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Projectintroduction

Pressure to reduce sources of carbon emissmmtinues to grow as evidence of its
impact shows accelerated climate changeldmate scientists have reached a strong consensus
that in the absence of measures to reduce @f€enhouse gagmissions significantly, the
changes in climate will be substtial, withlongl ast i ng effects on many of
biological systems according to the Hamilton Project and the Stanford Institute for Economic
Policy Researcf2019. Rapid solutions are needed to reverse this tréncecent
Syracuse.com article pointed out a 2.4% increase in area temperatures since 1970, likely
resulting fromthe combination ofree loss and climate chang€oin, G., 2020). Efforts to plant
trees a@ one approacto mitigaterising temperature Another approacts to reduce the amount
of carbonbased fuel used in the transportation settpencouragqg greater adoption of
alternatively fueled vehicles into the transportation fle€he transportation sector contributes

30%- 40% of overall emissionmaking it a significant factofEPA, 2018)

The electric vehicle (EMyith alow carbon footprint i& reasonable alternativettze
carbonbasedgap ower ed v e hi dcévebecomewbre rdadily avalabland priced
more affordablyin the last several years, infrastructure to supiheit usage is scattered.
Infrastructure for EVO6s would incl udetngn organi z
multiple options for charging-ocused efforts to support EV adoptibinough education and
expansion of infrastructuseill contribute toa reduction of greenhouse gases aag also

contribute to a reduction in area temperatures.

An evaluation of the current status of EV infrastructure within The Town of Manlius,

offers an opportunity to provide a landscape assessmenttofthend surrounding area
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Within this landscape, | will identifghargingstationinfrastructurecurrentlyin placeand then
identify what will be needetb meé¢ demandn the next 5 yearsUsing a onlinesurvey | will
assessesident readinegsr EV adoption Finally, | will provide a roadmap that the towan@
surrounding areas) could follotw better pepare for greater EV adoptionin addition to town
officials and residents, other parties have a vested interest in climate mitigEteyinclude
elected officials, local businessesn-profit organizationsthe New York State Department of
Environmental Conservation and the U.S. Department of Transportatonld like to identify

additionalpotential partners since these alliances may bring abort¢ comprehensivesults.

Introductiont o EV O s

|l t6s I mportant tremces between electrit and gesvergd vehitles di f f e
and their impact<£lectric vehicles (EVS) have a batteather thara gasoline tank, and an
electric motor instead of an internal combustion engine. According to the Environmental
Protection AgencyEPA), they utilize energy more efficiently amlh notproduce tailpipe
emissions.When energy is generated from renewable souereissionsare lowemwhen driving
EVs than those for gasoline caSoatgenerated electricity is an exceptiohhe EPA offers a
calculator that provides total grams of emissions per mile based upon local energy dources.
used the EPA calculator to generate data for my@fressidenceMy electric vehicle generates
40 grams per mile using the energy sourgdized in my area. Other areas of the country
average 140 grams per mile for EV driving since they utilize less clean sources of energy than
the Town of Manlius (and NYS in general). A typical gas car in ourwailegenerate ten times

the emissions as an E¥lpproximately 410 grams per mil&he substantial reduction in
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emissions per mile supports the use of EV adopliorreduce emissiorsvenfurther, | could

utilize solar (or wind) power to generate elegityi at my home to power our EV.

To illustrate key differences between gasvered vehicles and batteppwered vehicles
two figures are provided. Figure 1 (Transportation and Climate Initiative, 2012) shows power
flows for each type of vehicle. Thagpowered cars are described in the vigsahternal
combustion engines (or ICE). Phughybrids with parallel power flows are shown as well as

plug-in hybrids using an electric series power flow. Finally, the baftewered flow is shown.

Figure 1. Comparison of Power Flows for Different Vehicle Types

Conventional
Internal Combustion
Engine Powerflow

(Plug-in) Hybrid {
Electric Parallel
Sonertinn i rmen | )

(e.g., Toyota Prius)

(=) Etectric Motor g,:\’/w/f

Battery

(Plug-in) Hybrid

Electric Series nternal Combustic . Electric ‘ Battery ()| Electric Motor (") transmission |("——)(Wheels
Powerflow ‘

(e.g., Chevrolet Volt)

Battery Electric Batt N -, -
Vohicke ‘ ory Cj) Electric Motor transmission |( y(Wheels

Figure 1. Power Flow Comparison for Ggsowered, Plugn Hybrid and Plugin Electric

Transportation and Climate Initiative, 2012
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InFigure2l 6 ve expl or e detweempéugidhylsidsifurthertin resposse to
a question raised by the TowhManliusSupervisor. In the case of the extended range electric
vehicle, an electric motor turns the wheels. With a blendediplagbrid boththe gaspowered
engine and the electric motor propel the vehicle. In both cases fuel economy is influenced by

driving style and conditions. Features of each are listed in Figure 2.

Figure 2. Comparisonof Plug-in Hybrids

Series Plugn Hybrids

also called Extende Parallel or Blended Plug
Range Electric Vehicles in Hybrids Seliziel Pz
(EREVs)
AElectric motor turns the ABoth the engine and APlugin hybrid electric
wheels electric motor are vehicle (PHEV) fuel
AGasoline engine only connected to the wheels economy can be sensitive
generates electricity until and propel the vehicle to driving style, driving
the battery runs down AElectric-only operation conditions, and accessory
AGas then generates usually occurs only at i
electricity to power the low speeds.
motor ASome plugn hybrids
AMay use electric only for have higheicapacity
short trips batteries and can go
further on electricity than
others

Figure 2. Plugin Hybrid Comparison

Since EV6s require electric power sources,
primary types of electric vehicle supply equipment (EVSE) or charging stations in Figure 3.
Residential stations are typically wall mounted. Commercitibsimare generally free standing

andare an important componentBY infrastructure. Charging stations are commonly



Town of Manlius EV Infrastructure Landscape

classified into levels 1, 2, and 3. AC chargers provide alternating current at two different levels
(1 and 2). DC chargers provide diteurrent (level 3) andiare different in appearance and plug

type O T lieogtly @ bedfound on the major intercity roytefsaton, 202Q)

Public charging station demand is influenced by factors that include battery capacity of

the type of EVG6s driven, driving habits, and
weeklyyAccording to Gaton, (2020) ,endrih@hecibhcammegi ng a
to charging,andreator | d usage data shows it iThe used f or

majority of EV users are currently charging at home utilizing level 1 or level 2 chargers. This

may in part be due to charging station avaligbin publicl ocat i ons whi ch 1 611

the study.

Table 1. Electric Vehicle Charging Infrastructure Terminology and Specifications in the
United States

Charging | Typical Power EV Chargeper | Miles available | Setting
Level Hour from one hour
of charge
Level 1 120V AC 1.211.4 kW AC 3i 4 miles Primarily athome and
some workplace
Level 2 208 Vi 240V AC | 3.3 6.6 kW AC 101 20 miles Hardwiredpublic
charging statioror
installed home unit
Level 3 DC fast 50 kW or more Up to 10 miles of | Public charging
400 Vi 1,000 V rangeper minute | typically onhighways
DC 20- 30 minutes of charging
80-100% battery
capacity 15071 1,000 miles

Tablel. EV ChargingInfrastructureTerminology Nicholas, Hall and.utsey, (2019)
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Pricingmethodologies areotyet consistentor EV chargingAccording to Drive Clean,
AMany people charge their electric casyorat pub
go or subscriptiofbased, with prices set Imgtworks or property owners. Some automakers,
such as Hyundai, Nissan and Tesla may provide complimentary public charging at certain
chargers. The industry is moving toward a fee structure based on kWh used, rather than by the
time it takes to charge thaa Samne municipalities have opted to provide free EV charging to
encourage shopping at | ocal busi nesses. Some
their empl oyees. |l tds I mportant to al so note
Tesla electrigpowered vehicles. There are some instances of compatibility, however, generally

other EVs cannot use the Tesla charging network.

Project Objectives

Thepurpose of this research is to considew toencourageand prepare faan EV
transportation future in the Town of Manlius aadroundingareas | will start by making a case
for EVGs benefits including itsmportant role in climate mitigationl. 6 | | al so address
raised about EVS\ext, | will look at current ownershin EV landscape survey amtnduct a
community assessmeotresidens per s pect i vressarch reflecngdrchasiogn si der
trends andnfrastructureprojectons. Fi nal | vy, | 6 | opportuditeesantdi f y fundi ng

recommendations for the tovim encourage and prepare fmowthin demand

Key ResearchQuestions

A How many EVdés are currently owned by resid
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A CommunityAssessmerit What areManlius ResidensP er spect i?zves on EVO ¢
A How familiar are residents with electric vehicles?
A What concerns, if any, do residents have about EV adoption?
A What concerns, if any, do EV owners have?
A What incentives are in place to encourage consumer adoption?

A What are the costs and benefits of batfgmyeredelectric vehicles to individuals and the

community?
A What are the anticipate@thanddor EV infrastructur@

A What is the current landscape of EV infrastructure within the Town of Manlius and

surroundingarea?
A s fundingcurrentlyavailable for municipalities?

A What activities can the town undertakegptomote angrepare for the growth of EV

ownership?

Key Challenges that the Project will Address

Comprehensive plans to providearging statiofnfrastructureand sipport adoptiom f EV 6 s
in our regionhave not been updated sirtbe CNY Regional Energy Board Plan2016
Recommendations in thuntywide plan have noyet beenfully acted upon.This creates lost
opportunity to reduce carbon emissions i mpact

resources.This study will lookatactionswhich maybe taken in th&own of Manlius.
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Many new EV models are becoming available peaking interest in EVs sleek new designs.
Developments in battery technology are enabling EVs to travel longer distances. These
developments are also leading to lowered costs of batteries, wtsabsequently reflected in
EV prices.Based on these factors, an increasénnumber of electric vehicléslikely which
then contributes to higher demand for charging stations. EV infrastructure will need to be in

place to meet growing needs.

According to information from the U.S. Department of Energy, a variety of charging sources
should be availabl® meetvariedtravel needsind support adoptiohevell provides the
slowest charge by plugging in testandarchousehold outlet This is typcally doneovernight
Level 2 charging is fastéhan level 1, but still requires extended tihevel 2chargersan be
installed at home, in public or at workplac&kear usehas been compared to providing power to
a refrigerator odishwasher. evel3 is a rapid charge of direct curremportant for quick
chargingespeciallywhentraveling across distancdsighway rest stops ardeallocationsfor
rapid charging stationfResearch has shown thiae availability of public chargeismpacts how
well the public adopts the use of electric vehicdiegec har gi ng stations help

anxiety, o the fear of running out of avail abl

A complete charging ecosystem or infrastructure would includdigpaccesstations
workplace options, and whewerpossible, charging at hom&his array ofstations is not
currently inplaceto meet the needs of existing and future EV ownkexk ofinfrastructure
leavessome hesitant to make an EV purcha&dull complement is needed allay fears
encouragadoptionand provide a needed servioeEV owners While infrastructure costs are
high; potential resourcee support developmenf EV infrastructuredo exist.Many are not

aware ofresourceswvailable.This study serves to identify those potential resources.
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New York State is one of the states that has adopted the Zero Emissions Vehicle (ZEV)
Mandate led by California. This mandate requires a percentage aehphegicles sold in the
state. In addition The ClimateLeadership and CommuniBrotection Actvasapprovedy the
NYS Assembly NYS Senateand signednto lawby the Governoin 2019 It requiresthat the
Department of Environmental Conservation (DEC) estaplistate®iide greenhouse gas
emissions limits by regulation, to reduce emissions 85 peofdr®t90 leveldy 20500 (NYS
Climate Action Council)Compehensive planand fundingareneeded to meet these targats
statevide level. Local communities have options educate and inform the public about the

need for climate protection and the benefits of EVs.

An additional concern that has been raised retatascessibility and caredler support.

Some critich a v e s aCarddeaterships glgemiain reluctant to display and sell electric

models which often require less maintenance and are less profitable for their service

departments. Surveys have found that salespewoeleften unprepared to pittie cars

(Plumer, 2017)

Looking more closely at a local leyéhe topicof sustainabilityis now being discussdzy
the Town Boardimplementation o& Sustainability Committeith subcommitteess a recent
addition. Prior to this,Town of Manlius residents have not hafbeumto engage in dialogye
ask guestionsand expressoncernr interest irEV adoption Through his study | wish to
enhancehe opportunityfor dialogue and educatiofhis will be donen cdlaborationwith the

town in orderto support their efforts tbest meethe needf town residents


https://www.nytimes.com/2015/12/01/science/electric-car-auto-dealers.html
https://www.nytimes.com/2015/12/01/science/electric-car-auto-dealers.html
https://www.sierraclub.org/sites/www.sierraclub.org/files/uploads-wysiwig/1371%20Rev%20Up%20EVs%20Report_09_web%20FINAL.pdf
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Project Methods

ResearchData Acquisition

This EV landscape research was conducted from February thkéaxgR020.
Informational data came in the form of conversations \eithl energy experts, government
officials, Town Board membersndthe Town Clerk. | participated iafacility tour of the
Syracuse University Center of Excellerioe Environmental and Energy SystenmgléSyracuse
Uni v e iEsergy Sysiesns and Sustainability Management departmexplore charging
systems and futurdniversity plans | met with the Director for the Autonomous Systems Policy
Institute (ASPI) to consider how autonomous vehicles mifgictor irto charging station demand.
| alsoconductedhn extensivesearch of information from statad federahgenciesother
municipalities, academic reseaygeriodicals energyrelatedpublicationsand electric vehicle

industry research.

A presentation was delivered to the Town of Manlius BaarBebruary 26, 2020 to
introduce thaesearch projecndbriefly share initial findings The presentation included
descripti ve dehagimgistationoowervievihebEeVhéesf,i t s of EVOs
of research questions.provided data on the growth of EV ownership within the town by zip
codeover afive-year period | describedhe funding sources utilized whemaking a family EV
purchas. | also described thsurvey purposand shared sample questioi$he boardsupported
collaboration on the projetd drengthents sustainabilityand comprehensive planniegforts It
approvednclusion of thefiTown of Manlius EV Surveyonthe Town of Manliusvebsite. In

addition, it would support other means to share the survey link for which | am grateful.

and
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The EVSurveywasdeveloped in conjunction with Professor Saba Sidaliki with
support from Chris Cark from theCNY Regional Energy Center. Both ameperson electric
vehicleefficiency andnfrastructure. The survedelivered using the Survey Monkey od
platform, collecteddata from residentsving in the Town of Manliuonly. Non-residents were
screened out during initial questiohsnks to the survey are available on the Town of Manlius
website, Town of Manlius Facebook page, text blastsugh neighborhood Facebook groups
and town residents sharing the survey liiditional efforts to communicate the survey link
were made i n conj un"Andiversary on WetinesBay,rAprih22, DGAG76 s

responses were receiveutotal.

The following actionsvere completeds part of thisesearchusing the data sets noted

A Scope of EV ownership in the Town of Manliusing New York State vehicle
registration dataade available through the CNefiergy Challengé a program of the

CNY RegionalPlanning and Development Board

A Quantity, pricing, reliability, and locations of existing infrastructwithin the Town of
Manlius Town of Dewitt and on the New York State Thruway using data avaiiaioie
the Alternative Fuels Data Center, ChargeRd@uElectric, EVGo, PlugShare and NYS

Thruwaystation locatas.

A Incentives for municipalitiesereidentified through the U.S. Deparént of
Transportation, New York State Department of Environmental Conservationftserd

private foundation websites.

50



Town of Manlius EV Infrastructure Landscape

A FederalIRS Plug-in Electric Vehicle Credjtand New York StatéNYSERDA Drive
Clean Rebabdncentives for potential EV ownevgere identifiedvia stateand federal

websites.

A A summanlistingofc ur r ent | y withapedifieatiohse pridiny énd
availability was providedhrough the EV Car Explorer available from Drive Change

Drive Electric

Research Project Findings

Research QuestonHow many EVG6s are currently owned by

Manlius?

Current EV Ownership in the Town of Manlius

In order to stimate the scope of EV ownership in the Town of Manlusilized EV
Ownership Data byip codeprovided bythe CNY Regional Energy Rallenge This data is
generatedlirectly from the Department of Motor Vehicle Registratdatabasendwasupdated
in Marchof 202Q While the zip codes do not align perfectly with tben boundarymost of
thedataderivedreflects Town of Manlius resident datall the data reflects pluon electric
vehicles. PHEV reflects pluim hybrid electric vehicles. REV stands for extendegnge
electric vehicls distinguishing between the two types of piaghybrids Total numbers aréor

plug-in hybrid vehicles areombinedin the column (PHEV/EREV,) EV simply stands for
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electric vehiclealso known as a BEV or battery electric vehicldere are 218 plun electric

vehiclesregistered to owners in the zip codes natétiin the Town of Manlius.

Table. 2 EV Ownership by Zip Codein Town of Manlius

Location | Zip Code |PHEV/EREV |EV EV Total
Fayetteville | 13066 41 43 84
Manlius 13104 59 41 100

E. Syracuse | 13057 26 11 34
Kirkville 13082 6 1 7

Minoa 13116 3 0 3

Total for 123 95 218

Zip Codes

Table?2. ElectricVehicleOwnership in the Town of Manlias of March 2020

Research QuestionWhat is the current landscape of EV infrastructure within the Town of

Manliusanditsr esi dent 6 s commuting area?

Current Landscape

To identify quantity, pricing, reliability, and locations of existing infrastructure
conducted a web search of potential sources. Several websites protiaespot access to EV

charging station information. In addition, some have downloadable Apps available that can be
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used for traveling. | reviewed: ChargePoint, EVGoElectric, dw York State Energy
Research and Developmekuthority (NYSERDA), the NewYork State Thruway Authority and
the Alternative Fuels Dat&enterin order to gathedetailedinformationand crosgeference
each location Most providednstructions to locatéhe station, pricing information, working
condition and comments from users. Several of theseas#t@grovide an indicator as to
whether the station is currently in use or available for chargiigs helps teupportin-route

decisionmaking

Charging stationthat are accessible and availabfi¢hin the Town of Manlius are
extremelylimited. Ihave alsancludedthe Town of Dewit{Table 4)and the Village of
CazenovigTable 5)due totheir proximity tothe Town ofManlius. Yo u 6 | | twhitethere t h a
are five charging statiorshown in Table 3vithin the Town of Manlius, not all available for

public use, operating efficientlpy pricedreasonably.

Table 3.1 Existing Charging Stations within the Town of Manlius

Location Location Charger Price Hours of Comments
Detall Description Availability
215 Brooklea | Village Lot | Level 2 Free Always Open | Unit is powered
Dr. on Brooklea | 1 station, 2 off/unavailable (10
Dr. ports user comments)
Towne Center | 599 Towne | Level 2 .49 Always Open | Priced higher than
Fayetteville Dr. 3 single port | cents/KWH gas equivalent
Units located| stations
on Burdick
side of lot
Green Lakes | 7900Green | Level 1,2 $8 parking, | Unknown May be seasonal
State Park Lakes Road | ports at each| Free
& 8265 location Chaging
Green Lakes
Park Terrace
Fayetteville
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unit powered
and
unlocked.

Location Location Charger Price Hours of Comments
Detall Description Availability

Romano Ford| 5431 Level 2 Free Not readily Units not powered.
Burdick St. | stations available Gas cars parked
Fayetteville | outside blocking chargers

service area frequently noted

Mercedes 5433 N. Dealership | unknown unknown No comments

Benz of Burdick St. | with single regardingusage

Syracuse non-network

Table3. Electric vehicle charging infrastructuia the Town of Manlius

Table 4.7 Existing Charging Stations within the Town ofDewitt

Location Location Charger Price Hours of Comments
Detall Description Availability
Dewitt Town 5400 Level 2 .35 Always Open | n/a
Hall Butternut 2 stations, 2 | cents/KWH
Dr. Dewitt | ports plus
charging
fee
Covanta 5801 Rock | Level 2 Free Undetermined Comments about
Energy/National Cut Road 1 station, 2 lack of clarity as to
Grid Jamesville | ports whether public vs.
private
Saab Sensis 85 Collamer | Level 2, 10 | EV Connect | Always Open | n/a
Crossings | stations
East
Syracuse,
NY 13057
Chil i 6s |3691Erie Level 2,1 Free Always Open | Many favorable
Restaurant Boulevard, | station, 2 comments and
Dewitt plugs thank yous

Table4. Electric vehicle charging infrastructutia the Town of Dewitt
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Table 5.1 Existing Charging Stations within Cazenovia

Location Location Charger Price Hours of Comments
Detall Description Availability
Lakeland Park | 11 Forman | 2 outlets Free Dawn to Dusk | Non-networked
Street Daily
Empire Farm | 33 Rippleton| 3 outlets Free Always open Non-networked
Brewery Road Frequently
blocked.

Tableb. Electric vehicle charging infrastructuria the Villageand areaof Cazenovia

Research Questions:CommunityAssessmerntWh a t

EV6s ?

How

fami |l i

ar

ar

e

resi

ar e

have about EV adoption®hat concerns, if any, do EV owners have?

Community Assessmenturvey Data

A survey was administered using ti@ine Survey Monkey Tool to gather data from

Ma n |

dent s

i us

residents

Resi

el

town residents A complete set of questions can be found in the Appendix of this document.

Residents were requireddon s we r

t hey

t

he

guesti on,

iDo

to town residentsnly. Next, they were asked fwovide their zip codegroviding additional

information about the residence of respondeiith e

subsequent

you

dent

ectr

answer ed berédmeotéd out bf the surwey m brder to capture data specific

vV e

guesti on,

C

-
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electricpowered vehicle (EV) 0 | ed them to two different path

response.

EV owners received specific questions @fhapplied to ownershigxperienceandany
concerns they might haveNonEV owners answered questions to assess their familisitiy
EVoOpsovidest ati sti cal I n dndto gavuaydpoteatialintardésoiruléarnieg\more
or consideing an EVlease or purchasell respondents were asked for their work zip codes (as
applicable) and provided with an opportunity to receiwstainability information or participate

in sustainability efforts with theown.

Using the resident survey developed and delivered via the Survey Monkey online
platform, | gatheredatafrom 187 respondentOf the B7 response<5 were current EV
ownersrepresentind 1% of the218EV owners in the townNon EV owners representeabbo of

an estimated 32,000 residents.

OfthenoREVY owner s, 37% said they we3l%saids omewh ¢
they were, fAnot osiheféllavng pagdkstrates respénseg forrné@V 3

ownersfamiliarity with EVs.A combined 68% had limited familiarity with EVs.
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Figure 3. Survey Question and Responses for NelBV owners- Familiarity

Q3 How familiar are you with electric-powered vehicles (PEV)?

Extremely
familiar - f...
Very familiar

- for exampl...

Somewhat
familiar - f...

Mot so
familiar - f...

Mot at all
familier - f...

Other (pleas
specify

0%  10% 20% 30% 40% 50% 60% T0% 80% 90% 100%

Figure 3. Familiarity of nonEV owners with electripowered vehicles

Many norEV owners may not be aware thas @national averayethe fuel for a gas
powered car is more than double the cost as that of anB¥ .next survey question included
research datadm the University of Michigan Sustainable Worldwide Transportd@rogram
(2018 study. The datavas incorporatetb provide contextual information specific to RENV
0 wn e A gaspowefiedcarcosts2.3 timesas much as hatterypowered care per mile. How
interested are you in learning more about elegtowered vehicles? ( Ber man , 2018) .

Responses are illustrated in Figure 4.
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Figure 4. Survey Question and Responses for NelBV owners- Interest

Q4 A gas-powered car costs 2.3 times as much as a battery-powered car per mile. How
interested are you in learning more about electric-powered vehicles?

Extremely
interested

very et e-

Somewhat
interested

Mot s
interested

Mot at all
interested

0 10% 20% 30% 40% 50% 60% TO% 80% 90% 100%

Figure 4. Interest of norEV owners in electripowered vehicles

20% of the respondentsspondd, Aextremely interested. o 2 !
Avery i ntigcombmdtiendf rasponsdst{45%) at the highest interest levels
indicates that thens an opportunity to provide educational information about EV cost savings

and other benefits explored further in this study.

In the subsequent question REN owners vere provided with the following
i nf or méae reqouired fuefie€onomy thgasoline vehicles would need to exceed for driving
them to be | ess expensive than dri viBerganan el e
2018). The objective was to make n@V owners aware that despite higherfugmt costs,
batterypoweredvehicles are less expensive per mile, and over the lifetime of the vehitled s

helpful to also noteasautomobilecommerciado f t en st at e, fact ual mi | ea
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uponspecific car models, gas prices at the time, driving habiteanditions.EV ownership

inclusive of these variatiorstill offers significant savings11% of the respondents said they

were, fextremely I|likelyo to consider | easing

l' i kel yo to consinglamEV.4 2% s3 anigd otrh @gwrweéraes, fisome.

Responses are illustrated in Figure 5 below.

Figure 5. Survey Questionand Responses for NoiiEV ownersi Likelihood of Lease or

Purchase of an EV

Q5 A gas car would have to get 57.6 mpg to be comparable to the cost of operating a plug-
in battery-powered car. How likely would you be to consider leasing or buying a plug-in
battery-powered electric vehicle (PEV)?

Extremely
likely
Very Likely -

Somewhat likely

Mot so likely

Mot at all
likely

Other (pleas
specify

0%  10% 20% 30% 40% 50% 60% TO% B0% 90% 100%

Figure 5. Likelihood of norEV owners leasing or purchasing electpowered vehicles

Non EV owners were asked, AWhich options w
batterypower ed vehicle? (Please choose up dpo thre

four selectonsthat noREV ownersfound to be most encouraging are:

1 A subsidy to pay for a charger for my hond&% chose this)
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1 Tax deductions when | file my taxes®6 also chose this)
1 Charging stations easily accessible from the highway and the main(5@6shose
this)

1 Rebates cash back when | buy my c@3% alsochose this)

The highest responses relate to reducing tham costs of an EV. Not far behind,
nonEV owners werea@ncerned about the accessibility of charging stations as one of their top
concerns.Federal tax credits for EV purchases a#ll,000 tax credits available for EVSE

(charging equipment) available to consuneas be foundn Table 6

The next set of quasns refers to EV owner25 EV owners responded to the survey.
Theywerees ked AWoul d you r ecoAmegall seammdicBtdshat o a f r i
they ardesslikely to recommend an EVA 5-star ratingstarsmeans that they araostlikely to
recommend an EV to a friendh@EV ownersrated 4.9 out of 5 stars indicatitttpt they are

highly likely to recommendVs to a friend

In thesubsequentupstonEY owner s were asked, hHWwilat (i f
about o wn i Thgrreaponsddamdristratetheexistenceo f f anxietygpe t he EV
equivalent of running out of gasTown of Manlius survey respondentfio owned EVs

expressed views thatere consistenwith multiple studies.
EV ownersrankedtheirtop 3 concernss follows

1 Number ofavailablecharging station$66% chosethis)
1 Location of charging station$2% chosethis)

1 Range of electric vehicledg% closethis)
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AConsumer surveys cite a ginganfrastrutturegaghonpa r c e nt
their key concerneé (P e w.,, Towh 0f Man)ius respondents reinforced thentimenby
identifying the number and location of charging statiasgprimary concernsrThe following
specific comments were also noted. One respo

concern. Anot her respondent sai d, APubl ic ch

AThere 1 s very ¢go o drcldehicl@aaddptionisslogvdddoynas t hat |
shortage of <char gi n,d2019)sdidrThississuppoctad b§3% ofiionES/t anb er
ownersselecting a concern forCharging stations easily accessible from the highway and the

main road This theme wil be explored further in the study.

Finally, allrespondents were asked to enter their work zip codes (if applicGhteey
data with workplace zip code locations was limit&hme respondents indicated that they did
not work outside the home. Others skipped this quesiitve. pedominant zip codgsrovided
however,nclude: 13066, 1305713104, 13202, 1321@nd 13244 The first three are with
the Town of Manlius. Theecond two are in Syracus&reaer research is neededdefinitively

identify charging statiotocation needat theworkplaceto best meet resident needs

Research Question:What incentives are in place to encourage consumer adoption?

Consumer Incentives

New York State has implemented policy to support and encourage EV adoption as part of

its climate mitigation effortsThe Drive Clean Rebate for Phiig Electric Vehicles is a New

York State programandpart of GovernoAndrewC u o m@liinatelnitiative. It is designed to
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reduce overall vehicle emissions particularly in urban centers of the state. Consumers may

choose fom over 4CEV models and receive a $2,000 credit at the time of lease or purchase.

Table 6.7 Incentives for Consumers to Purchase Plu¢n Vehicles

Source Type General Information Amount Available
New York State | Drive Clean For Plugin Hybrid and Plugn EV | $2,000
Pointof-Sale
Rebate
IRS Plug in Electric | For plugin electric vehicles with at| $2,500 up to $7,500
Federal Tax Drive Vehicle least 4KwH recharged from an depending upon the
Credit Credit external source. Phased out whel battery capacity
manufacturer sells 200,000
gualified vehicles.
Federal Infrastructure AFuel ingo equi p|%$1,000 forconsumers
Alternative Fuel fuels including electric.
Tax Credit

Table6. Consumer Incentives

Research Question:Wh at i s t h esugpartih@ clinhateahangemitigation efforts?

The Case for EVOs

A typical gaspoweredvehicle emits about 4 @etric tons of carbon dioxide per year
according to the EPAThis calculation is based dnel economy of about 22fliles per gallon
and 11,500 miledrivenper yearEvery gallon of gasoline burned creates about 8,887 grams of
COz. It emitsMethane (CH) and nitrous oxide (pO) from the tailpipe and hydrofluorocarbon
from leaking air conditionersMethane and nitrous oxideve higker global warming potential
(GWP) than CO2EPA). These greenhouse gas emissions contribute to the concerns raised by

scientistsacross the globe
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The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body for
assessing the science related to climate change. It produces ongomgwéh climate change
rates, soci@conomic impacts, risks and global recommendations to mitigate climate change

Full reports can be found on their websitgs://www.ipcc.ch/ This sourceservesasa resource

for further readinginformation and data.

According to the New York State Department of Environmental Conservation
(NYSDEC), warmingtrendscontinuein New Y ork State These observationisiclude rising
temperatures, rising water levels along the coast of New York State, increased winter
precipitation reduced summer precipitation, a rising number of extreme precipitation events,
earlier bee migration and bird migration shifting northw@disual summary of indicators is
provided in Figures. According to the DEC nfesirableclimate change impacteequently
outweigh the possible benefits. Impacts are projected for public healtival resources,
agriculture, transportation, tourism, water supply and quality, public infrastructure, energy, and
many other secto)d ( 2 @rBall ghanges that have been occurring over ¢éisna result of
greenhouse gasbave anegativecumulative impact on our welleing. A visual look at

indicators of a warming world is shown on the following page in figure 6.


https://www.ipcc.ch/
https://www.dec.ny.gov/energy/94702.html
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Figure 6. Indicators of a Warming World Physical Observations oRising Temperatures

Figure 6. Warming World Indicator€ourtesy of Skeptical Science and the NYSDEC

The DEC and other organizationesearching these pattesstsesshat we do have the
ability to reducegreenhousgasemissiois through a combination of renewable energy and clean
energy programsThe Transportation Climate Initiative (TCI) is a collaboration of twelve states
in the Northeast and Midtlantic region, including Maine, New Hampshire, Vermont,
Massachusetts, Rho#lidand, Connecticut, New York, New Jersey, Pennsylvania, Maryland,
Delaware and Virginia. Together the states of the TCI region represent a population of 72 million

people with a GDP larger than any country other than the United States and China, @G2itti, 2
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The following quote captures the Transportation Climate Initiati’se Me mor andum o f

Understanding highlighting the significant contribution of transportation emissions.

AThe transportation sector i s culnatentl y r e
changing greenhouse gas emissions in the region, and soot and smog from cars and trucks
are major contributors to lung disease and other health problems-redenparticularly

in low income communities. Preliminary modeling estimates that by,2682roposed

program could yield monetized annual public health benefits of as much as $10 billion,
including over 1,000 fewer premature deaths, and over 1,300 fewer asthma symptoms

annually regiowi de, among ot her safety and health

Transpatation Climate Initiative Memorandum of Understanding. 2012

TCI states are collaboratirig address thiargest source of pollution in most of the TCI
states transportation According tomore recent datal Cl), transportation isesponsible for
44% of global warming emissions in the regid@ur cars are trucks are also a leading source

of particulate matter pollutiothat causes thousasmdf asthma attacks and preventable deaths

each yegb (Gatti, 2019) Uncheckedpur publichealth, natural resources, agriculture, tourism,
water supply and qualitgndpublic infrastructurevill continue to be impactebly transportation

emissions

Significant opportunity exists to mitigate climate chabgeeducirg transportation
emissionswith a transition away from carbdvased fuel sourcegilf national governments want
to hit the aggressive emissions reductions targets they have set, argtaimyepush will be
needed to accelerate adoptioa ( Bl oomber g NEF are@ededigverylevePo |l i cy

- nationally,regionally,statewide and locally.


https://www.ucsusa.org/resources/inequitable-exposure-air-pollution-vehicles
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Each levebf governmenhas an opportunity tbave an impactt the town and village
levels engaging the public with information amelarningforumscancontribute taknowledge
and action that calmring about lasting changaccording to UCS2017), efforts can be made at
the local level to streamline the permittipgpcess for home charging installation.orking with
utilities on electric rate pricing and clean energy also serves to support a climate receptive to
change.Other efforts include improving and supporting the process to install chargingunits

workplaces and apartment settingsoviding information and serving as a resource

Research QuestionWhat are the costs and benefits of battgggwered electric vehicles to

individuals and the community?

Costs andBenefits of EVs

EVs run orelectricity only Theysignificantly redue emissionsThey are propelled by one
or more electric motors powered by rechargeable battery packs. EVs have several advantages

overgaspoweredvehiclesaccording to FuelEconomy.Govl hey are:

1 Energy efficient
1 Environmentally friendly
1 High Performing i they drive quietly, ride smootHy and havegreater acceleration

1 Lessenergy dependehon fuel imports

According to FuelEonony.Gov, batterypowered electric vehicles ( BENV)S or

ficonvert ove77% of the electrical enerdyom the grid to power at the wheels. Conventional



https://www.fueleconomy.gov/feg/atv-ev.shtml
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gasoline vehicles only convert abd#% 30% of the energy stored in gasoline to power at the
wheelsd Thisdifference in energy utilization isggiificant. In addition,EVs use regenerative
braking to recapture and reugeetic energy thats normally lostwhenbraking They do not

use electricity wherdling. This combination of efficiencieallowselectric vehicles (EVs)o

save money and rede energy waste

Compared to gasolingowered cars, EVs coBfty to seventypercent less to operate per
mile (EnergyChdlenge CNY). Theyrequire lessnaintenancéherebyreducing operational

costs The U.S. Department of Energy websitétps://www.fueleconomy.goprovides sideby-

side comparisons of specific models of gas to electric veh&lssmmaryof the costs and

benefitsof EVs can be foundh Tabk 7.

Formanyindividuals the high upfront cost of EVds a significant concernWhile
rebates and tax credits can alleviate that burdesdime individuals in the lowest socio
economic groups will stild!l n OWe cortimuetalseeE V 6 s
advancements in battery technolagntributing toreducel costs Up-front costs are expected to
reach p@rity with gaspowered vehiclewithin this decade Additional savings can be found by

timing electric car charging to maximize gfieak rates.

The spread in popularity of E\&dsohas the potential to impact gas statiasghe
dependence on gdecreasesWhile some oil industry expts point to low EV adoption rates,
adoption is expected to increase as the price of EVcoatinues talrop. Creativity in re
deploying gas stations f&V fleets andtherpurposes should be considered as this transition

occurs.

affo


https://www.fueleconomy.gov/feg/atv.shtml
https://www.fueleconomy.gov/
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Table 7. Electric Vehicles Benefits and Costs for Owners and Society

Benefits

Costs/Issues

Increased safetly multiple braking
options.

Clean energy capacity is increasing.

Internal Reduced cost per mitmmpared to gas | Higher upfront costsat the present time
(User powered cars
Impacts)
Reduced cost over the life of the vehicl
Greater conveniendeless maintenance
trips.
External Reduced energy consumption and Social equity concerns. Lack of availability
Impacts pollutior/ No driving emissions. to lower income individuals.
(Impact on
Others) Reduced noise pollutioniigter. Increased infrastructure costs.

Potential impacts on area gas stations.

Table7. ElectricVehicleOwnershipBenefits andCosts

According to reports from the U.S. Energy Administration (2020), demand for natural
gas will increase then level off by 2050. Demand for coalaamilitinue to decrease. Slow growth
in domestic consumptions of crude oil and petroleum will lead to more exports of the supply.

Demand for renewable energy will continue to grothhe main sources of renewables are wind

and solarcontributing to growing idustries The dynamics of thesmntinuedshifts are worth

exploring in additional research outside the scope of this study.
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Vehicle Life Cycles

All vehicleshave three distinct life stagesgardless of how they are powerebhey are
manufacturing, operation, amedof life. Both electric and gagowered cars produce carbon
dioxide during all three stage&missionsvatry for electric and gapoweredvehiclesat each

stage | 6deskribe the differences below.

Electric vehicles produce more emissions during manufacturing due to the energy needed
to make the batteryfiElectricvehicle batteries afdargerthan those used in gp®wered cas
While vehicles that run on gas tenduse leaeacid batteries, electric vehicles use lithion
batteries, like those found in cellphones and laptoipisium-ion batteries require a lot of energy
to produce. So, too, does the extraction and refinement of metals like lithium, nickel, and
cobdt, dNealer, R., Reichmuch, D., Anair 2015). An additional concern relates to labor
from mining minerals according to Broom, (2019). Efforts are being made to use recycled

cobalt and limit sources from North America only, (UCS, 2019).

AStudies have shown that in tbé&, Europeg and inChing producing an electric vehicle
creates more greenhougas emissions than producing an equivalentpgagered vehicle 0
(Mastouk, 2019)This research has been cited as a reasahandon EV production and
maintain the status quorhis has been perpetuatgatticularly by the oiand gasndustry. This,
however, misses a critical featuBBespite producing more emissions during the production
stage, electric vehicles still pollutar less than gagowered cars over the course of their

lifespan.


https://www.ucsusa.org/resources/cleaner-cars-cradle-grave
https://theicct.org/sites/default/files/publications/EV-life-cycle-GHG_ICCT-Briefing_09022018_vF.pdf
https://www.sciencedirect.com/science/article/pii/S1876610217309049
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While current EV battery production contributegyteateremissionsfithe extra
emissions associated with electric vehicle production are rapidly negated by reduced emissions
from driving,0 Ndarer R., Reichmuch, D., Anair D2015).Once in operation, battery
powered vehiclefar out-perform gaspowered vehicles. Thegre vastly more efficient and
emit less carbonEVs realize significant emissions savings when drigempared to gas

powered vehiclemore than making up for production emissions

Another important factor to look at is the source of electricity providing pdarer
EV charging.While EVs emit no tailpipe pollutants, power plants producing the electricaty m
contribute to emission¥Vhile this is trueit is still the case thaidriving the average EV is
responsible for fewer global warming emissions than the average new gasoémergarheren
the US. In some parts of the country, driving the average new gasoline car will produce 4 to 7

times the emissions of the average,&Reichmuth (2020)

On a national scalédriving the average EV produces global warming pollution equal to
a gasoline vehicle that gets 88 miles per gal
than the most efficient gasoline car (58 mpg) and far cleaner than the average new gasoline ca

(31 mpg) or truck (21 mpg) sold in the US, 0 (

Our region is cited specificallgs an example n = R e i c2620stutylHé saysyiithe
average EV driven iblpstate New York has emissions equal to a (hypothetical) 231 mpg
gasoline cab (2020) This is attributed tolectricity generated from clean energy sources such
as nuclear, hydro, solar, and wipdwered plantthat do not contribute to greenhouse gases
(FuelEconomy.gov)Clean energy in our region allows us to realize eyreater savings on

emissions when switching to EV transportation.
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Popppoints out thatthefifalling costs of wind and solar energy improved the
competitiveness of these sources of electricity, leading to a rising share of energy coming from
renewable® (EPA 2018) Demand from competitive pcing will continue tosparkinterest in

renewable energy sourcelsimately achievingeven lower costs

In summaryemissions from EVare lower than gagowered carfor severareasons.
EV battey research hagained momentum contributing to increasingeagecapacity Battery
productionmethods andhaterialscontinues t@volvedecreasing emission8Vs outperform
gaspowered cars in their efficient use of enevgyen driving and over the lifiene of the
vehicle. And finally, the electric grid is getting cleaneeducing emissionof bothcharging and

manufactuing (Nealer, R., Reichnmtt, D., Anair D.,2015)

Battery Recycling

Oneissueraisedasaconcernat the February 2020 Town Board Meetiaghe potential
for excesdattery wastavith the expansion of EMse It is important to ensure that the overall
net effect on the environment is a positive oh&und that research on EV batteries is weaigh
some raising alarms and other pointinglemonstrated research and practical solutibimsave
identified twopredominantpproaches to handling used electric vehicle battefirsy are re
use( al so ref erurgd sted a9 anil regelng(or essehtinhfiaterials
recovery) Practically speaking both can béidteiol i zec

ends, recyclindpattery materialsanfurtherextendusability and reduce costs.

fiBatteries for EVs are designed for extended life, asi@/by DOE's National
Renewable Energy Laboratory suggest these batteries may last 12 to 15 years in moderate

climates and 8 to 12 years severe climates d~ue(Economy.goy According to this study,


http://www.nrel.gov/docs/fy12osti/53470.pdf
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years 13 to 17 offer second battery life optioriy 2025,fabout threequarters of spent EV
batteries will be reused and then recycled to harvest raw mateki@kn said(Stringer and M,
2018). Thismeans automakers and battery producers can profit from theceampenent

several times

In the 2019study (Harper, G., Sommerville, R., Kendrick,gEal.) highlight preferences
for recycling approacheshéy state Al n managemeat hierachy,-tse is considered
preferable to recycling, in order to extract maximum economic value and minimize
environmental impacts. Many companies in various parts of the world are already piloting the
second use of electrieehicle LIBs [lithium ion batteriesior a range of energy storage
applicatons® ( Har per , G. , S o mmatal,2019) | e, R. , Kendri ck
Creative approachescatsobe f ound i n the EV industry | it
maker of the Prius hybriayill install retired batteries outsideEleven stores in Japan next year.
The hybrid batteries will store power from solar panels, and then use the juice whed teeed
help run the drink coolers, fried chicken warmers and sausage grills inside the stores. A typical
EV battery retains about 50 percent to 70 percent of its power capacity upon removiadnsaid
Zhao, managing direct or ygadupo(stingdr,®.lMasla2D18)s f or B
Thisexample illustratea practicalopportuniy for additional use.
From the literature,@mpanies are paying attention to the needstde,commercialized
processes for recyclingy extracting materials frofaV batteries Some lifecycle analyts have
said fimore efficient processes are urgently needed to improve both the environmental and
economic viability of recycling, which at present is heavily dependent on auiraénio
(Harper, G., Sommerville, R., Kendrick, &.al.,2019) They say that careflilandlingand

physical separation of battematerialswill, isur el 'y hol d the key to the


https://newsroom.toyota.co.jp/en/corporate/22833613.html?padid=ag478_from_kv
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future automotive industry (Harper, G., Sommerville, R., Kendrick, &.al.,2019) They cite

EV batteries as a future resource for minerals not available in some couhe#a,as a

standard practiceecoves materials from batteries for4se in other vehicle batteries.
Here,16 videntified alithium ion battery recycling flowpracticedoy companien five

countriesFinland, France, Belgium, Germany ahe U.S.llustratedin Figure 7.

Figure 7. Five Approaches for Lithium lon Battery Recycling

—> Akkuser (Finland) —> Duesenfeld (Germany)
—> Recupyl (France) =~ Retriev (USA)

—> Umicore (Belgium)
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Figure 7. Lithium lon Battery Recycling Finland, France, Belgium, Germanythed.S.
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Thevaried practices shodistinct approaches to opening, physical separation and
material recovery Significant research onéise methods are availaltethe literature for
further exploratoni Uncer t ai nty on the fate of used el ec
challenge to future vehicle electrification efforts... Batteries can be resg@temically with
technologies available today. Future systems could further reduce pollution, climate emissions,
and finite resource depletion associated with
While challenges have been raised, mubtdrgion is being given to addressing these challenges
in constructive waypaving the wayor continuedeV adoption and significameductions in

emissions

Research Question: What are the anticipatedemanddor EV infrastructure?

Projecting Electric Vehicle Charging Infrastructure Demand

Battery prices keep falling.
As a result, we expect price parity between EVs and internal combustion vehicldg4dECE
powered) by the mid2020s in most segments, though there is wide varifgiioally] between
geographies and vehicle segments.

Electric Vehicle Outlook 2019, BloombergNEF

fiWhen considering the typicdiffusion of technologyelectric vehicles are still very

much in the early adopter stagaccording to Holland, LiebmaandTeixeira, (2019).Figure8

illustrates the stagof adoption fotechnological innovationsnnovatory2.5% of the


https://en.wikipedia.org/wiki/Diffusion_of_innovations
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population)are generally riskkakers and prefdhe newest technology. Early adoptglr3.5%)
begin to see the benefits that innovators are enj@amalgare willing to try out new technology
once theyo6ve s e elTheearly majorityi319% of thd popolationgdits untisa.

technology is more mainstream beforeytheake a purchasd.ate majority and laggards follow

Figure 8. Diffusion of Innovation i Adopter Categories

34%
Late

Majority

2.5%
Innovators 13.5%
Early

Adopters

15%
Laggards

Figure 8. Technology Adopter Categories

Since upfront costs have been a barrier for many, the EV will become more appealing
when it reaches parity with gg®wered vehiclesAccordingto Plumer, ktween2025 and 2030,
Aplug-in vehicles will become cost competitive with traditional petrolquowered cars, even
without subsidies and even before taking fuel savings into account. Once that happens, mass
adoption should quickly follow 2017). Purchases oflectric vehicles gawv 81% from 2017 to
2018with the increase of available moddigarly 1.2 millionEVson U.S. roads today
contribute toenergyefficiency. Ownersalso have one big worry in common: where to plug in.

(Pew, 2020).

According to BloomberdNEF, individuals are more likely to adopt EV technology when
there ischargng ability at home.Workplace, public charging and highway fakarging are
other needethfrastructure components.i c hol as, Hal | aetasystemdfs ey

charging outlet ématched to complex driver charging behavior. Whileviagt majorityof

r ef
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electric vehicle charging is and will continue to be at home, public and workplace charging
options allow drivers to take advantage of the times and places whdri elekicles are

parked (019)

An estimated 78% of homes within the Town of Manlius are owceupied according
to the U.S. Census Bureau 2018 statistics. This indicator suggests that many of our Town of
Manlius residents will have the option to install EV home charging. This hetpegs one
barrier to having a consistent and reliable source for pogain, incentives to assist with this
stepare found in Table 6To complement home charging ahdild a comprehensiveharging

ecosystenfor residents and travelengariedchargirg options are needed.

To look at expected demand | reviewsedational study conducted 2019by the
International Council on Clean Transportat{¢@@CT). The authors utilizeeéxpected electric
vehicle growth rateandapplied charging assumptions based on observed behasioss
metropolitan areasThey themquantifed the amount of charging infrastructure required to serve
the growing U.S. electric vehicle marké&the studyhas beemlescribed ad) anetropolitan area
level model to estimate the needed growth in the charging infrastruobure( Ni c hol a s,

Lutsey, 2019).

Using thelCCT model,infrastructure demandasprojectedfor all 100 marketseviewed
for 2025 Areas werassessed to determihew their infrastructure measured against projected
need. According tothe study, most ofthe U.Stop 100 metropolitan areasebehind in meeting

projectednfrastructure need®r 2025 (Nicholas, Hall and Lutsey, 2019Across the top 100

Ha l

metropolitan areas, the necessary average annual growth rate for all charge points would have to

be 20% to meet 2025 targefiExamining the various charging types separately, the annual

growth rate would have to be 15% for DC fast ciayg16% for public Level 2, and 28% for
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workplaceo (Nicholas, Hall and Lutsey, 2019). This represerdignificantnationalinvestment

in infrastructure.

Infrastructure foSyracuseZentral New Yorkshows a sizeablegapbetweerestimated
need compared to what is availalieur area According to Nicholas, Hall and Lutsey, (2019)

our region currently hadl to 30% of charging stations in place to meet the need in P@25

mere five years off Thiscan be seeim the peackcoloredareaon the mapn Figure9.

Achievement of this goatill require comprehensivplanning and executicil® meetthis need.

Figure 9. Five Year Charging Infrastructure Percentage of Need for 2025

Rortl \ 7 . . P
(7 5f Buffalo p ’ ~ Boston
Minneapolis A 1 (159 ey
_Milwaukee f ,\ Providence
/ _NiDetroit Hartford
B w C| <5 New York
_ 2 T:'n 3 Philadelphia
Sacramento ) - Chicago MSOUI9n e/ Baltimore
) P o— Salt Lake City B i - Columbus ] Washington
R . Indianapolis o AL,
San Franc:scc}!‘ » % | Cincinnati e— Richmond
- ‘. et g ; i
San Jose — 7 g Kansﬁ City Sgg'yus ouistie ‘_v\\:(\lrglma Beach
Y, Raleigh”
Nashville ‘ ®— Charlctte
o B ‘ :
Oklafioma Ci Memphis
Los Angeles = 17 ‘+ 3 Atlanta Y
e Birmingham ;
Dallas >
‘ \ / o— Jacksonville
e a o~ i Houstoﬁ 20 New Orleans  Onandoosy
To . “\ San Antonio - Tampa A IS
" < . P
Hawaii N 7 ) Miéfni
Vg J \.,.{,
&' '
Charging infrastructure in 2017 as a percentage of that needed by 2025
B 1%-10% Il 11%-20% 21%-30% 31%-40% 41%-50% 51%-60% 61%-70% 71%-80% I 81%-90% [ ©1%-100%
Figure9. Charging I nfrastructure Nationwide as

International Council on Clean Transportati®aniCCT - 2019


https://theicct.org/sites/default/files/US%20chargingGap%20Figure%2010%20social.png

Town of Manlius EV Infrastructure Landscape

Fora region that relieseavilyontourism for revenue, available charging infrastructure
for visitors is imperativdéor continued economic growthAccording tathe NYS Regional
Council20192020Central New YorkProgress Report,3.6 million tourists visited Central New
York in 2017. Thetourism industry remains one of the largest employers in the region with
40,000 individuals employedEfforts by the CNY Regional Development Council continue to
place emphasis ahis economic engine fduture growth. Tourism remains a strategic focus and
oneof our areastrongest industry growth strategies according to the reportell-networked
infrastructuras appealing to EV owners seekiagea amenities and natural resouioetiding

those in an@roundthe Town of Manlius

Research Question:What is the current landscape of EV infrastructure in the Town of

Manlius and surrounding area?

Existing Electric Vehicle Charging Infrastructure

In New York State there are currently 46,748 electric vehicles on theacoadding to
NYS Registrations (NYSERDA)At the center of New York State, Central New Yorlars
important travel area for traffic north to Canads well asouth to Pennsylvania and NYC.
Travelers navigatingast and West pass through CR&tweerNYC andBuffalo. | researched
theavailability of DC fastcharging stations alorthe Syracuse region of tHe81 corridor and

along theNew York State Thruway.
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The Alternative Fuels Data Cen{&FDC) from the U.S. Department of Energy has
recommendednallowance of 50 miles betwe®C fastchargingstations.T h eCorifidor
MeasurementTool avai |l abl e o0 nprovides®C fastddatgendentificationta
assist travelerslf one looks for a NYS charging station along tk&llcorridor south of
Syracuse using the, 6Cypoui doul Me &5 sduthemfe o hail gb
Syracusatthe Southern Tier Welcome Centgrorthboundang. North of Syracuse you would
find afastchargingstation in Alexandria Bay, one mile from the highwdayhe distance
between these two stations along the primary pewotith corridor in New York State 1§7
miles triple the federal ommendation DC fastcharging options are insufficient on the

primary northsouth axis located in Central New York.

The NYS Thruway is the primamgorridor for travelers east and west within New York
State.If one looks for a NYS Thruway charging statiasingtheid Cor r i dor Me,asur e me
for highway access to the eadtSyracuse/ou would find efastcharging station at the
Dennyds/ Red Roof I nn in Her ki fstchargingstatonto s . 2 m
the immediatavest of Syracuse off the Thruway located in Waterloo,i®¥.1 miles from the
highwayat the Waterloo Premium OutlefEhe distance between these two statiodO& miles
These two stations located in the center of NY Swawee than doubléne federal
recommendationf 50 miles between accessilidestcharging stationsThis is a significant

deficit.

Matthew JDriscoll, Executive Director of the Thruway Authority sgal@ihe New York
State Thruway's 57file system is essential to the vitality of our state's economy by providing
safe and reliable travel through the Northeast, and with these additional chaagorgsstve

hope to soon be one of the greenest superhighways in the nation. We are proud to support
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Governor Cuomo's mission of getting more electric vehicles on the road through the Charge NY

initiative."

WhileNew Yor k St atdaehieea dgeensugshiglavayesystemthe current
reality does not matciTable8 provides dist of the available charging stations along the New

York State Thruway easily accessible &/elcome Centers and Service Are@harging station

information available orhie Thruway website includgation iruseavailability and lists a

maximum charge of $&\ll are located in the AlbarMYC corridorwith the exception of the

Mohawk Valley Welcome CenteiThis is an important, but limited corriddfor New York

State to truly realize its green highway goals and foster EV adoption, it MUST expand available

fastchargingstations along its main thoroughfatmultiple pointd/Nest of Albanyin

accordance wht federal recommendatians

Table 8.1 Existing Charging Stationson the New York State Thruway

Location

Location Detail

Charger Description

Plattekill Service Area

[-87 NB between Exit 17
(Newburgh 184) & Exit 18 (New
Paltz)

Chademo and SAEombined Fast
Charger 1 station

Malden Service Area

I-87 NB between Exit 20
(Saugerties) & Exit 21 (Catskill)

Chademo and SAE Combined Fast
Charger 1 station

Capital Region Welcome
Center

I-87 NB between Exit 21B
(Coxsackie/Rte 9W) & Exit 21A
(Berkshire Section/Mass Pike)

Chademo and SAE Combined Fast
Charger- 2 stations

Ulster Service Area

[-87 SB between Exit 20
(Saugerties) & Exit 19 (Kingston

Chademo and SAE Combined Fast
Charger-1 station

Modena Service Area

[-87 SB between Exit8l (New
Paltz) & Exit 17 (Newburgh-84)

Chademo and SAE Combined Fast
Charger 1 station
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Location Location Detail Charger Description
Mohawk Valley [-90 WB between exits 28 Chademo Fast Charged stations
Welcome Center (Fultonville) and 29

(Canajoharie)
Western New York accessible from-190 Exit 19 Chademo and SAE Combined Fast
Welcome Center (Whitehaven Road) via Alvin Charger 3 stations

Road

Table8. Electric vehicle charginglong the NYS Thruway

Research Question:Is funding currently available for municipalities?

Municipal Funding

Research fofederal statelevel, local and privatly-owned resources to support municipalities

yieldedan array of optionsTable9 provides a snapshot @fnding sourcethat includegrants,

rebates, technical assistance and financing ve provi ded this informat.i

by category as a guide for Town of Manlius officials.

Table 9.7 Incentives for Municipalities to Expand Infrastructure

Source Type Specifications Amount Available

NYSERDA Rebatdor Level | For Level 2 stations installed public, | $4,000per port

Charge ReadiNY | 2 stations workplace, and mukunit dwelling (temporarily not
parking lots. receiving applications)

National Grid EV | Level 2 and DC | Offer up to 100% of electrical and TBD
Charging Station | Fast Chargers | charging equipment costs
Program

Zero Emissions | ZEV purchase of NYS DEC Municipal ZEV funding
Vehicles (ZEV) leaserebate providescities, towns, villages and $5,000 per vehicle
Due 724/2020 | counties funding for ZEV purchases
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Source Type Specifications Amount Available
ElectricVehicle
Supply Equipmeni Infrastructure NYS DEC Municipal ZEV funding
(EVSE) Grant due provides citiestowns, villages and $250,000per facility
5/29/2020 counties funding for infrastructure
installation
Building Blocks | Technical Strengthens local capacity to
for Sustainable | Assistance implement sustainable solutions Technical assistance onl
Communities typically viaworkshops, public
engagement, consulting for leadersh|
and recommendations.
Clean Energy Grants Grants to fund clean energy projects| $250,000
Communities Due 9/20/2020 |onced4of 1Gi Hi gh | mpac
NYSERDA are completed
NY Green Bank | Energy Project | Electric Vehicle Infrastructure is liste( TBD
Financing as a eligible technology
BUILD (formerly | DOT national Merit-basedorogram to fund TBD
TIGER grants) infrastructure transportation infrastructure projects.
investments
NYS Pollution Grant Funding available for collaborative $10,000- $20,000
Prevention projects for municipalities, neprofits,
Institute community organizations
Rockefeller Grants Emphasizes climate change public | TBD
Family Fundi education efforts with national impaci
Environmental Consides local approaches that can
Projects serve as national models.

Table9. Municipal Incentives for Infrastructure

Research Question:What activities can the town undertake to promote and prepare for the

growth of EV ownership?
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RecommendationBased orProjectFindings

Based upon the r esear cdevelopedecbmmendatibnsiindourt hi s
categories. Theategorieare engagement, educatiamfrastructure and policyThe four areas

work in tandemwith each otherl 6 1 |  dpticnsamdicdn®derationf®r each area.

Engagement

To support EV adoption and infrastructure developnaut)ic engagemerin the
processs importantFrom the survey datd6 people provided their names and contact
informationin response tthequestionfi Ar e 'y o u irenetviagmereinfoanation an
engaging irsustainability effortsn the Town of Manliu8 oThisrepresents 26 of the survey
respondentsThis offers an opportunitio involve residents in town governmer@ontinued
communication with this group is importanteéngage andustain interest. This could include
communitydiscussios, eventsand planningefforts Theseactivitiescan take place in
conjunction with the recently forme®lstainability Committee teby Town Councilors Kesel
and Denton.This committee hadesignatedeveral sulgroupsto address different aspects of
sustainability. It includes an EV sujsoup, as well as walking/biking trails, solar initiatives and

other projects.

The newl y penpodiund ufc epributdiboard meetingsave fostered

dialogue with the Town 8ard. Llive-streammeetingshave been successfulincreasing

st

u
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meeting attendandeeightening public awareness of decisio@®mbined, hese actionkelp to
give a voiceo residentsand provide a forum for positive actioiVs represent a change what
manyresidents are accustomedsieing, driving and perceiving as typic&ls part of any
significantchange processommunication and collaboration is importafMhen one considers
change management principlgseater involvement increast likelihood ofmaking real,

sustainablehange

Many experts live in our area with knowledge and interest in seeing their community
grow and prosper. Thisapacity hagsot been tapped to its felftpotentialand could be
enhancedy tapping into the skills availableith higher levels ofnvolvement in town projects
For example, granawriting professionals may be willing to donate time to assist with
infrastructuregrants preparationOthers may be willing to organize and promote eveuth as
an E\Adrive event And athers have the capacity to design and distribute educational
informationvia social media and other avenu&sforts to organize and utilize thalents of
community membersanbring greater capacity and results for the towhis can beachieved

usingvolunteer management principlesich | can describe in more detailanother forum.

The Syracuse Metropolitan Transportation Cou(@MTC) points out thatfiengaging
the public early and often in the planning process is critical to the success of any transportation
plan or program, and it is required by numerous State and FederalSawais legislation
underscores the need for public involvement, calling on MPOs such as the SMTC to provide
citizens, affected public agencies, representatives of transportation agencies, private providers of
transportation, environmental organizations,arimations and other interested parties with a
reasonable opportunity to participate and comment on transportation plans and programs.

Metropolitan transportation planning public participation requirements are contained in CFR
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450.3160 ( S M019)., In addition to meeting legal requirements, a collaborative approach
leadstmopportunities for c¢conneastvallaprogregstowadde i n one

mitigating and reversing the effects of climate change.

Education

Educational efforts serve as a catalgstchange One theme that clearly stood out in the
research, is the lack of general information about.EMany noREV owners are not familiar
with how they work how costeffective they ar@r how they might banimportantcomponent
of an overall solution to alleviate the impaoflimate changeOthers have valid concerns
about lack of infrastructur@ddressed in the next secfiofiReaching those broader audiences
can be difficult due to a variety of reahd perceived barriers. Cost, range anxiety, lack of
charging infrastructure, unfamiliarity with the technoldgthese factors remain significantly
more problematic in areas with comparatively lower exposure to, and availability of, electric
vehicles(Holland, Liebman, Ti#eira, 2019) Si nce EVO6s are not currentl

simply unfamiliar. Public education is the remedyr lack ofinformationand familiarity

Dealer educatigrhowever, i;meededis well axonsumer informatiarMuloughney
points out thain order to equip dealers i E d u c a.tOnebofhtheibiggedt impediments to
putting more electric vehicles on the roads is the need for better education, both for the consumer
and for the people task&dth selling the EVs. That's because electric vehicles are much
different from their combustion counterparts, and potential customers have lots of queétions

said Muloughney(2020. PlugStar EV Sales Training Prograeveloped through a
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partnership with James Madison Universig/one potential resourcd his online program
provides dealerships with an overview of EVs, features, charging basics, utility rates and best
practicesUtilizing this or other options helpsles staff knowledgeably address questions from

the public.

The Town of Dewitand other municipalitiesave offered opportunities collaboration
with EV groupsfor residentstov i ew, ask quest i orestdriveeverds maye s t
be combied with other educational initiative§or example,nformational displays aboatean
energy including théenefits of using solar or wind energguld also be availahleAnother
examplerelevant to this study EPA vehiclelabeling. Labels are different for gasoline
powered vehicles, electrgowered cars and pltig hybrids.This can be included in an
educational program.Samplelabelsavailable through the EPgan be éund in the Appendixf
this document Community érumsprovide the opportunity for conversatiggV education
interadion with the Town Board, committeecruitmentconnection amontpwn residents

while advancingong-term sustainability efforts

Infrastructure

Findingsfrom the studies citedin this researctpaper demonstratee need for a robust
charginginfrastructureo r i e ¢ 0 $his scosgstam & needed for current and future EV
ownersand is necessary to addrésghii r a n g e and practedl gharging needshe

Nicholas, Hall and.utsey study (2019) shathatour regioncapacity ® meet 2025

infrastructure demandsa mere 2430%of capacity i Pur c hases of el ectri

c
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growing at an astronomical rade an 81% increase from 2017 to 2018 ( PAsv)a t own,

important to be prepared for an influx of EVs in our area in the next few years.

The Hall and Lutsey studies from 2017 and 2bit@ude thefollowing important

infrastructure themeasimportant considerations whéwocal plans are developed

1 Public charging infrastructure is a key to growing the electric vehicle market

1 There is no universal benchmark for the number of electric vehicles per public
charge point. It varies market to market but must be at a level that provides
reassurance.

1 Multifaceted and collaborative approaches have been most successful in promoting
early charging infrastructure buildout. (Hall and Lutsey, 2017)

1 Much more charging infrastructure is needed to sustain the transition to electric
vehicles.

1 Planned infrastructure deployment activities are promising, but uneven.

1 Increased charger utilization brings infrastructure investment opportunities.

(Nicholas, Hall and Lutsey, 2019)

Thecharging ecosystem should include available charging at all three tevetset varied
needsInfrastructure provides charging capacity for individuals who do not have a charging
station at home, and it allows peoplestgpplementheir home charging effts. Comprehensive
infrastructure creates a welcoming environment for EV driwérs live here and travel to our
area. ltés also an i mportant component 1in s
drivers are fearful, they may wait to purchaseEV until greater buildout has occurretb

address climate changey aggressive response with a comprehensive planning process is needed
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to meet emissions targets. These efforts mig

and comprehenge planning efforts.

Recommendations for Charging Station Locations

Inthisecti on | 6ve addressed the question or w
in order to build out infrastructur@he list of recommendations for charging infrastructure
considers severalementdrom the researchit considers the need for buildjra charging,
A e ¢ 0 s yhattcaulchincgporate multiple charging leveldt providesoptions in addition to
home chargingvhicharei mpor t ant i n all eviating, Arange an
at public facilities such as medical faciliti@®rariesand hightraffic shopping areas. It offers
suggestions for workplacesunicipal buildingsand highways Therecommendationthat
follow could be reviewed and discussed by the Sustainability Committe@ wl#n to prioritize
andmakerecommendationt® the Town Board Recommendationgrovidedare for the Town
of Manlius(table 10)with additional recommendations in the a@atTown of Dewitt(table
11). Bothtowns have an interest Bupporting sustainabilitynaking their communities a
welcoming place for visitorsand a vibrantthriving place to live A robust infrastructure

supportghese goalsLocationswithin the townare listedwith detail and descriptian

Table 107 Recommendations for Charging Stations within the Town of Manlius

Location Location Detail Description

Northeast Medical 4101 Medical Center Drive, Medicalfacility and workplace
Center Fayetteville

Fayetteville Public 300 Orchard Street, Fayetteville | Library

Library

Manlius Public Library| 1 Arkie Albanese Way, Manlius | Library




Town of Manlius EV Infrastructure Landscape

Location

Location Detail

Description

Minoa Public Library

242 N. Main Street, Minoa

Library

Carriage House and
Suburban Park
Apartments

Routes 173 & 92,
Manlius

Apartment Complexes

Craftsman Inn and
Suites, Craftsman
Wood Grille

7300 E. Genesee St.
Fayetteville

Lodging and Restaurant

Minoa Municipal
Building

240 N. Main Street
Minoa

Municipal Building

Lewis Park

Village of Minoa

Public Park

Table10. Electric vehicle chargingecommendations within the Town of Manlius

Table 117 Recommendations for Charging Stations within the Town of Dewitt

Location

Location Detail

Description

Wegmans

6789 E.Genesee Street,
Fayetteville

Shopping Center (also easily
accessible from Route 481)

Marshalls Plaza

3401 Erie Boulevard E.,
Dewitt

Shopping Center

Ride

Dewitt Public Library | 5110 Jamesville Road, Jamesvill Library

Excellus BCBS 333 ButternuDrive, Syracuse Workplace

Bristol Myers Squibb | 6000 Thompson Road Workplace
East Syracuse

Widewaters Group Widewaters Parkway Workplace

Route 481 Park and | Off Thruway Exit 34A Parking Area

East Syracuse

Empower Federal 900 Kinne St. Bank with nearby shopping
Credit Union EastSyracuse
Home Depot 5814 Bridge Street Public shopping

Tablell. Electric vehicle chargingecommendations within the Town of Dewitt
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Workplace recommendations noted are for the Towns of Manlius and Dmwytt
Additional recommendations faharging infrastructure withithe City of Syracuse would
requireadditionaldata conversations with City Officialandfurtherresearcho best meet

charging needs

Public Policy

Public plicy has thecapacity to support EV adoption or discouragePivpp, (2019)
cites the importance of policy that supports green infrastrudtareexampleresearcltand
developmensubsidies that support green technology promote innovation and new technology
commerci#ization. Town officialscanencouragepromoteand support local green business
ventures and work tcommunicate the benefits to the local communkigarby sustainable
municipal buildings include the Village of Skaneateles (net zero) anditage of Minoa. The
Syracuse University Center of Excellence combgregn building technology, solar energy and

EV chargingcapacity.

Policy makers at all levels of governmean revisit or adopt newpolicies and programs
for increasing energy effiency and the deployment of renewable ene@ptions include
renewable electricity standards, enegjficiency resource standards, cariwiting

mechanisms, tax incentives and other financial incentives

At the local levethere are options teeview forms, procedures and accessibility of
information for residents. The Sustainability Committeald gather information about sources
for charging equipmerand local electriciant install charging equipment. dduments and

materialscan be straalinedalong withthe permitting process for home charging installation.
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Other effortscouldinclude improving and supporting the process to install charging units at
workplaces and apartment settings, providing information and serving as a resouréaagWork
with utilities on electric rate pricing and clean energy also serves to provide a climate conducive

to change.

Engaging the public with information and forums to lear® valuableontribubrsto
bringing about chang&lA major source of uncertaiis the extent of climate change over the
next several decades, which depends largely on future policy choices and economic
developmen@ both of which affect the level of total carbon emissions. As noted earlier, this
uncertainty justifies more aggressietion to limit emissions and thereby help insure against the

worst potential outcomesd6 ( Hami | t on Project on Climate Cha
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ProjectimplementatiorPlan

The followingguidanceserves as astarting pointand as a catalyst for further brainstorming

Recommendations can be discusaetwng the sustainability groups, town boandpublic

forums. Recommendationmcludedeveloping d@rackingmethodfor all plans and activitie®

effectivelyfacilitate progress irthe four key areas: engagement, education, infrastructure and

public policy.

Table 12.7 Implementation Plan Recommendations

Category Suggested Action Suggested
Individual(s)
Responsible
Identify subgroup to workon public Sustainability Committeg
Engagement engagement
Develop and prepare communication to | Sustainability Committee
to interested survey responders
Post information about Sustainability Staff/Town Clerk
Meetings
Develop a list of areactivities to engage | Staffand Committee
the public with information
Education Identify subgroup to work on educational Sustainability Committee
efforts
Develop an educational implementation | Subgroup
plan
Prioritize educational topics such@sst | Subgroup
savings, vehicle labels, charging
information,etc.
Identify EV owners willing to share their | EV subgroup
ifstorieso
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Category Suggested Action Suggested
Individual(s)
Responsible
Identify and/or develop educational Subgroup
materials
Infrastructure Prioritize and makeecommendations for | Town staff in
charging station locations conjunction with
committee
Partner with area business owners to Town staff in
collaborate on grant proposals or other | conjunction with
funding committee
Identify grant writing team and spiéic Town Staff in
funding sources to target conjunction with
Sustainability Committeg
Identify area licensed electricians for EV| Town Staff
charger installation
Identify vendors for EVSE¢hargng Town Staff with EVsub
equipment procurement group
PublicPolicy Prepare a policy brief | GonzalezMcCurdy

Review permitting process for EV charge

Sustainability Committeg

Review forms and accessibility

Sustainability Committeg

Reach out to National Grid government
affairsliaison

| GonzalezMcCurdy

Identify potential partners for policy
initiatives and projects

Committee and Town
Board

OtherPotential Partners artakeholders

Town of Dewitt

Too T J>o To I

Clean Communities of Central New York

Central New York Regional Transportation AdministratONY Energy Challenge
CenterState CEO
Villages of Minoa, Fayetteville and Manlius
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Drive Change, Drive Electric

Energetics Incorporated

Federal Highway Administration

Highway Safety Improvement Program (HSIP)

New York StateDepartment of Transportation

New York State Energy Research and Development Authority
Onondaga Department of Transportation

Syracuse Community Geography

Syracuse Metropolitan Transportation Coumgitl DOT
Urbanized Area Formula Grants

Too T J>o o T Jo To T Jo To

Appendices

Appendix A: EMPA Reflection

My initial interest in the EMPA program canfream my desire to findune my conflict
resolution skills. As a career professional in workplace learning | have been called upon to
facilitate dialogueand reconciliation among team@nce at Maxwell completedcourses in
Fundamentals i€onflict Studies Interpersonal Conflict Resolution Skills and Mediation
Theory and PracticeThis training proved useful to me both professionally and personally.
shed lightfor meonreasons fothe polarizatiorwe segoday. It also encouraged me to continue

to utilize active listening skillend strive for collaboration

As | progressed in mEMPA program | recognizethat | could also explore a IHeng
interestin making the world a better place for more peopleas ablegrow and learn through
the study ofGovernance and Glob@livil Society, EthicsandMorality in Public Affairs, Mid-
Career Trainingand Public Diplomacy and Communicatitbmough the Newhouse School

Decisions and actions in oweganization olocalehasimpacts that are felis ripplesacross the
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globe. Adeaders angublic officials, it is our obligation to consider owords andlecisions

carefully and thoughtfully.

The two courses modirectly relatedo myresearctproject include:Management and
Planning of Publidnfrastructure anéfundamentals dPolicy Analysis. Both providedmaacro
framework of how to consider public policy issuksughprinciples,research andata analysis
By lookingfrom a systems persptiveit& possible to assegspact on othesectors In both
courses we looked datadrivencosts and benefitsarefullyto inform decisioamaking | 6 m
gratefultomy e mpl oyer EI mcr e st Sy@duselUdiversity@ndtheCent er , a
Maxwell School forthe opportunityto connect with and learn from brilliant, caring peopldy
world has beegreatlyenhanced by this experiendée information shared hebgiefly touches
on ideas to considdor the sustainability of our community and our planétis myhope to

continue this worlkandserveothersfor the greater good
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Appendix: EV Survey Questions for Town of Manlius Residents

Syracuse

Town ofManlius Residency

This survey applies to residents within the Town of Manlius. Please click "ok" to

proceed. Click "Next" when you've finished answering a question. The survey will take
2 to 3 minutes to complete.

* 1. Do you live within the Town of Mans? (This includes Kirkville, Fremont, the
Villages of Fayetteville, Minoa, Manlius and the Town of Manlius). We are sorry we
not able to gather input from other areas at this time.

(" Yes

("No

Town of Manlius Electric Vehicle Survey
2. Do you own a plugn electricpowered vehicle (PEV)?

(" Yes

( "No
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Electric Vehicl®©wners Only

Syracuse

Would you recommend an electrmowered vehicle to a friend?

(1 star is less likely, 5 stars is most likely)

% %k K Kk

What (if any) concerns do you have about owning an eleptigered vehicle.
Check all that apply.

# of available chang stations

Location of charging stations

Range of electric vehicles (# of miles the car cawligen fully chargel)
¢ Distance to worlcompared to distance on a fully charged battery
Initial cost of an electric vehicle

¢ Other Factors (please specify):
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Non-Electric Vehicle Owners

How familiar are yowvith electricpowered vehicles (PEV)?

Extremely familiar - for example, "I have considered

Somewhat familiar - for example, "My

Not so familiar - for example, "I have

Not at all familiar - for example, "What's an

Other (please

A gaspowered car costs 2.3 times as much as a batpeyered car per mile.
How interested are you in learning more about elecp@mvered vehicles?

Extremely interested
Very interested
Somewhat interested
Not sointerested

Not at All interested
























