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MESSAGEHROM THE MAYOR

SanAntonioQ tansportationsectoris quicklychanging.
Ridesharing@nd carsharingprogramsconnectour communities
savetraveler€lime and moneycreatenew employment
opportunities andreducecar ownershipMicro-mobility, like
sharedelectricscooters and bikeslot our sidewalksnd
provided f I &G Y A ftdSvobilidy 2htilldriges ey a
nowhere are changes the transportation sectomore evident
than in the rapidly growing markéor electric vehicles (EY.

We cannot hide the fact the transportation sector has real
challengesOver the past few yeargroundlevel ozone irBexar
Countyhas risengreating tangible health impacts for all
residentsg particularly those inundersered communities
Greenhoue gases emitted from combustion engines contribut
to climate change and impact obtB & A RuUScAtikili€y to
flooding and inclement weatheSanAntoniomust do
everything we can to improve our air and environment.

I am proud of the progress to dafer addressing these issues
SanAntoniois one of 25 cities chosen to participate in the
American Cities Climate Challenge to accelerate the mitigatioreehfpuse gas emissions by the end
of 2020. Eight actions have been prioritized in the building gnargl transportation sector$ywo of
which impact EVsAdditionally, theClimate Action and Adaption Plantlines several actions that will
result in cleaer and more efficient vehicle technologies.

Largescale transportation electrification is needed ndWwis studyprovidesa blueprint fora smooth,
equitable, and coseffective transitionto greater EV adoptianThe path is hot easyWe must take the

& t 2AFBaadensure our infrastructure anthunicipalprogramsare ready for the transitionWe must
build on successes, one at a tim&'e must harness the collective spirit of all EV stakeholders. It is hard
work, but Utimately, transportationelectrification will clean our aiimprove our healthreduce traffic
noise, and savasmoney.

Mayor RorNirenberg
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GLOSSARY

ADAC¢ American Disabilities Act

AMD ¢ Automated Mobility DistrictsAcampussized implementation of connected/automated vehicle
technology to realize the full benefits of a fully @lszautomated mobility service within a confined
region or district.

BE\V( Battery electric vehicles avehiclepowered exclusively by elgicity (such as dNissan LEAF)

CAAR; SanAntonioClimate Ready: A Pathway for Climate Action and Adaptation &tlpted in
October 2019is a communitydriven plan to guidSanAntonioQd SFF2NIlia (2 NBRdAzOS A i«
contributions toclimate change and prepare for current and future impacts

CPXnergy¢ Municipalowned utility that provides electricity tBexar County.

DCFG Directcurrent (DC) fast charging equipment, sometimes calletl &€I2 (typically 208/480V AC
three-phase input), enables rapid charging of an EV. More details are below.

DOK¢ United States Department of Energy

EV¢ Electric vehile is avehicle pavered, at least in part, by electricity. Unless otherwise notkd,

(S NBX£ raders to all plugn vehicles in this repodnd includes BEVs and plimghybrid electric

BSKAOf Sa o0tl19+a0 RSTAYSR 0Sf gugidveletticSehicieS(REY). G 9 + ¢ A &
GHG¢ Greenhouse gas.

ICEvehicleg Internal combustion engine vehicig avehicle that combustfuel, such as gasoline or
diesel, for power.

kW ¢ Kilowattisa unit of power.
kWh ¢ Kilowatt-hourisa unit of energy.

Lewel 1 station ¢ ACLevell station (often referred to simply akevell) provides charging through a
120volt (120V) A@ort.

Level2 station ¢ ACLevel2 station offers charging througRBO08V (typical in commercial applications) to
240V (typical in resideial applications) electrical service.

LMI householdsc Low and moderateincome householdare defined by theUnited Stateepartment
of Housing and Urban Developmentadeast80% (low) and 100% (moderataf)the median income of
aregion. Forexampek, for a fourperson household ithe SanAntoniogNew Braunfelsnetro area, the
low threshold is $56,800 and the moderate threshold is $71j0@D19*

NQ, ¢ Oxides ohitrogen.

1US Department of Housing and Urban Developm2019 Low and Moderate Income Threshalds
https://www .huduser.gov/portal/datasets/il/il2019/2019ILCalc3080.0dn



https://www.huduser.gov/portal/datasets/il/il2019/2019ILCalc3080.odn

PE\L Plugin electric vehicles a vehicle powerecdht least in part, bglectricity. The terntPEV¥ is
synonymous with the terndEVe In this document the term EV is used instead of PEV.

PHE\, Plugin hybrid electric vehicles(ich as #&rius Primejs a vehicle that is powered by electricity or
an internal combustion engine.

Plugg The component of a station that connects with the vehicle and provides electricity. Plug is
a2YSGAYSEa dz2aSR AYUSNDOKIyIEKABEAGAZRE dz0Bsey SRE 2 BB NR
Figurel.

PM. s ¢ Fine pariculate matter.

PMyo ¢ Large particulate matter

Port ¢ The component of a station that connects with the vehicle and provides electricity. Port is
a2YSGAYSAa dzaSR AYUSNDOKIy3ISlIote gAGK aO02yySOG2NE 2
Figurel.

SQ ¢ Sulfur oxides

Station¢ A standalone piece of equipment capable of charging a vehicle. Station is sometimes used
AYGSNOKIy3SFofte sA0GK &OKS$INECGNEKO aBBERSANS fcEdzLIiYd OXKI
G AAIS y B migorél.

Station plazag A set ofone or morestationsat a single
location operated by the samigVservice providerSee

Charging Station

Figurel.

TCQx Total cost of ownership, compitigy vehicle ( N\

purchase cost, infigtructure costs, and operations and = = =

maintenance costs, less any residual value recovered

the time of sale. : ! : ! : . Portor
. . el _—F

TNC¢ Transportation Network Companies, such as Ub 1 P|Ug

and Lyft.

TOU rateg; Time ofuse electricity rates that tyipally

trade higher ompeak rates for lower offpeak rates. They d d d

can be designed for residential customers in general, « | =/ |

specifically for EV charging. Y

VOC¢ Volatile organic compounds Station Plaza

Well-to-wheelsg A conplete vehicle fuetycle analysis Figurel. Explanatio of station, port,

that includes the emissions associated witlel mining, and station plaza.

transport, and production (wetib-tank), as well as
vehicle operation (tanito-wheels).

vil Page



EXECUTIVE SUMMARY

The Electric Vehicle Fleet Conversamml CityWide Electric Vehicle Infrastructure Stadgessethe
barriers and opportunities torgater electric vehicle (EV) adoption$anAntonio. EVs include any car
or truck powered by electricity, including pure battery electric vehicles (BEVs) stiah ldissarL EAF
and plugin hybrid electric vehicles (PHE¥gEh as the Prius Primd@ heobjectives of thisstudyareto
promote acommonunderstanding of EMa SanAntonio, provide neaiterm strategies folaccelerating
EVadoption,describe a plan fothe electrification of the municipal fleegnd ensurethat the benefits
and costf EVs arsharedequallyacrossesidents ofSanAntonio. The box below summares basic
facts aboutSanAntoniocQa SYSNHAYI 9+ YIN] Sio

v L/Y d!!/b¢b{¢Yh b9Ltha
HIENI+ &l A G2y A2 mMmc ROARG 9+  WER

~50% BEVs anr®0% PHEVs Many more expected in next 3 years, including electric pickup trucks
M®p 9+38 LISNI mZ Hpladdzof A O OKI NHA
Compared to 1.4 in Texas and 3.9 naity 19 DC fast charging ports and 234 pulbdicel2 ports
npzZnnn 9+2a LINP M OKFNBABAY3I L2 NI
Based orCPEnergyforecasts Compared to %0 10 in leading EV cities

EVs offeiSanAntonioan array ofeconomic,environmenta) public health, and social benefits

X Healthoutcomes
Internal combusibn engine vehicleproduceair pollutionthrough tailpipe emissionsvhich
adversely affechealth outcomes. Populatiorie disadvantagedommunitiesare particularly
vulnerable toair pollutionstressorsand often live @ser to roadvaysthan people inother
communities* Transportation electrification is the onlgchnological strategyhat entirely
eliminates tailpipe emissins.

X Greenhouse gas reductions
The transportatiorsector accounts for 38% gfeenhouse gasgHG emissions irBanAntonio, most
of whichare from light-duty vehiclesOn a lifecycle basis, EVs are superior to internal combustion

2BEVs are powered exclusively by electricity. PHEVs are powered by either electricity or gasoline/diese

3 According taCPSEnergy there were 3,202 EVs in Bexar County in August Z8d®Antonio has approximately 75% of the vehicle population in Bexar County. The
SanAntoniocount reflects 75% of 3,202. Texas an@& Malues for EVs per 1,000 people éesed on EV populations available in Auto Alliance. 2@d®anced
Technology Vehicle Saleadhboard https://autoalliance.org/energyenvironment/advaicedtechnologyvehiclesalesdashboard/

The 45,000 EVs in 2030 projections are explaineovbél theEVCharging MedsAssessmergection.

The estimate of 16 EV models available is describetiérBarriersto HectricVehicleOwnershipsection.

Values for chargim ports include networked and nemetworked stationsthree DCDC station plazas with 19 poi#8 networked publidevel2 stations with 164

ports, and70 nonnetworked publid_evel2 stations with 70 ports.

4 Hajat Anjum, et al.2015.Socioeconomic Disg#es and Air Pollution Exposure: Global Revietes://doi.org/10.1007/s4057201500695
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https://autoalliance.org/energy-environment/advanced-technology-vehicle-sales-dashboard/
https://doi.org/10.1007/s40572-015-0069-5

engine vehicles iBanAntonio 2 NJ SEI YLX S | O02NRAYy3 (2 GKS
calculator, a NissarBAF driven isanAntonioemitsan estimated 168 grams of carbon dioxid
equivalent (CQe) per mile, while aimilarly sizedjasoline vehicle emits 381 grams of.Efer
mile 8 As renewable electricity generation increases in coming years, the benefitésnill further
increase comped to gasoline and diesel vehicles.

Regulatory compliance

SanAntoniolies inBexar Countya marginal norattainmentareafor groundlevel ozone High
ozone levelsesult innegativehuman health impacts, such as chroreéspiratory problems and
evenpremature death. Ozone form$irough complex interactiogbetween nitrogen oxides (ND
and volatile organic compounds (VOCS) in the presence of sunlight. Transportation is a major
contributor to NQ emissions, and therefore ome formation. With zero tailpip emissionsthe EVis
a key enabling technologp solve theozone problemBexar County must demonstratzone
attainment orwill face stricter regulations that could affect industry activity and expansion.

Benefits to theelectricity grid

Widespread trasportation electrification increases the utilization rate of the griw the extent that
charging can be shifted to gffeak periods. By strategically adding new electric load at the right
times Guch ast night when griduse is lowest), EV adoption@anAntoniocan support ioreased
utilization of renewable wind energy.

Economic development

By transitoningits transportation systentoward EVsSanAntoniocanincrease dependencen
locally produceduels (electricity) SanAntonio could benefit fromthe job growth created through
the installation of an estimate#l0,000 newchargingports by 2030,as well as related Eahd
charging statiorservicedike education and training of EV mechanfssethe EVVCharging Meds
Assessmersgection). Figure2 shows construction of a new charging station.

Figure2. Installing and maintaining the estimateti0,000chargingports needed by 2030 will creat
new jobs for electricias and construction workers.

Despite the benefits of\Es,several barriers impede greater EV ownershianAntonio. These are
shown inFigue 3, ard include upfront vehicle cost, vehicle availability, consumer awareness,
charger availability, housing stock, and equity.

5CQe is a metric that includes theailal warming potential o&ll GHGemissions combined into a singteetric: units of CQ.

6 Values are lifecycle emission estimates, which include upstream emissions fromicéleand gasoline production, as well as emissions in the fuel supply chain
and at the tailpipe.Source: Union of Concerned Scienti2919.How Clean is Your Electric Vehidiés://www.ucsusa.org/resources/hoveleanyour-electric
vehide#z/78201/

7Photo by Leo Jarzomb, SGV Tribune/ SCNG.
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Barriers to EV Ownership ®anAntonio

Upfront Vehicle Cost Vehicle Availabiit
The average cost of a new EV is As of November 201@nly 16 light
$56,000 across levailable models duty EV optios were available at
within SanAntonio. After removing SanAntoniodealershipsnine PHEV

luxury vehicles and accounting for the modelsandseven BEV mode{see
federal EV tax credit, the average cost Appendix A

of nonuxury EV brandis

SanAntoniois $27,000.

Charger Availability Housing Stock
Although SamAntoniohasa similar Within SanAntonio, 44%of residents
level of public charge ports to EVs (10 live in a home without accego
EVs per charger) as other major overnight charging at a dedicated
metropolitan areaslarge sections of garage or driveway.

SanAntoniohave no access tihese
faster forms of public charginge.,
DCFCs and Level 2 chargers)

Consumer Awareness

Research strongly suggesitsit both
consumers and dealefack an
understandingand awareness djasic
principles of EVSncludingincentives,
charging operations, and model
availability

Equity

The perception that EV prograrosly
favor highincome households create:
a lack of support among the general
population for theseprograms.

Figure 3. Barriers to EV ownership iBanAntonio.

Moving forward, theCity ofSanAntoniocan help driveeVadoption by expanding&V readiness
programs deploying EVhfrastructure andelectrifyingits municipalffleet. This document provides a
number of specific strategies to help the City succeed in these tasks. As ent@imsAintoniowork
together with the Cityto implement strategiesit will be important toconduct pilot tests and evaluat

the impact of these paties as they are implemented to ensure the strategies are having the desired

impact of increasing EV adoption.

Thestudy begins by explarg common barriers

adzy AOA LN f CKZX

to EV ownership. Then it presents Chapter 4 of this study describes a plan for converti
recommendations to eldc NA F& (KS the municipal fleet oSanAntonio to electric. The
municipal fleet and inease available EV analysis identifies 12 vehicles in thdleet that are

charging infrastructure. The study then outline candidates for electrification. Of these, 26% have a
specific and achievable strategies to increase lower total cost of ownershighan the comparable

public EV adoption. Lagtlthe study provides = gasoline or diesel vehicle. Additionally, the average
SanAntoniowith plans to increase the equity = CQeand NQsavings on a lifecycle basis are 74% al

oftheQ @ Qa (NI yaL}2 NI G 76%, respectively.
accommodate emerging mobility options.

3| Page
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1. INTRODUCTION

The transportation sectas rapidly evoling, with newmodes of travel anihnovative technologies
disruptinga decadesold status quo Onequicklyevolvingtrend isincreased adoption oflectric vehicles
(EVs) in 2018, over 320,00BVswere sold nationwidecompared to 188,000 in 2017 and 14600in
2016 BEvsinclude any vehicle thatseselectricityfor propulsion including pure batterelectric vehicles
(BEVsand plugin hybrid electric vehicleHEVSs)his study refers ttheseby their common name:
EVs.This study does not discuss hydeodguel celE\s.

1.1. Context withifBanAntonio

Aswith many American cities§anAntoniois built around the automobile. Ov&0%of SanAntoniofull-
time workers commute by cawhile over79%drive alone by caf.SanAntonioQ iansportation sector
accourts for 38oof SanAntoniaQ greenhouse gasgHG emissionsas shown ifrigure4.®

Today,SanAntoniohasapproximately2, 400 EVs
composed mostly of small and rsized passenger Process and
cars. Approximately % of new vehicle sak in Product Use
2018 wee EVS°For comparison, leading markets (IPPU)8%
in the United States, such &an Jose, California,
have newEVsales rates of closer to %O

0,
Industrial Waste 6%

Transportation
Nearterm EV growth withirBanAntoniois almost S
certain as more makes and models become Stationary,
available, upfrontosts decreas, publiccharging Energy Use in
infrastructure grows, anthe availability of Buildings 48%

programs and incentives increasdn the longer
term, EV growth remains more uncertain. A 2018
report from Frontier Groufforecasts40,000 EVs
on the road inrSanAntonioby 203.1* CPEnergy
estimates approximately 4300 EV# SanAntonio
in its Medium Scenao by 20302 For referencein 2018the Stde of Texas hada stock o#5,020 EV.E

Figure4. GHGemissions bysector in SanAntonio
in the 2016 Community GHG Inverio

8U.S. Cesus Bureal20132017 American Comumity Survey &ear Estimates, City 8nAntonio, Texasa ! 33 NB I+ GS bdzYo SNI 2F +SKAOf S& 6/ | N
In Commuting By Workers 16 Years Ané®id . & { SE®¢

https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS 17 5YR B08015&prodType=table

9 City ofSanAntonio. 2019.San AntonioClimate Ready: A Patlay for Climate Action and Adaptationttps://saclimateready.org/wp

content/uploads/201908/SACRDRAF082219 SPREAD WEB.pdf

10Vales provided in phoneanversation withCPSEnergy There were 3,202 EVs in Bexar County in August Bztntoniohas approximately 75% of the vehicle

population in Bexar County. TI8anAntoniocount reflects75% of 3,202, or approximately 2,400.

11 Frontier Group, EnvironmerAmerica, U.S. PIRG, and PennEnvironment Research and Policy Center. 2@ 3Ay 3 Ly Y wSlF ReAy3 ! YSNAOI Qa /
Electric Vehiclehittps:/frontiergroup.ora/sites/default/files/reports/US%20Plugging%201n%20Feb18.pdf

12 Values provided in phone conversation Wiif?Energy, based on forecasts performed by EAR000 EVey 2030 is the portion of EVs for the GifySan
Antonio fromCPEnerg@ @rojectionofc nnnn 9+ Qa Ay . SEINI/2dzyié& o6& Hnon
13 Auto Alliance. 201%Advanced Technology Vehicle Sales Dashbbém://autoalliance.ag/energyenvironment/advanceeechnologyvehiclesalesdashboard/
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1.2. Municipal Actions

The City oBanAntoniohas taken several actions kawer transportaion emissionsin 2010, with
funding from the State Energy Conservation Office (§EGe Office of Sustainability convertedef of
its fleet Toyota Priuses into plug electric vehicles. The grant also supported five dedicated electric
vehicle chargig stations which were assigned to different City departments. In the intervenarg,ye
the City has committed to purchasinghrid electric vehicles for its administrative sedan fleet. As of
September 30, 2019, hybrid sedans accounted for 83% of adnaiist sedansTheSanAntonio
Tomorrow Sustainability Plaadopted on August 11,.6,providesa roadmap for enhancing
SanAntonioQ guality of life and overall resilience/hile balancing the impasbf its expected

1.1 million-personpopulationgrowth by 2040with existing resource¥. Additionally, amplifying its
backing of worldwidgoartnershipsto address climate chang8anAntonioQ @ity CounciResolution No.
2017-06-22-0031R passedn June 22, 2017, supports the Paris Climate Agreementitwibkivn goals to
reduceGHGemissions®

On Octobenl7, 2019the City alopted SanAntonio Climate Reagt A Pathway for Climate Action and
Adaptation Plar{CAAP)whichoutlinesits strategy tatransition tocleaner and more efficierpersonal
vehicles, trucksransit, and freight® Theimplementationactionsrelated to EVs ithis strategy ae to:

1 Invest in newEVcharging infrastructure throughout th@ty,

91 Develop EV group purchase programs

9 Accelerate the adoption of carbefinee vehicular transportation iall sectors through education
and incentivesand

1 Assess the barriers ©Vownershp, with a priority focus on equity’

Additionally,SanAntoniowasone of 25cities in the United Stateselected to participate in the
American Cities Climate Challengwough whichthe City committed to pursue infrastructure and
policyimprovements toadvance electric transportation by the end of 2020 the time of this report,
the City was exploring business models and partnership opportunities for pudsibgsibleV charging
infrastructure on City propertyt K S/ ASA §regiam iSclides outach, policy, and infrastructure
initiatives.

1.3. Ultility ActiondCPEnergy)

CPEnergybegan participating in the EV market in 20QHLncling its education program for ebrEV
adopters. By 2012, the communibgvned utility hadinstalled anetwork ofLevé 2 public charging
stations at moreghan 30 locations acrossanAntonio. Since thenCP3nergycontinues to add charging
stations, including ivVlIAMetropolitan Transi® newest and largest padadride facilitylocated in far
north SanAntonio.

14 City of Sam\ntonio. 2016 SA Tomorrow: City &anAntonioSistainability Plan
https://www.sanantonio.gov/Portals/O/Files/Sustainability/SATomorrowSustainabilityPlan.pdf

15 City ofSanAntonio.2017.A Resolutin of the City oBanAntonioin Support of the Paris Clite Agreement
https://www.sanantonio.gov/Portals/0/Files/Sustainability/Resolution2006-22-0031R. pdf

16 City ofSanAntonio. 2019.San AntonioClimae Ready: A Pathay for Climate Action and Adaptationttps://saclimateready.org/aboutis/climate-action

adaptationplan/
171bid.
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In Jamary 2019 CPEnergylaunched a website to help customers navigate the fast growing EV
industry!® The website provides savings calculators for fuel and carbon redyetiwre entering a
current internal combustionehicle model and akVmodel results ira calculation comparing gasoline
costs to electricity for the estimated miles driverhe websitealsoincludes a directory of EV models
using data from the U.S. Departntesf EnergyDOEWith images available frortne automobile
manufacturers.

CPEnepyis active irpiloting electricityrates thataccelerateEV adoption
andcreatea positive customer experience. A pilot Public Charging Flat Ra
Program is available thallows access to charging stations in eSEnergy
ChargePoint® network for @mnual fee Powered byCPEnergyand using a
pilot time-of-use(TOU)yate with a dmand chargeElectrify America
installed a station plaza featuring six 150 kilowatt (lal two 350kW DC
fast chargergDCFCh a Walmart parking lotFigure5). CESEnergyplans to
evaluatepilot programs to learn about charging behavior and to create the

right experiences for customers.
i

1.4. State Actions Figures. Electrify

. . L . _ America station powere:
At astatewide level, in 2018 the Tex@ommission on Environmental Quality by CPEnergy.

(TECQpublished theVolkswagen Environmental Mitigation Trust:

Beneficiary Mitigation Plan for TexaEhis plan identifies sevemiority aNB | & béakal (1 &

disproportionate share odir pollution and particularly ozone within Texaé | yR | f £t 2 0F 1 Sa & L.
funding for emis®n reductions strategies for each of these areas, includingstimated $61.5million

for SanAntonio.’® The plan also establishes specific actions to increasdirfgrfor EVs andharging

infrastructure across the statdhe TECQlsoadministes a limited-time LightDuty Motor Vehicle

Purchaseand Vehicle Leadacentive ProgragmwhereEVsare eligible for a rebate of $2,500 for the first

2,000 applicants.

Figure6. Examples o€City, CP&nergy, anRate
planning documents and websites related to EVs.

18 CPEnergy2019 Electric Vehicke https://www.cpsenergy.com/en/aboutis/programsservices/electrievehicles.html
19Texas Commission on Environmental Quality, Air Quality Dividdi8.VolkswagerEnvironmental Mitigation Trust: Beneficiary Mitigation Plan feras
https://www.tceq.texas.gov/assets/public/comm_exec/pubs/rg/&87.pdf
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2. COMMUNITY EV STRAEBG

This section descrés barriers to EV ownership, projections of EVs and EV infrastruot@as0, a
geospatial analysis of charging locations, and descriptions of best practicespaenriitting, codes,
parking, and signage.

2.1. Barriersto HectricVehicleOwnership

Several beiers hinder the growth of EVs BanAntonio, including economidechnical, behavioral, and
social Thissectiondraws on academiditerature, public data sourcg input fromthe Office of
Sustainabilityinput from CPEnergy(the municipal utility) and survey daa from the CAAP

2.1.1. Upfront VehiclePrice

Despite lower fuel and maintenance costs, Bksstillmore

expensive to purchasthan similargasoline vehies In a recem ID HT Z nJ
public engagement survegonductedas part ofSanAntonioQ a Average purchase price of ai
CAAR°914respondents were asked about barriers that EV inSanAntonio after
influencedtheir vehiclepurchase. A majority (520 said that removing luxury brands and
purchasepriceg I & & @S NE to whétha tNdy iolld ¢ accounting for the federal E\
purchase arEV. Only5%of respondents saithe purchaseprice tax credit.

wasdy 20 AYLERNIFYGd Fd FEf dé

The averagepurchase pricef EV model$n SanAntoniois $61,000, or $55,000 dter accounting for
federal EVtax credits.! This relatively highveeragepricecan be msleading however,because many
currently available E3are luxury brandsaimed at highincome householdsWhen consideringion-
luxury EMnodels(such as the Chevy BaNissan EAFand Tesla Model)3the averageafter-federal tax
creditpricein SanAntonio is 7,000t which ismuch closer to a comparabggasoline vehicle
Additionally,EVpurchasepricesare quicklydecreasingBloomberg New Energy Finance recently
estimated thatEVupfront vehicle cogwill reach cost parity with gasolingfront velicle costsas early
as 20222 Appendix A provides a list of the 16 EV models for sale a¢dddps and online in
SanAntonioas ofOctober20192

2.1.2. VehicleAvailability

Another constraint on EV market growiha lack of diversity in vehiclgize.Nationaly, consumers
prefer large vehicleamore than65%of passenger vehicles sdld2018 werepickup trucks, vansnd
crossover®r sports utility vehicle$SUVs§ Yet of these larger vehicionly electric crossoverSUVs
are available irsanAntonio, asshown inTablel.

20 City ofSanAntonio. 2019 San AntonioClimate Ready: A Pathway for Climate Action and fedimm. https:/saclimateready.org/wp
content/uploads/2019/08/SACRRAFI082219 SPREAD BB.pdf

21U.S. Department of Ener@ffice of Energy EfficiencyRenewable Energ¥ederal Tax Credits for Alectric and Pluin Hybrid Vehicles
https://www.fueleconomy.gov/feg/taxevb.shtml

Tesla is the only automaker to no longer receive the federattedit.

22 Bullard Nathaniel 2019.Electric Car Price Tag Shrinks Along with Ba@est https://www.bloomberg.com/opinion/aticles/201304-12/electricvehicle
battery-shrinksand-so-doesthe-total-cost

23 Datawere collected by thanalystsusing the websit@utotrader.com.

24 Auto AllianceFacts About Auto Sed https://autoalliance.org/economy/factsabout-auto-sales/
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This trend could be changin@ver the next fewears, automakerwiill introduceseveranew, larger EV
models.For examplefFord, General Motors, and Tesla have all confirmed plans for an electrianiruck
the next three to five years.

Vehicle availabilitpresentsan evenlarger Tablel. Availability of EV modelsn SanAntonio by size class
barrierfor medium-and heavyduty vehicles.

Appendix Blistd KA & Y I NJ Sehiclel S IINEEEEEENNINEEATEENNEEAEIEEN

makes and models in the ided States at the =~ Subcompact 0 1
time of this writing. Manyehicles in this Compact 1 3

i t built andonl ilable i Mid-sized sedan 4 0
segment areustombuilt andonly available i ¢\ o4 sedan o 1
certain regions of the United Statexceptfor  gports car 1 0
electricbuses, no mass market modelre CrossovetSUVs 3 2
availablein the medium- and heavyduty Total 9 7

vehicle classes

2.1.3. ConsumeAwareness

Studiesclearly demonstrate thaawareness oEVss low among the cabuying publicOne study
revealed the results of a survepnduded with 5,654 new car buying households acrossc¢hantry
andestimatedthat the fraction ofa gid Sy aréspoadersivho reported seeing EVs on the road
rangedfrom 25%in Delaware to 7%in Oregon?® Other reseach shows thateven after driving aEV

for several weeks, drivers may be confused about how the vehicle operates and wingst iie
pluggedinto apower source’® Awareness barriers can compound one another. For example, staff at
auto dealersoften lacktrainingto speakknowledgeablyabout B/s, therebyreducing the propagation of
knowledge among consumers.

2.1.4. Housing Stock

Anotherbarrierto greater EV ownership SanAntonioisthe housing stockOne estimate suggestbat
overnight chargingt homeaccounts foran estimate 80%of all chargag among the general publié¢
Yet, a large fraction oSanAntoniohomes are ilequipped for instding a chargerOfthe 893,000
housing units irBanAntonio (perthe American HousinguBrey), only 58%are singlefamily detached
homes that have a driveweor garages® The implication is tha#44%of potential EV owners in
SanAntoniowould need to relyon public or workplace charging.

2.1.5. Euity

Governmentinvestment toadvance EV ownership often confronts oppositi@mtause of the perception
GKFG 9+& FANR idas§réask abhinhdiréct barrier. Rather than impacting a consumer EV
purchase deision, this barrier tends to stall programming and policies. Witlgquestion, early EV
adopters are largely higincome householdsgndoften own more tharone vehicle. Additionally, EV

% Kuranj KenNicolette Caperello, and Jennifer TyreeHagen2016.b S ¢ / | NJ . dz& S NE E&missior \ghicle@afifgfnia2 %S NP
https://ww3.arb.ca.gov/research/apr/past/1:332.pdf

26 Kuranj Ken, and Gil T&#2014.Growing PEV marketdMiversity of California, Davis Sustainable Transportation Enetgwé&gs (STEPS)

271daho National Laboratorylugged In: How Amieans Charge Their Electric Vehicles

https://avt.inl.gov/sites/default/files/pdf/arra/PluggedinSumaryReport.pd

28.S. Census Bureadmerican Housing Surveyitps://www.census.gov/programs

surveys/ahs/data/interative/ahstablecreator.html?s_areas=41700&s year=2017&s tablename=TABLEO&s bygroup1=3&s bygroup2=1&s filtergroupl=1&s_filter
group2=1
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adopters need a sufficiently high tax liability to take advantaghefederal income tax credit.
Overcoming this perception requiresressing the shared benefits of EVs and that purchase prices of EVs
are rapidly falling.

2.1.6. Charger Availabilitgnd Access

Compared to gasoline vehicles, EVs have fewer peitdicgingstations and require greater refueling
times than gasoline vehicles. Results from an eaAPBuvey clearly demonstrated that the range per
charge and the kek of public charging stations pose barriers for most people. As describedHEVthe
Charging Needassessmergection below,SanAntonio has approximatel,400 EVs234publiccharge
ports, and arestimated populatiorof 1.99 million people?® This meanshe Cityhas approximately
8,000 people or 12.5 EVs per charge port, which aligns with leadiegtbitbughoutthe United States
(seeFigure7).2°

M Electric vehicle share  Q Electric vehicles per public charge point

40%
* denotes 2015 data, 2016 for all other markets

O

30%
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Figure7. Figure frominternational Council on Ckn Transportationwhite paper showing EV sales shares and EV«
public chargeport for cities throughout the world.

29U.S Census BureaDommunity Factsttps:/factfinder.census.gov/faces/nav/jsf/pages/community facts.xhtml?src=bkmk
30The International Council on Clean Transportation. 2&H8erging Best Practices for ElectriciglehCharging Infrastructure
https://theicct.org/sites/default/files/publications/EXthargingbestpractices ICGWhite-paper (1102017 vF.pdf
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2.2. EVCharging BedsAssessment

This sectiordescibesEV infrastructure irbanAntonio, identifieshigh-priority locations fomew
charging stationsandprovides insights intbuilding, permitting, andoningto future-proof EV
infrastructure inSanAntonio.

2.2.1. Types oHectric Vehicl€hargers

There are hree primary types of E chargersurrentlyavailable in the United Statekevell, Level2,
andDCFRastChargng OG-Q stations

1 Levell chargersareastandard 120V outlefThoughthe slowestoption, Levell chargers offer
the least expensivenakeready costssinceno permits or supplemental equipmendre typically
neededbeyondan electrical outletDue tothe slow chage rate,Levell chargers are good for
vehicles with long dwell timeandrelatively low daily mileage. For examplevell chargers are
good for a vehicl¢hat isdriven 30 miles or less per day athét isparked atwork most of the
work dayandat homeat night. Level 1 chargers provideZ3miles per hour of charge.

1 Level2 chargersrequire a208V t0240V electrical circuifas dodryers) and have daster charge
speedthan Levell charger® Level2 charges requirea residential permiind a certified
electrician andcomprise the vast majority of public charg@msSanAntonio (approximately
98%). TeslaLevel2 chargers have a unigue connector that camydoe used byleslavehicles.
The J1772 connector on all otheevel2 chargers can be used by all PHEMS BBEVswith an
adaptorfor Tesla vehiclgsLevel 2 chargers provide -B% miles per hour of charge.

1 DCF€providebetween 50kW and350kW of power and are themost expensivefastest
chargers availableaday. However, only BEVs and one PHE¥ Mitsubishi Outlandeyare
capable of using DCE&#dditionally, because of limitations
in the battery management systems on the vehickkW is
the highest charging power that most vehicles can accept
today exceptTeslavehicles, which can charge up260kW).
The next generation dE\scomingto U.S markets wil charge
at power levels up t@50kW. Electrify Americaa major
provider of DEC in the Wited Statesnow exclusively buikl
DCFGtations equipped to charge up to 35W. The newest
chargers ardackward compatible with the older, slower
charging vehicleCFCs come with three different charger
connectors.The Combined Chargingstem Comba@onnector
is used by Americamand Europeafimade EVs. The CHAdeMO /7
connector is used by Japanesed Korea-made EVsTesla  Figure8. Dud-port DCFC station.
superchargers are only capable of chargirgsla vehicles.

However,Teslavehiclesare capablef chargingat CHAdeMO amectorsif using a $450
adapter. DCFCs provide 200 miles per hour of charge.

31 City of Palo Alto. 201%ubmittal Guidelines:eRidential Electric Vehicle Supply EquipngeBxpedited
https://www.cityofpaloalto.org/civicax/filebank/documants/37623
32 Allother PHEVs are only capable of chargingeatd 2 chargers at a maximum oflQ\.
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Table2 descrbes he three types of EV chargers in more detail.

Table2. Descriptiveinformation about EVchargertypes

Homecharging, but can be Home charging, public, Public, orthe-go charging; sometimes for

Primary Use used for workplace and . multifamily residents and fleets with high
. . and workplace charging . .
public charging daily mileag&
. No additional costunless $1,500to $7,000for $50,000 fora 150kW station with two
Equipment Cost . . .
new plug is needed single or dual port station ports
Make-Ready Cost No additional costinless $2,000to 8,000for single = $37,500 fa station plaza with foul 50kW
Y new plug is needed or dual port station stations, or $9,000 per station

Note: Table cost values are based on detailedeting and discussions with EV service providers.
* Source: The International Council on Clean Transportation. 2018. Lessons Learnededadiarlyehicle Fa§tharging
Deploymentshttps://www.theicct.org/sites/default/files/publications/ZEV_fast charging white paper_final.pdf

Charger technology is rapidly evolving. DCFCs are becoming éasteryear as automakers shift toward

producing E's that can accept higher charging levebsvell andLevel2 charger prices continue to
decrease and there is considerable innovation arosolditions such as smart circuit breakers (Eaton,
and Atom Power) thatouldrevolutionize the charging landscapgeor thesereasors, cost projections
are highly uncertain and were not attempted in this study.

To maximize stationsage publiclyavailablechargerscanbe placedn centrally locatedattractionst
such asearshopping centersparks,schools, and workpkeg to increase use ancharging
accessibiity. DCFC stations are usefnllocations with relatively short dwell times, such agiceries
stores and bighox stores, or along corridors at convenience statiduesell andLevel2 charging
stationsare usefulwherevehicles may be parked for longéme periods such asvorkplaces,
government offices, airports, and hote¥s.

2.2.2. Meeting Futurddectric Vehicl€harging Demand

It iskeyfor the Cityto anticipatethe EV population in the coming decadbe arswershapesthe
guantity of publicand workplaceEVchargers needed-rontier Group projectd0,000EVs irSanAntonio
by 2030%* while CPEnegy projects60,000EVsn Bexar Countypy 2030 in its medium adoption
scenario® In collaboration with the Cityred CPSEnergya projection 045,000 EVis used in this report
as amedium adoption scenarifor SanAntoniofor 203036

Table3 showsvehicle sales and vehicle stazimbers needed toeach 45,000 EMsy 2030.The table

valueswere estimated 8ing a simple stock turnover model that assumes all vehicles are retired after

10years andhat the vehcle population irSanAntoniois a constantl.66 million.3’

33U.S Department of Energy Alternative Fuels Data Ceriéarging Pludn Electric Vehicles in Public

https://afdc.energy.gov/fuels/electrity charging_public.html

34 Frontier Group, Environment America, U.S. PIRG, and PennEnvironment Research and Policy Cemerggidg8nw S R& Ay 3 | YSNA Ol Q&
Ekctric Vehicleshttps:/frontiergroup.ora/sites/default/files/reports/US%20Plugging%20In%20Feb18.pdf

35Vdue provided byCPSEnergyvia a telephone convsation with the analysts of this report.

36 This value is based @m estimate of 60,000 EVs in Bexar County by 2030 and th&&aéntoniohas approximately 75% of the vehicles in Bexar County.

37 EstimateanalyzingSanAntonioMetro AreausingU.S. Deprtment of Energy Alternative Fuels Data Cen19.Electric Vhicle Infrastructure Projection Tool
(EV4Pro) Lite https://afdc.energy.gov/evpro-lite
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Table3. Projections of E\éales inSanAntonio to reach45000E\s on the on road in 2030.

New EVSales Total Stockof EVs
Year EV Sales Share of New EV Share of Vehicle Cumulative EV
. Annual EVSales . ;
Vehicles Population Population
2019 0.8% 1,300 0.25% 2,400
2025 2% 3,500 0.8% 16,500
2030 6% 10,000 2% 45,000

Theprojectionsin Table3 are only astarting pointand should be updated arefined. To estimate the
number of chargeraeeded over the next decade, tlamalystsusedthe EVIPro LiteTool developed by
National Renewabl&nergyLaboratory This tooluses manualbcation-specific inputs on hme charging
vehicle mixand electriied miles in PHE\&nd estimates the number of DCF@ublicLevel2, and
workplacelevel2 plugs neededo support a given vehle population®®

When using this tool, thanalystsused thefollowinginput assumptions:

w Home chargingOver half $6%) the populationhasaccess to home charginghis value was
discussed in more detdit the Barriersto Hectric\VehicleOwnershipsection above.

w Vehicle mixPHEVs witla 20-mile range account foapproximately 45c0f EVsn SanAntonio,
while PHEVs witla 50-mile range account for%of EV$BEVs witta 100-mile range or less
account for 1460f EVs andlongerrange BEVs account fod%of EVS®

w Electric miles in PHEVAnalyss sé SOG SR ls#pfortdr L2 INdinkiagisumes that PHEV
aredriven usinga mix of gasoline and electricity.

Table4 givesthe number anl type of stations that currently exidtlote theEViHPro LiteToolassumes
one pot per station. ManyLevel2 and DCFC stations have multiple ports per stationtypitallyonly
one can operate at a timat the rated power level

Table4. Estimatednumber of stationsneeded to support 16,500 EVs by 2025 andot® EVs by 2030

|| Number of Portsn 2019 | New Ports Needed b025 | New Ports Needed by ZD*

Public LeveP ports 1,069 2,687
DCFC ports 19 1,284 2,902
Workplace Leel 2 ports Unknown 1,672 4,422
Total Unknown 4,025 10,011

* New ports are the itremental number needed in addition to 2019 numbers

One insight fronTable4 is thatworkplacelLevel2 ports are the largest share of neports needed.
Municipal pograms tha mobilize individual workplaces to install Ehagging have been effective in
other jurisdictons and are especially critical for small workplaeéh limited resourcesWorkplace
charging is also attractive f@anAntoniobecause the time of charging (during the workday) matches
peak solar generatin

Another insighfrom Table4 is thatSanAntonioneeds to vastly expand its DOk&@work. The DOE
recommendsprioritizing DCF@etworksbefore Level2 networks becausef DCFCanportant role in
alleviaingrange anxietyamong the caibuying public

38U.S. Department of Energy Alternative Fueéga Center. 201Electric Vehicle Infrastructure Projection T@WV4Pro) Lite https://afdc.energy.gov/eviro-lite
39Values based on data provided 6 Energy
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2.2.3. Geospatial EV Chargknalysis fo6anAntonio

AgecspatialEV chargingnalysids a quantitative method foidentifyingand prioritizingiocations for
future EVchargng infrastructurebased ora set of predefined attributes. Awell-plannedcharging
network inSanAntonio ensures costeffective and equitable use of public monayd strengthens buy
in from various stakeholder groupshe geospatiahnalysifocusedon threeEVcharginguse cases:

1. PublicandWorkplace Level2 chargersshared between drivers in publiccations or employee
parkinglots.

2. DCFC<ublic DCFGharedby drivers in public locationsearmajor intersections or major
retail centers

3. ResidentialLevel2 chargers in multunit dwellingsfor driverswithout a garage or drivewafpr
overnight charging.

Figure9. Geospatiabnalysisof charging prioritiation for SanAntonio, comparingthree use cases. Darker regions ar
more attractive lacations for new charging infrastructure

Public and Workplace Chargirigdex 5/ C/ LYRS

The three indices showlRigure9 are composite scordsased on multiple indicators thatere
normalized ora scale of 0 to 1 then summed based on weights. The satlimiators and weights were
determined in coordination with the City &anAntonio. Each indicatqtthe rationale for including it,
and its weightare given inTable5. In the maps above, the scores are portrayedour shade gradients
(used to allow for easier viewingiglter shades are lower scoring block groapsl darker shades are
higher soring block groupd.arger versions of each map and a list of the 25 higém®ing block groups
are given in Appendix C aAgpendixD.

Based on geospatial analysis conducted in ArcGIS, certain block groups emerged as highest priorities for
each indexdr installingan EV charge port.

1 The Public and Workplace Indshvows thatthe top three block groups of highest priority are (in
order, starting with the highesg80291101001zip code78205, 480291814021zip code
78229, and480291918171zip coder8258, as symbolized by the darker brown locations in the
left-most map inFigure9.

1 The DCFC ledshows that the top three block groups of highest ptiare (in order, starting
with the highesty$80291101001zip code78205, 480291101003zip coder8207), and

15| Page





https://docsonline.sanantonio.gov/FileUploads/DSD/DSD_Electrical_Application.pdf



https://www.cityofpaloalto.org/civicax/filebank/documents/66147
https://www.nyserda.ny.gov/-/media/Files/Programs/ChargeNY/Permit-Process-Streamlining.pdf
https://www.nyserda.ny.gov/-/media/Files/Programs/ChargeNY/Permit-Process-Streamlining.pdf
https://docsonline.sanantonio.gov/FileUploads/DSD/DSD_Electrical_Application.pdf
https://www.iccsafe.org/products-and-services/i-codes/2018-i-codes/iecc/
https://www.iccsafe.org/products-and-services/i-codes/2018-i-codes/iecc/



https://www.fhwa.dot.gov/environment/alternative_fuel_corridors/resources/faq/
https://pluginsites.org/plug-in-vehicle-parking-legislation-reference/
https://leg.colorado.gov/bills/hb19-1298
https://www.electrifyamerica.com/pricing



https://pluginsites.org/signs-in-ocean-city-warn-of-30-penalty-for-not-plugging-in/
https://pluginsites.org/signs-in-ocean-city-warn-of-30-penalty-for-not-plugging-in/
https://afdc.energy.gov/files/u/publication/WPCC_complyingwithADArequirements_1114.pdf
https://www.tdlr.texas.gov/ab/info/TM2012-01.pdf
https://www.tdlr.texas.gov/ab/info/TM2012-01.pdf
https://naseo.org/Data/Sites/1/pevpolicyrubricmethodology_naseo.pdf












https://saclimateready.org/wp-content/uploads/2019/08/SACR-DRAFT-082219_SPREAD_WEB.pdf
https://www.cashforclunkers.org/texas-cash-for-clunkers/






https://www.viainfo.net/park-ride-commuting/
https://www.viainfo.net/transit-centers/
https://www.satransportationplan.com/files/managed/Document/260/6_VIA_2035_TransitPlan_Map_7_2_15%20%281%29.pdf



https://webapp1.sanantonio.gov/RFPFiles/RFI_3598_201807200359261.pdf
https://www.sanantonio.gov/gpa/News/ArtMID/24373/ArticleID/16255/District-1-to-be-testing-grounds-for-first-H-E-B-self-driving-delivery-service
http://www.alamoareampo.org/Plans/MTP/docs/Mobility2045/Mobility2045_document.pdf
https://www.nrel.gov/docs/fy18osti/71347.pdf
http://www.princeton.edu/~alaink/Orf467F17/Young_NREL_TSWC17_AMD_Final.pdf
https://www.nrel.gov/docs/fy18osti/68290.pdf






https://www.sanantonio.gov/Portals/0/Files/Purchasing/pdf/fleet-acquisition-policy.pdf



https://www.eia.gov/electricity/data.php
https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid






https://www.hyundaiusa.com/kona-electric/specifications.aspx
https://www.caranddriver.com/chevrolet/suburban/specs









https://cdn.ymaws.com/www.iap2.org/resource/resmgr/pillars/Spectrum_8.5x11_Print.pdf



https://www.nap.edu/catalog/21725/overcoming-barriers-to-deployment-of-plug-in-electric-vehicles
https://afdc.energy.gov/
http://altfueltoolkit.org/



https://energycenter.org/sites/default/files/docs/ext/transportation/2016-07-20%20EVR9-CSE-PEVmarkets%20handout.pdf



https://energycenter.org/sites/default/files/docs/ext/transportation/2016-07-20%20EVR9-CSE-PEVmarkets%20handout.pdf



http://greenlining.org/publications-resources/electric-vehicles-for-all/
http://greenlining.org/publications-resources/electric-vehicles-for-all/
http://greenlining.org/publications-resources/electric-vehicles-for-all/
http://greenlining.org/publications/online-resources/2016/electric-vehicles-equity-toolkit/
http://greenlining.org/publications/online-resources/2016/electric-vehicles-equity-toolkit/
https://www.veic.org/Media/success-stories/types-of-electric-school-buses.pdf
https://www.chargepoint.com/about/events/?desktop=true&page=3
https://www.ucsusa.org/resources/how-clean-your-electric-vehicle
https://www.wired.com/story/arnold-schwarzenegger-stars-new-ad-plugging-electric-cars/
https://www.wired.com/story/arnold-schwarzenegger-stars-new-ad-plugging-electric-cars/









https://merritt.cdlib.org/d/ark:%252F13030%252Fm56692z3/1/producer%252F2013-UCD-ITS-RR-13-02.pdf
https://censusreporter.org/profiles/31000US41700-san-antonio-new-braunfels-tx-metro-area/
https://therivardreport.com/sa-median-incomes-rises-to-new-heights-but-lags-state-nation/
https://therivardreport.com/sa-median-incomes-rises-to-new-heights-but-lags-state-nation/



http://pscleanair.org/DocumentCenter/View/3578/Final-Report-Website-Version-_Facilitating-Low-Income-Utilization-of-Electric-Vehicles2?bidId=
https://atlantaintownpaper.com/2018/07/city-launches-pilot-electric-vehicle-rideshare-program/
https://atlantaintownpaper.com/2018/07/city-launches-pilot-electric-vehicle-rideshare-program/
http://pscleanair.org/DocumentCenter/View/3578/Final-Report-Website-Version-_Facilitating-Low-Income-Utilization-of-Electric-Vehicles2?bidId=



http://pscleanair.org/DocumentCenter/View/3578/Final-Report-Website-Version-_Facilitating-Low-Income-Utilization-of-Electric-Vehicles2?bidId=
https://www.psc.state.md.us/wp-content/uploads/Order-No.-88997-Case-No.-9478-EV-Portfolio-Order.pdf
https://theicct.org/sites/default/files/publications/Expanding-access-electric-mobility_ICCT-Briefing_06122017_vF.pdf
http://greenlining.org/publications-resources/electric-vehicles-for-all/
http://greenlining.org/publications/online-resources/2016/electric-vehicles-equity-toolkit/
http://greenlining.org/publications/online-resources/2016/electric-vehicles-equity-toolkit/
http://greenlining.org/issues/2015/electric-carsharing-underserved-communities-considerations-program-success/
http://greenlining.org/issues/2015/electric-carsharing-underserved-communities-considerations-program-success/
https://theicct.org/sites/default/files/publications/Expanding-access-electric-mobility_ICCT-Briefing_06122017_vF.pdf






https://driveevfleets.org/
https://driveevfleets.org/

































https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/acs
https://gis-bexar.opendata.arcgis.com/
https://gis-bexar.opendata.arcgis.com/
https://afdc.energy.gov/



https://gis-bexar.opendata.arcgis.com/
https://gis-bexar.opendata.arcgis.com/
http://www.plugshare.com/



https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/acs
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://www.census.gov/programs-surveys/acs
https://www.census.gov/programs-surveys/acs
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf
https://energycenter.org/sites/default/files/docs/nav/policy/research-and-reports/California%20Plug-in%20Electric%20Vehicle%20Owner%20Survey%20Report-May%202013.pdf















http://mydocs.epri.com/docs/PublicMeetingMaterials/ee/000000003002013754.pdf












































































