Preparing Your County for Electric
Vehicles

NACo Green Government 2011 Fall Webinar Series

September 15th

NACo is pleased to present this webinar in cooperation with Johnson
Controls and the Department of Energy.
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Stephanie Osborn Cindy Wasser
Deputy Director, County Program Assistant
Services (202) 942-4274
(202) 942-4235 cwasser@naco.org
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NACo Fall Green Government Webinar Series

Sept 15 Preparing Your County for Electric Vehicles

Oct 13 Green Purchasing 2.0: No Compromising on
Cost & Performance

Dec 1 The Future of Financing County Energy
Projects



Housekeeping Items:

If you are having technical difficulties, please
send us a message via the chat box on your
right. Our organizer will reply to you privately
and help resolve the issue.

The chat box is on the right side of the
webinar window. The box will collapse so that
you can better view the presentation. To
unhide the box, click the arrows on the top of

the panel.
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This webinar will be recorded and made
available online to NACo members to view
later or review.

Within the next few days you will receive an
email notice with the link to the recording with
your webinar evaluation survey.

Thank you in advance for completing the
webinar evaluation survey. Your feedback is

Important to us.
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Agenda

2:00 Welcome and Introductions

2:05 Infrastructure Necessary for a Robust EV System
Russell Garcia, Johnson Controls, Inc.

2:15 County Case Study: Sonoma County
Amy Bolten, Sonoma County, California Water Agency

2:30 Overview of Tools
Mike Simpson, National Renewable Energy Laboratory

2:45 Q&A



Question and Answer Session Instructions
Type your question into the chat window,

and the moderator will read the question on
your behalf.



Thank you for participating in NACo’s webinar.

For more information about NACo membership, contact

Andrew Goldschmidt at agoldschmidt@naco.orq

or

llene Manster at imanster@naco.org
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Thank you for attending today’s webinar.

Next in NACo's Green Government Webinar Series:

Green Purchasing 2.0: No Compromising on Cost & Performance
October 13, 2011

To learn more about upcoming NACo webinars, please visit
www.naco.org/webinars
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#1 Government need: cut budgets yet develop economy for jobs
#1 Budget item outside of salaries: energy plus always increasing

Russell.B.Garcia@jci.com 916-257-6863 Johnson y})l(l
Mark.S.Johnson@jci.com 239-287-6960 Controls



EV city truck fleets integrated with your grid / Smart Grid:
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EV city truck fleets integrated with your grid / Smart Grid:

L . LT

Johnson ﬂ))I(,

Controls




EV city truck fleets integrated with your grid / Smart Grid:
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Battwry Dectric Vehicie ['3

Electric vehicles have completely sealed cooling systems that do not require
refilling, replacement or flushing

*Electric vehicles require no oil changes or tune-ups

*There are no belts to wear out or break and no spark plugs or injectors to clean
or adjust

*There is no exhaust system to replace and no liquid fuel system to freeze or clo
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Houston’s City Hall EV charging station garage & Ford Transit Connect
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Project Discussion to ldentify Goals:

Preliminary audit/Site visit

Detailed audit

Sophisticated analysis tools used to gather data and develop
customized solution

Energy Performance Contract with Savings Guarantee

Improvements
such as:

Lighting, water, HVAC, renewable energy, building upgrades, wireless, Controls/EV’s

e e o e e e

Meet Project Goals



How do you pay for your energy budget cuts, Electric Vehicles, EV
Charging Stations, retrofits & upgrades: Energy Savings

Payback Example for a 5 YR Project
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Your ideal next steps

Smart Meters, Smart Grid, Sustainable City

The real power of the Smart Grid concept for municipal utilities goes

far beyond metering technology and better system control. It lies in the
communication network that makes the concept possible - while creating
opportunities to deliver popular new services, attract businesses, energize
economic growth, and engage residents in community improvement with

sustainable solutions.

» City stakeholder leads meeting: fleet, management,
procurement with Johnson Controls to determine needs

J

» Survey departments for EV truck needs, identify funding
& process procurement

\

J

» Showcase success, demonstrate savings & integrate with
grid

\

J
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Russell.B.Garcia@jci.com 916-257-6863
Mark.S.Johnson@)jci.com 239-287-6960

Questions and Answers
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Sonoma County Local Government
Electric Vehicle Partnership
- born in 2008!

County of Sonoma

Sonoma County Water Agency

Northern Sonoma County Air Pollution Control District
Regional Climate Protection Authority

Open Space District

Cities:

Santa Rosa Sebastopol
Petaluma Windsor
Rohnert Park Healdsburg
Cotati Cloverdale

Sonoma



EV Partnership Components

Local Government EV Vehicles and Infrastructure

Workgroup
» Transform public fleets
* Build local EV infrastructure

EV Fleet National Demonstration Project - Bay Area

Partnership
- Collaborate and Implement Regional EV Initiatives

Statewide EV Workgroup

Promote and align state wide efforts



EV Vehicles and Infrastructure Workgroup
Goals

oma Co
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Transform Public Fleets through conversion to
hybrid and EVs

Facilitate Regional Efforts in infrastructure build-out

Demonstrate EV Viability for the general public



Transform Public Fleets - Get them
out on the road for people to see!

County of Sonoma/Sonoma County Water Agency:

« Hybrid Light Duty Vehicles 296
e Plug-in Hybrid Sedans 18
» Electric Sedan 1
* Neighborhood Electric Vehicles 9
e Hybrid Medium Duty Trucks 5
o Hybrid Buses 15

Total Hybrid and Electric Vehicles 344




Faclilitate Regional Infrastructure
Installations

Currently installed charging stations:

To be installed by the end of the year through various grants:
MTC Fleet Grant -  for fleet use but public can use

MTC Public Charger Grant -  in public locations

ChargePoint America Grant /NSCAPCD
Funds - In public locations
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Demonstrate and Promote EV Viability

Three simultaneous tracks:

Tourism — Sonoma County Electric Trall
Outreach to local businesses — Why and
how to install charging stations

Branding and general public awareness —
consistent logo, materials, map, website



COUNTY OF SONOMA

Mendocino County
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Sonoma County Fleet Operations

Type & Number of Electric Vehicle
Charging Units
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Demonstrate and Promote EV Viability

Three simultaneous tracks:
Tourism — Sonoma County Electric Trall
Outreach to local businesses — Why and how to
install charging stations
Branding and general public awareness —
consistent logo, materials, map, website
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Community PEV Readiness Tools




Alternative Fuels and Advanced @ ...

Vehicles Data Center Toolkit Cifes

« AFDC Home
o Alternative Fuel Station Locator
 Emissions Calculator
e Cost Estimations*
o State and Federal Incentives
« EVSE Permitting Template
e Training and Education
— Clean Cities University
— Clean Cities TV (Installer Video)
e Publications/Outreach
— PEV Primer
Technical Response Service

*Cost calculator is not yet live, but will be soon

Clean Cities / 2
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Alternative Fuel Station Locator -

Cities

LELUSI TG LTl | Map a Roule || Stalions by State

First: Select one ar more fuels. Second: Enter a complete address or zlp code.
Alternative a
Fucling Station [(giodiesal (820 and abova) ¥
[ compressed Natural Gas (CHG) D =
FEleric ¥ Show stations within a2 mis radius
[ Ethanal (E85) 1] Show station type

[JLiqusfied Petroleum Gas (Propans) ¥

GelFosuhs | - = !

5 Print

O ydragen @ Fl bavel i [Fieval 2 F 0L Fast F] Lagacy I a r
[ Liguefied Matural Gas (LNG) 9 » Sovancead Opbons g E' -t; I " t

REsults 1 to 6 of 6 i G (FF) Wil e el [ Map T Sateiite | Hvand |
= =1

i 8 n Community Colleae ﬁ
Electric
Ellingsan Rd SW E]'
Albany 08 07321 =]
Type: Level 2, DC Fast
Phane: 408 370-3802 A
Distance: 6.2 Mies beky
Access: Public - sae hours Syt

‘;r Linn Benton Community Colsge
Electric w7

Elingson Rd SW

Albany O 97321 .

Type: Lavel 2 5 [IE!
Phone:! 408 370-3802

Distance: 6.2 Misg

Access: Public - see hours

? City of Coreallis - Elamants
1N
—

Electnc

Type: Level 1, Level 2, DC Fast
517 SW 2nd 5t

Corvallis OR 97333

Dnstance: 13.5 Miles

Lehanos

Sl
\ational Forest

L e

Access: Public - saa hours ..
Amcion Cisy
- Google _ X M sk 80010 Google - [

tLize

Sarme locafions can't be precsaly located by the manpirg apodcation, so we racormmand you call stafions to verdy locafion, Fours of onerabion, and sooess.
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GeoEVSE Forum

<lean
Cities

Government-industry collaboration committed to
establishing a repository of public EVSE location data
for consumers and industry.

Goals

— Avoid duplication of data collection efforts for EVSE *—""T .
locations \WW ‘mf | |
— Enhance the EVSE data in the AFDC station locator i

— Ensuring DOE continues to collect and provide the _
. . . How fast a vehicle charges
most comprehensive collection of EVSE location depends on the battery type and

the type of charging equipment

data used.

Level 1 = 8 to 20 hours

— Strengthen relationships and improve communication  Level2=3t8hous
. . as arging = < minutes
with new industry stakeholders

v Find electric charging
& stations near yvou.

Clean Cities / 4



Electricity Sources and Emissions Jean

Cities

Alternative & Advanced Vehicles =

Light-Duty Vehicle Site Map

Search EERE Information Center
Heavy-Duty Vehicle Emissions from Hybrid and Plug-In Electric Vehicles

Search In general, hybrid electric vehicles (HEVS), plug-in hybrid electric vehicles (PHEVS), and all-electric vehicles

Flexible Fuel Vehicles (EVs) produce lower emissions than conventional vehicles do. When measuring well- to-wheel emissions, the
electricity source is important: for PHEVs and EVs, part or all of the power comes from the electric grid.
Natural Gas Vehicles

Electricity Sources and Emissions
Propane Vehicles EVs and PHEVs running on electricity only hawve zero tailpipe emissions, but emissions may be produced by the

Hybrid & Plug-In source of electrical power, such as a power plant. Electricity generation is regional, so to get an accurate

Electric Vehicles picture of the emissions created by an electric drive vehicle it is important to look at the sources used to
Basice create electricity in a particular area. If the electricity used to charge an all-electric vehicle comes from a
Benefit nonpolluting, renewable source, such as wind or solar, driving the wehicle produces no emissions.

Enerits
Availability . . . o
Emissi Compare Electricity Sources and Annual Vehicle Emissions

missIons
ch . Enter a ZIP code to see a breakdown of the electricity sources used to

arging charge EVs and PHEVs on a local grid and compare the annual ZIP Code | l Find Data

Batteries emissions generated from vehicles using electricity from the grid,

. gasoline, or a combination of the two.
Maintenance & Safety

Deployment National Averages
Research & Development

Related Links

Electricity Sources Annual Emissions per Vehicle
Fuel Cell vehicles (Ib of CO; equivalent)
Diesel Vehicles ® 4361% Coal 16000
@ 19.28% Muclear
R 14000
Conversions ™Y 18.77% Gas
6.50% Hyd 12000
Resale ® b yaro 10000_
@ 3.03% Qi
Technician Training @ 1.30% Biomass 8000
Idle Reduction @ 0.60% Other Fossil iz'
® 0.44% Wind 7
Fuel Economy @ Others 2000

Emissions Co tinral

HEV Gas Vehicle

Sources snd Assumptions

Clean Cities / 5




Vehicle Cost Calculator “lean
Cities

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy
Alternative Fuels & Advanced Vehicles Data Center:

Light-Duty Yehicle Site Map

;. : EERE Inf tion Cent
Search B Printabls Version nformation Center

Heavy-Duty ¥ehicle
Search

Vehicle Cost Calculator

This tool uses basic information about your driving habits to
calculate total cost of ownership and emissions for makes and

models of most vehicles, including alternative fuel and advanced

technology vehicles.

Cost Calculator

Flexible Fuel ¥ehicles

Natural Gas ¥Yehicles

Propane ¥ehicles
Hybrid, Plug-in Hybrid, Choose vehicles to compare. SHLE
& All-Electric Yehicles Select from the vehicle makes and models below. Find alter
Fuel Cell Yehicles Annual Annual  Annual Annual
: _ Annual Electricity Fuel Operating Cost Per Emissions
Diesel:¥ehicles [2011 ~| [Ford v| [Fs0 v [ vehicle Fuel Use Use Cost Cost Mile (Ibs CO2)
Conversions F 5
2011 Nissan LEAF Electric 0 gal 3,578 Kwh £450 2,555 $0.21 3,015
Resale ) 2011 Chevralet Yolt Plug-in 78 gal 3,620 KWh 660 £2,018 £0.24 4,916
Technician Training vehicle M8 Hybrid
Idle Reduction o . ) 5011 Missan LEAF §[| 2011 Ford F-150 Flex Fuel £31 gal 0 Kiwh £2,041  $4,299 +0.36 15,922
Fuel Economy m 1 & Graph ‘@ Graph / & Graph & Graph @ Graph & Graph
Ela chricity
Emissions Sources
2011 Chevrolet Yaolt
== &
Electricity Sources - Los Angeles County, California Electricity Sources - Mational Averages
42.28% Gas
2011 Ford F-150 s (] 9 @ 19.61% Coal
® 7 ® o el © 19.28% Muclear
1 ® 16.46% Muclear ‘. 18.?T% Gas
@ 11.90% Coal !
6.50% Hydra
® 452% Gecthermal : 2 0?"
9 Gas Price '@ EBS Price ® 261% Biomass ® 1'30% A aes
k3 2.64| /gal £ 2.27| faal ® 1.94% Wind e D.ED% Other Fossil
® 1.17% il : ;
0.44% Yind
@® 1.03% Other Fossil : Others
@ Others

Clean Cities




Cost Calculator Widget Gean

Cities

Clean Cities — L

Alternative Fuels & Advanced Yehicles Data Center

Electric Drive Cost Calculator Clean Cities

Alternative Fuels & Advanced Wehicles Data Cente

Compare costs and emissions
of electric drive vehicles

with a gasoline vehicle. Weekday Driving

Select Fuel/Technology 34 [t Clean Cities — L |
City E Huvy Alternative Fuels & Advanced Vehicles Data Center

O Fuel Cost ' Emissions

Other Trips Annual Fuel Cost
3596 Total miles/year
s$1,168
City | — Hwy o
= $670
ENERGY -
4 Back Next »
- Plug-in Hybrid Gas
ENERGY $2.06/gal $3.69/gal
50.11/KWh
4 Back Next »
ENERGY

Clean Cities / 7



State and Federal Incentives Database

edn
Cities
U.S. DEPARTMENT OF Energy Eﬂ—lciency &
ENERGY Renewable Energy

Alternative Fuels & Advanced Vehicles Data Center.

About the AFDC | Fuels | Vehicles | Fleets Data, Analysis & Trends | Information Re

Search Help » More Search Options »
Federal ) printable Version Site Map
EERE Information Center
State
Advanced Search This section allows you to browse and search a database of federal and state laws and incentives related to
alternative fuels and vehicles, air quality, fuel efficiency, and other transportation-related topics.
All Incentives & Laws
Sorted by Type
Technology or Fuel
Incentive Federal State State Incentives and Laws
Regulation Incentives and Laws Incentives and Laws To view a state's incentives and laws related to alternative fuels and advanced vehicles, select a state from the
User

map or menu below. For examples of incentives and laws developed on a local level and that apply to cities and
counties instead of an entire state, learn about local incentives and laws.
Search All Incentives and Laws »

[ sel ‘3
Use an advanced search to find a specific federal or state incentive or law, St . @

Advanced Search
£ View Tables of Incentives and Laws » B
View tables of incentives and laws sorted by technology/fuel, incentive, rg o WA
MT
m Read Key Legislation » OR
Read selected federal legislation summaries related to alternative fuels an - o
transportation technologies. ~ wY
=
Find Local Incentives and Laws » \ Ut
Find examples of incentives and laws from local governments. a <o
Az NM
.y
S o
'h‘s}a_ H-;.
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EVSE Permitting

€dn
Cities

Residential EVSE permitting
template
— Designed for permitting and
inspecting jurisdictions
— Jurisdictions can modify for
specific, unique requirements

Code material
— NEC Article 625

— Sets safety requirements for EVSE
installation

Permit for Charging Equipment Installation
Electric Vehicle Supply Equipment (EVSE)

Jurisdiction: City, State

Compliance with the following permit will allow the construction and operation of electric vehicle charging equipment at
a residence in the City, State jurisdiction. This permit addresses one of the following situations:
*  Only a branch circuit and meter would be constructed at the residence
* A hard-wired charging station would be constructed at the residence. The requirements for the charging station
are taken directly out of the 2011 edition of the National Electrical Code® (NEC) NFPA 70, Article 625 Electric
Vehicle Charging System

This permit contains a general reference to the NEC or electrical code used in the jurisdiction. All work and installed
equipment will comply with the requirements of the NEC or the electrical code used in the jurisdiction. The jurisdiction
maintains the autheority/responsibility to conduct any inspections deemed necessary to protect public safety; however,
due to the projected plug-in hybrid electric vehicle {(PHEV) volume, it is suggested for consideration that a qualified
electrician be approved to self-inspect the system enabling system operation in advance of jurisdiction inspection. The
chargingl station installer shall also be responsible for notifying or coordinating any work with the utility company where
needed |

Section 1 of the permit application requires basic identifying information be submitted. Note that there is a separate
portion of the form reguesting information on the property owner who may not be the individual reguesting the
installation.

Section 2 of the permit application identifies which code needs to be complied with depending on whether a branch
circuit and meter or a hard-wired charging station is being installed.

The technical installation requirements address the following specific elements of electric vehicle charging station
safety:

*  Listing and labeling requirements

*  Wiring methods

*  Breakaway reguirements

*  Owvercurrent protection

* Indoor siting

*  Qutdoor siting

Section 3 consists of standard certification statement that could be modified as needed by the jurisdiction. By signing
the certification statement, the applicant agrees to comply with the standard permit conditions and other applicable
requirements. This consent would give the jurisdiction the option of allowing the applicant to proceed with installation
and operation of the charging equipment.

Section 4 of the document gives an example of a checklist the jurisdiction could develop to track key information on the
application. The example under section 4 contains only a few items of the many that the jurisdiction might wish to track.

This permit package also includes a schematic drawing depicting a typical indoor installation. In this installation the
wiring path follows the exterior of the structure, and the charging station is located indoors. The NEC® allows for

Clean Cities



Permit diagrams provided:

(options for installer to use in plans) Cities

Typical Electric Vehicle Chargmg Equipment Installation

To Utility
HOUSE by } ;
v L O ;
= Toudity @ 1 |EFH — :
E ! e, :
! N == = |
2 5 I
[TH} : 1 I
i :
____________________________________________________________________________________________________________ J
Alternate EVSE - X
Loat|n _ Ll To Utility :
Alternate EVSE
Lacation }—H H—|
" e
o Di .
]
=

To Utility EI
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Training & Education ean

Cities

Clean Cities University Courses
— Electric Drive Vehicles: Overview and Impacts

ENERGY

Qual’teﬂy EV Webinars Clean Citi:as |
— Lessons learned . ———

Electric Vehicle Spring 2011 Quarterly Discussion Webinar

Cudreach The Fleet Answers webinar was presented on March 28, 2011, by Josl Poiman, San Disgo Gas and Electric Company, and Stephaniz Meyn,

. B e St p rac'“ Ce S fo r d e p | Oym e nt m:":'::‘jmm Fuget Sound Clean Cities. Ta view or c:.nl:a: mare presentations, retum 10 the
— Training opportunities :

U.S. DEPARTMENT OF | Energy Efficiency &

Electric Drive Vehicles: Overview and Impacts ENERGY | Ronowablo Eneray

Clean Cities / 11



Training & Education Gean

Cities

Residential Charging Installation Video
— Electrical contractors and installers
— Permitting officials and inspectors
— Collaborative effort between Clean
Cities, OEMs, Utilities, EVSE suppliers

Be Familiar with
NEC and Local
Installation Requirements

Community Readiness Workshop

— Clean Cities Coalitions are developing
community EV readiness plans

— Videos of presentations available for
local workshops

av-ladasticia - ] O'Y A
The ABCs of 2011 PHEVSs,
EREVs, and BEVs:

Clean Cities / 12



Residential Charging Installation Training lean
Cities

U.5. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

Clean CitiesTV

Home About News Help Contact

Featured Content = Training = EVSE Residential Charging Installation

l Webcasts Enter Title =

Alemalyes usla; Veticiessand EVSE Residential Charging Installation

Technologies

H Training

Stakeholder Training

Clean Cities Coordinatar

Training

EVSE Residential Charging
Installation

Electric Drive Community
Readiness Workshop
Vehicle Safety

Events

Content Partners

"
|
e [ .

WWW.CLEANCITIES.TV

Clean Cities / 13



Publications & Outreach “lean

Cities

Hybrid and Plug-In Electric Vehicles
fact sheet

Hybrid and Plug-In
Electric Vehicles

B =l Py e
Plug-In Electric Vehicle Handbooks emesms TSR

‘0 all-sloctric vekicles (EVE). i

(coming soon) TR Y W

alackric powar sourcs. Fhoks by.d nshuw Hudpinr, MOEL DY (7634

T snargy Srom o battary providas emargy sioed i a batrary. BEEV: b
axira powar durizg accalsration and. Largar bastary packs tham HEVE, suikizg
= e powsr (about 10 to 40 miles in cumreat
U.S. DEPARTMENT OF Energy Efﬁciency & mcdals) This is commmesly rafarrad to

ENERGY Renewable Energy
- F I e et M a n ag e rS Alternative Fuels & Advanced Vehicles Data Center

About the AFDC | Fuels Fleets | Incentives & Laws | Data, Analysis & Trends | Information Resources | Home

: I
i i 3 Search Hel e Search Oj
Alternative & Advanced Vehicles 274 ks foms Somt s
.
: . Hybrid electric vehicles (HEVs), plug-in hybrid electric vehicles (PHEVs), and all-electric vehicles (EVs)—also
— e C r I ‘ a O n ra‘ O rS Flexible Fuel Vehicles called electrie drive vehicles collectively—use electricity either as their primary fuel or to improve the
efficiency of conventional vehicle designs.

Natural Gas Vehicles

Light-Duty Vehicle Search Site Map
= printable Version | pege TR otion Canter

Heavy-Duty Vehicle . . .

Search Hybrid and Plug-In Electric Vehicles

All-Electric Vehicles
EVsnse 2 battury o storw the slectrical
emergy that powses e motce. EV battar-

Propane Vehicles The Basics »
Hybrid & Plug-In Electric

i i ybrid?
L What is 2 h br'.d : ‘What Fuels Your
Basics == What is a plug-in hybrid? Electric Vehicle?
Benefits What is an electric vehicle?
Availability Learn about electrcity
Emissions Drive It » sz::c::e:nd emissions in
Charging o ¥ - 0
Batteries Find a vehicle &

Benefits of electric drive
Maintenance and safe

Maintenance & Safety
Deployment

Research & Development

Related Links Charge It »
- . .

Fuel Cell Vehicl

ue ehicles Find a charging station Q Ctiesiee ing

. . Plugged In
Diesel Vehicles Charging equipment ad
Conversions Battery information Explore a map of
deployment projects. ()
Resale

Tax Credits and Incentives
Technician Training Plug-in hybrids and all-electric vehicles qualify for
a $2,500 to $7,500 federal tax credit.

Learn what cities are doing
to get ready for plug-in

Idle Reduction vehicles. 5

Fuel Economy Q Find tax credits and incentives in your state.

Emissions

[ Printable Version
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Thank you! @ean

Cities

el i o W T
PATTTTIO 8 o o 0 F-n‘l‘_':".! | "|’|";iﬂ,"i 1”““‘”h]lll]’.l Vel ook el ¥
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NREL’s Advanced Technology Vehicle Fleet at Bandimere Speedway

Mike Simpson

Mike.Simpson@NREL.gov

For more information please visit the AFDC.:
http://www.afdc.energy.gov/afdc/

Clean Cities / 15



Alternative Fuels and Advanced

Vehicles Data Center Toolkit

- AFDC Home
« Alternative Fuel Station Locator
« Emissions Calculator
« Cost Estimations*
- State and Federal Incentives
 EVSE Permitting Template
« Training and Education

— Clean Cities University

— Clean Cities TV (Installer Video)
« Publications/Outreach

— PEV Primer
« Technical Response Service

*Cost calculator is not yet live, but will be soon
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http://www.afdc.energy.gov/afdc/locator/stations/
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http://www.afdc.energy.gov/afdc/laws/
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