Project ABAG, BAAQMD
i
) Local Cities/Counties BAAQMD
Update Existing EV Infrastructure Clipper Creek CEC
BAAQMD
Local Government EV Projects Multiple
MTC
_ B City CarShare MTC
eFleet: Car Sharing Electrified
SFCTA BAAQMD
Bay Area Electric Vehicle Taxi Corridor Program MTC
Better Place, SFMTA BAAQMD

Tribal Community Sustainable Transpor Kashia Band of Pomo India MTC

Businesses Deploying EV Infrastructure Best Buy, Mc  BAAQMD

Electric Vehicle Charging Station Projec NRG (settlement w/ CPUC) NRG

Total (maximum

$2.5

$75
n/a
$1.49

$0.40
$2.30
$0.15
$2.80
$1.70
$0.53

$7.0
$.43

$0.37

$0.34

3,000

1,100

212

230

50

24

4 battery switch stations

178

1,650
(minimum)

3,990 2,583

55

91

CEG California Energy Commissionj DCE Department of Energy; SFS@A Francisco County Transportation Authority; S&HATANCISCO

Municipal Transportation Agency

*For theurposes of our estimates, we assume that 60% of the MakedReeldigs@r more information) to be deployed by NRG will ultimate

residential Level 2 EVSE and the other 40% will be nonresidential Level 2 EVSE.
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The EV Project: The EV Project, managed nationwide by ECOtality, was funded by the US
DOE as part of the American Recovery and Reinvestment Act (ARRA), receiving a total of $115
million. The EV Project is also co-funded by the BAAQMD for deployment in the Bay Area
region. ECOtality is managing the installation of 15,000 commercial and residential charging
stations in more than 15 regions across the United States. Through March 2012, ECOtality
reports® that 891 residential Level 2 chargers and 12 publicly available Level 2 chargers have
been installed in the San Francisco Bay Area with 1,210 Nissan Leafs enrolled to date. To date
the program has focused on residential installations; however, there are plans to deploy more
publicly available chargers in the near future for the San Francisco Bay Area.

BAAQMD EVSE Deployment Programs: The BAAQMD is a key local funding source that has
since 2009, allocated more than $6 million to support investments in EVSE deployment in the
Bay Area. This funding has been deployed in two phases: Phase 1 is a $1.3 million project that
provides funding for the deployment of publicly accessible EVSE charging stations which
include over 200 Level 2 and 6 DC fast charge EVSE and one battery switch station.

Phase 2 provides an additional $5 million to install 3,000 residential Level 2 and 50 DC fast

charge EVSE. EVSE providersparti ci pati ng i n BAXSEMOneChaRbrase 2
Rebate Program include ECOtality (1,500 Blink home chargers), AeroVironment (500 residential
chargers), and Coulomb Technologies (500 residential chargers). Through July 2012, more than
800 EVSE have been installed through this program.® AeroVironment and ECOtality were also
selected by the BAAQMD to support the DC Fast Charger Program and will install 30-50 DC

fast chargers in the Bay Area region by December 2013. Recommendations for the allocation of

the remaining funds from Phase 2 are pending upon the completion of this Plan.

ChargePoint America: This is a $37 million project, with $15 million from ARRA funds,
administered by Coulomb Technologies focusing on the deployment of infrastructure in 10
regions throughout the United States, including the San Francisco Bay Area. As part of the
program, the City of San Francisco has installed 80 Level 2 chargers in municipally-owned
garages throughout the city. The ChargePoint America program has also sponsored the
deployment of chargers at locations such as the Oakland International Airport, where 8 Level 2
chargers are deployed in the Premier Parking Lot. The Monterey Bay Region also received five
Level 2 EVSE as part of ChargePoint America, with the infrastructure deployed in the cities of
Scotts Valley, Capitola, Aptos, and Santa Cruz.

California Energy Commission: Has funded two projects that are focusing on the deployment
of EVSE in the Bay Area. The first is called the Bay Area EV Corridor Project and is being
implemented by the Association of Bay Area Governments and EV Communities Alliance. This
project also includes deployment of EVSE in the Monterey Bay Region, with an estimated 44
dual outlet EVSE deployed in the Monterey Bay Region, managed in coordination with the
Monterey Bay Electric Vehicle Alliance (MBEVA) and Ecology Action. The second project is a

5The EV Project Q1 2012 Summary
6Not all of the EVSE deployed as part of ECOt a batetPyogram, Herncether oj ect i n t
difference in number of EVSE installed.
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statewide effort managed by Clipper Creek to update the infrastructure that was in place from
the initial deployment of PEVs from the late 1990s.

Metropolitan Transportation Commission (MTC): Has also assumed a proactive role in the
deployment of PEVs and charging infrastructure as part of the Climate Initiatives Program.
MTC awarded nearly $12 million to four projects:

A

)

A

San Franciscobs tstiomAgencygdSEMTAparmeres] piith the City of San
Jose and Better Place for the Bay Area EV Taxi Corridor Program, a zero emission
electric taxi project to demonstrate 61 electric taxis with battery switch capabilities, 25
electric neighborhood taxis, and four battery switching stations. The project received about
$7 million in funds. Better Place has advanced its project and has the first two sites
identified and is nearing the finalization of the permitting process for each site T one in the
North Beach neighborhood of San Francisco (near the intersection of Davis St and
Broadway) and the other at San Francisco International Airport. This project is also co-
funded by the BAAQMD.

The Local Government EV Fleet Project is administered by eight local governments (led
by Alameda County) that are in the process of procuring 90 PEVs for municipal fleets and
90 Level 2 chargers accessible to both the government fleets and, in some cases, the
public. The local government agencies plan to deploy 78 light-duty PHEVs and BEVs and 12
vans or shuttles. The project received $2.8 million. As of March 2012, the project partners
were on the verge of issuing a bid for procurement of the first round of vehicles and charging
stations.

City CarShare is leading a Car Sharing Electrified Project to deploy 29 PEVs, which will
be a mix of PHEVs and BEVs, and install 24 Level 2 chargers. The project received $1.7
million from MTC and an additional $0.53 million in funding from the BAAQMD. City
CarShare has also established itself as a leader in the Bay Area with regard to EVSE
deployment in a carshare fleet. Through its eFleet Program, they currently have more than
7 PEVs in their fleet with plans to expand to 30 PEVs over the next 24 months, and achieve
50% penetration of alternative fuel vehicles by 2015. With a total fleet of about 400 vehicles,
they have the potential to deploy 200 PEVs in the Bay Area. For each PEV currently
deployed they have at least one dedicated EVSE; and in several cases, they have installed
two EVSE (for two vehicles), with the second charging station available for public use.

The Kashia Band Pomo Tribal Government of the Stewarts Point Rancheria received about
$370,000 to deploy four PEVs i two sedans and two vans i and six charging stations.

Monterey Bay Unified Pollution Control District (MBUPCD): The MBUPCD has played an
active role in deploying EVSE in the Monterey Bay Region. They have funded projects such as
the following:

A

A grant to the Association of Monterey Bay Association of Governments (AMBAG) to install
four ECOtality Blink stations. This grant also includes funding for public outreach and policy
analysis.
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A A grant to the Transportation Agency of Monterey County to install seven Level 2 EVSE in
the tri-county Monterey Bay Region.

A A grant to the Santa Cruz County Regional Transportation Commission to install one DC
fast charging station.

A A grant to the City of Santa Cruz to install EVSE in public parking garages in downtown
Santa Cruz, providing a total of about 10 Level 2 EVSE.

NRG Settlement: The most recent development related to the deployment of charging
infrastructure that will affect the San Francisco Bay Area is the settlement between NRG Energy
Inc. and the California Public Utilities Commission (CPUC) stemming from the California energy
crisis in 2000 and 2001. Of the $122.5 million settlement, NRG will spend $102.5 million to fund
the installation of EVSE throughout California over a period of four years. More specifically, the
settlement will fund:

A 200 Freedom Stations to be deployed statewide, with 55 of these deployed in the Bay
Area. Each Freedom Station will consist of at least one DC fast charger and one Level 2
EVSE.’ On top of the $50.5 million earmarked for stations, another $3 million is earmarked
for the fixed operating costs of these stations e.g., electricity demand charges, meter
charges, and maintenance, over a five-year period.

A 10,000 Make-Ready Stubs and 1,000 Make-Ready Arrays,® collectively referred to as Make-
Readies, are to be deployed statewide at a cost of $40 million; unlike the Freedom Stations,
Make-Readies are not intended to be available to the general public. At least 1,650 of these
Make Ready Stubs will be deployed in the Bay Area, with an additional 4,000 stubs to be
depl oyed at NRGO6s dthisnwoneg willi go towardgwiriag hbnoek, land o
preparing workplaces, multi-family dwelling units (MDUSs), hospitals, and schools for EVSEs.
It is anticipated that NRG will target Bay Area with more than the minimum number of
installations, since the area has a high proportion of residents living in MDUs. NRG will not
own this equipment, the property owners will, but the company will have exclusive rights for
18 months to sell the equipment and related services to the property owners. After 18
months, the locations are open to competition.

)

The Technology Demonstration Program with $5 million, with potential projects focusing
on: stationary battery storage systems to reduce peak electricity demand from Freedom
Stations, the installation of Extreme Freedom Stations (i.e., Level 3 DC public chargers
exceeding 80 kW), smart charging technology, or a vehicle-to-grid demonstration project.

>

The EV Opportunity Program with $4 million for projects that enhance social benefits of
PEVs and create opportunities for residents of under-served communities. The eligible
projects include the deployment of EVSE for PEV carsharing projects, a PEV job training
program, or other projects that will help under-served communities.

7Per the terms of the settlement, NRG also has the option of deploying two DC fast chargers at Freedom Stations.
8 Note that an array can have no more than 10 stubs, which means that there must be at least 1,000 uniquetdteations across the
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To address equity concerns, both the Freedom Station and Make-Readies deployment have
provisions regarding the siting of infrastructure in low- and middle-income areas. For instance,
20% of the Freedom Stations must be installed in an area in which the median income is in the
lowest third. It is also anticipated that significant coordination on the siting of this infrastructure
will occur between NRG and BAAQMD as part of this planning effort.

Sustainable Community Strategy (SCS): Regional agencies in the Bay Area have also
demonstrated their long-term commitment to supporting the electrification of the transportation

sector as a critical strategy to meet the regiono

MTC and ABAG approved the Plan Bay Area Preferred Land Use and Transportation

Investment Strategy’, whi ch outlines the Bay Aread6s strategy

reduction targets of SB 375, with spending upwards of $275 billion out to 2035. While most of
these investments are transit-oriented or for the expansion of roads and bridges; however, there
are two key aspects of the Plan Bay Area that will promote the deployment of PEVs and EVSE
out to 2040:

A Regional Public Charger Network: With PHEVs likely to be deployed in significant
numbers in the Bay Area, this strategy makes targeted investments to help increase the
opportunity to increase the number of pure electric miles for PHEVs. The initial plan is to
dedicate approximately $240 million over the span of 15 years to support this program.

>

Vehicle Buyback & PEV Incentives Program: This program couples fleet turnover with the
deployment of PEVs. The vehicle buyback program is designed as a trade-in for older
vehicles that are below a certain fuel economy threshold, with the eligibility restricted to
consumers purchasing a PHEV or BEV. The incentive amount varies with the fuel economy
of the vehicle being traded in (measured in mpg) as well as the vehicle type being
purchased (i.e., PHEV or BEV). The initial plan allocates $180 million for this strategy over
the span of 15 years.

3.3. PEV Driver Behiav: Charging and Trips

Overview of Data

Charging and trip data from ECOtality, as part of the EV Project engagement in the Bay Area,
were analyzed for the Plan. There are many data which are not included in this analysis;
however, this is generally a result of aggregation performed by ECOtality, in part to protect
consumer privacy. The data, corresponding description, and some limitations are highlighted in
Table 5.

9Preérred Land Use and Transportation Investment Strategy for Plan Bay Area, May 2012, awailableebalinecatorg
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Tableb. Overview of EVSE and Vehicle Béements

Parameter Description and Limitations

No. of Level 2 EVSE Monthly data, and total to date

Monthly data, and total to date

Percent of time w/ EVSE connected -
Data are only reported when >10 EVSE in zip code

Monthly data, and total to date

Percent of time vehicle drawing froweEVSE L
g Data are only reported when >10 EVSE in zip code

Monthly data, and total to date

Total electricity consumed by EVSE (AC kV L
Data are only reported when >10 EVSE in zip code

Data reported bycit

No. of vehicles . —
Data are only reported when >10 vehicles in zip code

Data reported by city

Sum of all miles . —
Data are only reported when >10 vehicles in zip code

Vehicles identified by zip code and city; no usage metrics al

Vehicle Id ;
only vehicle counts

Monthly data and total to date

Data are only reported when >10 EVSE in zip code or city
These are phiig events, not charging events

Data cannot be linked to individual vehicle

Charging Events

Min and Max Charging Demand, hourly

Time of Day Demand (AC kW
y ( ) Data are only reported when >10 EVSE in zip code or city

Apart from the limitations listed above, it is also important to note that the EV Project in the Bay
Area is only available to Nissan LEAF drivers and there is currently no plans by ECOtality to
extend eligibility to other vehicle types; as a result, charging data for PHEVs e.g., the Chevrolet
Volt is not available. At the time that this draft is being released, additional analysis of the data
is being conducted and further refinements to these findings will be included along with the Final
Plan. The data limitations are highlighted in Table 6 below i this information should be read as:
For the data reported regarding the number of Level 2 EVSE, the dataset includes EVSE in 108
zip codes and 59 cities.

29 BAAQMD
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Table6. Limitations of Key Parameters for PEV and EVSE Usage in the Region

. Geographic
arameter
59

108

Communitiewith 10 or morgarticipatinigevel
2 EVSHnstalled

Percent afime w/ EVSE connected 6 6
Percent of time vehicle drawing power from 6 6
Total electricity consumed (AC kWh) 6 6
No. of vehicles 108 59
Charging Events 22 20
Time of Day Demand -- 14

The summary results of the data include the following:

A

>

)

)

>

>

There were 735 EVSE serving 668 vehicles in the Region, with San Jose alone accounting
for nearly 20% of the vehicles in the Program (see Table 7 below for a distribution across
the top 5 cities, representing about 40% of all vehicles in the program)

These 668 vehicles have driven about 4.8 million all electric miles, and consumed 1.1 million
kWh of electricity.

Participating vehicles spend about 29% of the time plugged in and about 7% of the time
charging (i.e., when the vehicle is drawing power from the EVSE).

The number of plug-in events (not a charging event) and number of vehicles is a linear
relationship, with little variation between cities (see Figure 4).

Based on the maximum demand profiles for charging events, there are some small
differences between charging behavior on the weekend vs. during the week (see Figure 5).

There are small variations in weekday maximum charging demand between cities, with the
most noticeable differences around the so-called shoulder of peak demand, post 6pm (see
Figure 6).

Table7. Vehicle Counts the EV Projection for the Region

1 San Jose 130
2 Fremont 46
3 Oakland 38
4 Palo Alto 28
5 San Franciscc 28
30 BAAQMD
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Figured.Plugin Events and Number of Vehicles, by City
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Figureb. Maximum Aggregated Demand for the Region, by weekday and weekend
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Figure6. Maximum Charging Demand (kW) for the Region, by City
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4. Regional Siting Plan

4.1. Introduction

PEVs rely on charging to extend their range (PHEVs and BEVs) and as their main source of
propulsion energy (BEVSs). Charging infrastructure is a key component of PEV deployment and
is a source of constant debate regarding:

p>)

Location: Where should chargers be located? Options are generally characterized as in the
home, at the workplace, and public versus private.

)

Quantity: How many are needed to support PEV drivers?

p>)

Level of charging: What voltage and power levels are necessary for useful PEV charging at
the various locations T Level 1, Level 2, or DC fast charging?

A Investment: Who pays for and maintains public and private infrastructure?

A Payment: How much should individuals pay for "a charge"?

To answer some of these questions, this section provides an overview of the current makeup
and state of the charging infrastructure in the region.

With a strong consumer market for vehicles, regional readiness planning should focus much of
its efforts on ensuring that the infrastructure is in place to support PEV deployment. To date, the
Region has properly focused on ensuring that early adopters have a positive experience for
charging vehicles at home. EPRI has prepared a convenient graphic to illustrate the priorities for
likely charging scenarios, as shown in the so-called charging pyramid in Figure 7. Residential
charging is the most important aspect of EVSE deployment; however, as the Region advances
in its PEV readiness planning, workplace or retail charging and publicly accessible charging
should also be addressed systematically. It is also important to note that over a third of housing
units in the Region are multi-family dwelling units Public
(MDUSs), and face a similar set of barriers to those
associated with workplace and public charging.
Fortunately, regional agencies and stakeholders have
initiated the deployment of nonresidential charging and
are also examining paths to installing EVSE in MDUs,
and these efforts will yield valuable lessons learned over
the next several years.

4.2. Need for a Regional Siting Plan

As noted previously in Section 3, there are many
deployment activities in the region in the near-term, with
additional funding from MTC as part of its regional transportation plan for EVSE deployment
activities in the mid-term future. The goal of a siting plan is to help guide and coordinate siting
efforts; it should not be confused with a prescriptive determination of where EVSE needs to go.
The siting analysis combines various parameters such as characteristics of PEV ownership,

SR | s R

Figure7. The EPRI Charging Pyramid
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PEV usage, EVSE usage, land use, and regional travel patterns to identify the most likely areas
to:

A Support PEVs in the Region to maximize all-electric miles and provide ample opportunities
for charging while minimize the risk of stranded assets; and

A Extend the range of PEVs for intra- and inter-regional travel along various corridors.

Market Segmentation

The first step of the siting plan is to segment areas based on the likelihood of PEV adoption.
Based on existing research, parameters such as income and hybrid electric vehicle (HEV)
ownership, the potential for PEV adoption for specific catchment areas in the Region are
characterized. The assessment will distinguish between EVSE deployment at residences and
MDUs to the extent possible and feasible.

Residential EVSE

A major focus of infrastructure deployment to date has been residential EVSE. For instance,
The EV Project to date has deployed about half (or 4,600) of its target residential Level 2 EVSE
and only a third (or 1,500) of its target publicly available units.*® As of August 2012, 95% of the

ficharging eventsodo recorded as part of The EV Proj

EVSE; in the Bay Area, this percentage jumps to nearly 100%. The focus on residential
deployment of EVSE is unsurprising I stakeholders, particularly OEMs, have been particularly
vocal about emphasizing the need ensure that the home charging experience is positive.
Additionally, guidelines and best practices are readily available for all parties (vehicle owner,
utility, dealer, installers and local governments) relating to the installation of EVSE in single
family residences (California Plug in Electric Vehicle Collaborative guidelines, etc.).

Multifamily Dwelling Unit EVSE

The population density in the Bay Area requires the consideration of deploying EVSE in MDUs.
The San Francisco Department of Environment recently initiated MultiCharge SF in partnership
with Coulomb Technologies to bring charging infrastructure to multi-family buildings in San
Francisco, where two thirds of residences reside in MDUs (see Table 8 below). The project will
help develop a knowledge base and best practices for EVSE deployment in MDUs by covering
the costs of charging equipment and subsidizing the costs of installation significantly.

10Conversation with Steve Schey, ECOtality, April 11, 2012.
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Table8. Population and MDU Residents in Bay Area Counties

Alameda 1,500,000 38%
Contra Costa 1,100,000 24%
Santa Clara 1,800,000 32%
San Francisco 900,000 67%
San Mateo 750,000 33%

The MultiCharge SF project will help address some of the issues associated with deploying
EVSE at MDUs. However, other jurisdictions outside of San Francisco will likely have to deal
with the challenges of deploying EVSE at MDUs (see Table 9 below for a list of common
challenges). The deployment of PEVs today will require many jurisdictions in the Region to
grapple with these challenges before the lessons learned from the MultiCharge SF project are
fully understood.

Tabled. Common Factors that Impact EVSE Installation at MDUs

1 Availability of capacity in gwradal panel

Py SEllenges 1 Availability of space for additional meters in the meter rooms

1 Distances between utility meters, parking spaces, and unit electrical panels

9 Restrictive facility configurations (master meter, remp&tgarking

9 Cost allocation to residents (based on usage, equipment, parking, shared service a
1 Inability to take advantage-péaking charging rates

1 HOA fee structures

Cost of Installation
and Operation

9 Differences in ownership
Codes, Covenants,

" 1 Differences between @cteho make the investment versus those that reap benefit
and Legalities

1 Agreements between property owners and residents / renters
9 Deeded parking spaces assigned to individual residents

Workplace Charging

Although initial data confirms the general view that most (light-duty PEVs) will be charged at
home, it will be important to expand charging infrastructure beyond residences to achieve
widespread adoption of PEVs. Furthermore, opportunities to charge outside of the residence will
help increasetheso-c al | eetectriiae bl mi |l es for PHEVs and mitigate
for BEVs. Workplace charging has garnered particular interest from stakeholders to fill the gap
which will increase the all-electric range for PHEVs or extend the range for BEVs because of the
amount of time that a vehicle will likely spend parked at a place of work. Furthermore, due to the
time vehicles spend parked at workplaces, Level 1 EVSE may be a viable and lower-cost
solution that also decreases load impacts. It is also important to note that there is a strong
interest in the integration of renewable energy technologies (e.g., solar) with workplace
installation to defray the costs of electricity (especially during peak hours).
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Publicly Accessible Charging

Similar to workplace charging, publicly accessible charging will be an important part of the
supporting infrastructure for PEVs as they reach increased levels of penetration. In the Bay

Area, the City and County of San Francisco has established itself as a leader of deploying
EVSEinmunicpal | y owned parking garages. However,
deployment, there are still many barriers that prevent the deployment of publicly accessible
EVSE. Many of these barriers are addressed in the current guidance being produced as

patents planning effort, however, mechanisms and incentives for implementation still need to be
determined.

4.3. Siting Plan

[Note: This section is a work-in-progress and is currently being developed in coordination with
MTC using the regional transportation demand model for the Bay Area; however, this model
does not cover the Monterey Bay. BAAQMD is working with its regional partners, including
ABAG, MTC, and other stakeholders as needed to align the methodology used for each region
to maximize compatibility.] The siting plan for suitable locations for EVSE is driven by the
parameters such as those listed in Table 10.

TablelQ Parameters to Consider in the Identification of Suitable Locations for EVSE

Category Brief Explanation

Vehicle range Informs trip distance and vehicle type; as well as level of charging that is

Vehicle o Together with trip characteristics, will help characterize potential for oppc
Characteristics charging time charging; and provide estimate of level of charging needed (e.g., long ch:
are not practical in some cases; fast charging is impractical in others)

Distinguishing between demand for PHEVs and BEVs is difficullydwddieve

Vehicle type prove useful in the estimate of types of charging required (and cost, by a

Trip Understanding where people are going and how far; a common output of
PEV Demand characteristicc demand models

Accessibility to aage will help indicate the likelihood of a driver charging

Home chargin where the vehicle spends a considerable amount of time. Increased hom

capability puts downward pressure on the need for public charging
Lot tvpes The type of lotailability will help us understand, at a first pass at least, the
yp costs for deploying EVSE.
Parking Ownership Will enable us to identify barriers associated with gaining access to some
Characteristic¢ status targeting incentives, etc.

Accessibility fc Improves cost estimate of EVSE installation; proximity to appropriate wiri
instdlation useful, otherwise installation can be expensive

Market Segmentation

A scoring system was developed to evaluate the potential for a given catchment area to adopt
electric vehicles. The scoring was based on the following criteria: income, hybrid electric vehicle
ownership, property ownership, dwelling type, and household vehicles.
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Income

Market research suggests that households with higher incomes are more likely to purchase an
EV. A typical Focus Electric buyer has a household income $120-140k per year.'* Because
PEVs have higher upfront costs, income can also be a limiting factor. In some cases, we would
filter out low income households entirely; however, for the purposes of this analysis, lower
income households have simply been given a lower rating to indicate a lower probability of PEV
adoption in the near-term future.

HEV Ownership

Households that value non-economic benefits are more likely to purchase PEVs. HEV owners
show a willingness to pay to reduce gasoline use that goes beyond the economic benefits of
using an HEV. A Ford Motors representative noted that typical Ford Focus Electric buyers have
purchased HEVs in the past.*? Research from UC-Davis supports this assumption: 68 percent
of PEV owners surveyed either own or have owned an HEV and locations of HEV owners
correlate with locations of PEV owners.*®

Property Ownership

Households who own their property are more likely to adopt a PEV than those who rent,
according to market research by Nissan and Chevrolet and surveys by UC Davis. Home
ownership reduces both financial and non-financial barriers to EVSE deployment.

Dwelling Type

Dwelling type (e.g., single-family detached, single-family attached, or MDUs) can indicate PEV
ownership. We assume that consumers with a single-family detached home generally have
fewer barriers to EVSE deployment. Consumers living in MDUs are more likely to encounter
barriers to EVSE deployment (e.g., limited space, HOA restrictions, installation costs for
trenching, additional metering requirements, power availability).** There is work under way in
the Region and in California to minimize the barriers to EVSE installation at MDUs; however, in
the near-term, we assume that there will still be fewer barriers to EVSE installation at single-
family (detached or attached) homes.

Total Household Vehicles

Based on research from the UC Davis, PEV purchasers in California tend to live in households
that have purchased two new vehicles. With that in mind, we assume that households with two
or more cars are more likely to purchase a PEV. Furthermore, we assume that households likely

" Mike Tinsky, Associate Diter, Sustainability and Vehicle Environmental Matters, Vehicle Electrification and Infrastructure, Ford Motor
Company. Phone interview, April 9, 2012.

2 Mike Tinsky, Associate Director, Sustainability and Vehicle Environmental Matters, Vehicle Efietrifiwh Infrastructure, Ford Motor
Company. Phone interview, April 9, 2012.

¥plugin Vehicles in the Sddiego Region: A Spatial Analysis of the Demand forlRIMghiclesGil Tal, Michael Nicholas, Justin Woodjack,
Daniel Scrivano, Tom Turrentineudin Hybrid and Electric Vehicle Research Center of the Institute of Transportation Studies, University of
California, Davis. Presented by Gil Tal, May 9, 2012 at EVS 26, Los Angeles, CA.

“Graham, R.L., J. Lieb, J. Sarnecki, R. Almazan, B. Neamawig818vestment in Electric Vehicle Charging Infrastructure through Regional
Planning. EVS26 International Battery, Hybrid and Fuel Cell Electric Vehicle Symposium.
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to purchase a PEV will likely have at least one other vehicle in the household that could
compensate for the range limitations of PEVSs.

Workplace Charging

Based on market segmentation (see previous subsection), we are reviewing regional travel
demand as it corresponds to the likelihood of PEV adoption. This analysis is also incorporating
information from a survey conducted by BAAQMD of employers and fleets in the Region.
Prioritization criteria are being developed based on information such as number of trips to an
employment center and the distance traveled to that employment center. For instance, the map
in Figure 8 shows various employment centers as a function of trips and distance of those trips.
Workplace charging deployment will be prioritized in areas that can increase electric miles
driven based on the capacity of typical PHEVs and BEVs.

Publicly Accessible Charging

We are working with MTC to consider parameters such as land use, travel demand modeling,
corridor planning, links to transit trips, off-street parking availability and accessibility, and
surveys of PEV drivers to identify publicly accessible charging. This section will be completed
for the final version of the PEV Readiness Plan.
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Figure8. Daily Trips and Distance Traveled to Major Employment Centers

Source: MTC, GIS Unit and Researchogrdphic Unit
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