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Title VI Notice to Beneficiaries

The Office of Statewide Planning (OSP) operates its programs, services, and activities in compliance with
federal nondiscrimination laws including Title VI of the Civil Rights Act of 1964 (Title Vil tRigyktis
Restoration Act of 1987, and related statutes and regulations. Title VI prohibits discrimination in

federally assisted programs and requires that no person in the United States of America shall, on the
grounds of race, color, or national origincluding limited English proficiency), be excluded from
participation in, be denied the benefits of, or be otherwise subjected to discrimination under any

program or activity receiving federal assistance. Related federal nondiscrimination laws adieithistra

the Federal Highway Administration, the Federal Transit Administration, or both prohibit discrimination
2y GKS oFara 2F 11383y aSEX yR RA&lLoAfAGED ¢KSAS
Title VI Program consistent with fedenalérpretation and administration. Additionally, the OSP provides
meaningful access to its programs, services, and activities to individuals with limited English proficiency,
in compliance with US Department of Transportation policy and guidance on federltive Order

13166.
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Executive Summary

The purchase and use mdro emissiorvehicles and high efficiency vehiclaghe United States has
increased rapidly over the past 15 yedfsom a market that was nearly naxistentin 2000, sales of
high fuel efficiency vehicldgveincreased substantialyandin the last fve yearsRhode Island has

seen the number oZero Emission VehicledEVsgrowto 691 These vehicles have access to 75 public

charging stations in addition to home charging, which is much more poduiar handbook focuses on
ZEVs, which are cars powed by one of several types of technology that that produce no tailpipe
emissionsNot only do nany major automakers now offgolug inhybrid models for many cars, new
companies have begun to make large and growing profits selling stylish and powagtéuy electric
vehicles for this growing market segment.
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Emission Vehicle markefhough issues like building codes and utility regulation require st
action, the cities and towns of Rhode Islamitl have a disproportionate impact dhe market uptake of

ZEVsimply because local governments control parkdngd land useSince many ZEVs need to plug in to

the electrical grid to refueland becaus parking spaces are the most convenient places to chérge,
design of parking is a crucial issukrdugh the use of local ordinances and direatnicipalland
ownership local cities and townsan helpto create incentives to encourage the constructiain
charging infrastructure, the lack of whichcigrrentlyan important disincentive to ZEV ownership.

In addition to discussions of the hows and whys of ZEV readiness in local ordinances, Appendix |
providesmodelordinancesthat a municipality might sek to implement in order to create ZEV
readiness. Appendix Il includes a referencaisacwhich providesnunicipal plannersdditional

resources for their research.
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This handbook provides a variety of policy options that can be used together to padrwdes and land
26YSNE ¢AGK GKS AyOSyiAaoSa GKSe ySSR G2 02y daAydzsS
infrastructure. By removing obstacles and setting standards for parking design, land use, and driver
behavior, the cities and towns of Rhode Islaaah begin to enjoy the economic and environmental

benefits of ZEV use.



Introduction
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board source of poweb'éAs of January 2015, 691 electric vehitlage been registered in Rhode Island.

Overall, 13 manufacturers with at least 16 models are represented, giving Rhode Islanders a diverse

selection of vehicles to choose from. With at least 6 more models slated to hit roadways within the next

two years, tiis expected that the demand for ZEVs will continue to climb.

Locating a Station
In partnership with Mational Grid, the OER has implemented the installation of 50 electric vehicle charging staticns througheut Rhede Island. Charging is
free at each station (with some limitations to access depending on the site). Please use your ChargePoint card to access a station or call the toll-free
number located on the station. For current information about a station’s availability, visit www chargepoint com. In addition, please use the map below to
locate other alternative fueling stations such as CNG, propane, or biodiesell
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Figurel: Current EV Charging Stations

These changes have the potential to provide great benefits for the State of Rhode Island. Economically,

ZEV deployment would help Rhode Islanders achieve greater energy independence amdisaye
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transportationrelated energy costs, consuming 64 trillion BTUs of energy and releasing 4.5 million tons
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residents of the cities and towns of Rhode Island. As the residents of Rhode Island continue to adopt the

use of ZEVs, and drive down the purchase price, more and more of the money currentlgdeingn

transportation will remain in state.

1 California Air Resources Board



Rhode Island Vehicle Miles Traveled (VMT), 1990-2010 From an environmental
9,000 «oo | Standpoint, ZEVs promise to

wo | IMprove air quality and reduce
greenhouse gas emissions. While
Rhode Island as a whole is
currently considered to be in
attainment of its goals under
federalair quality standards, this
is not necessarily the case in the
areas immediately around high
volume roadways. In addition,
B 0 1991 199 1953 1904 1995 1996 1997 1595 1995 2000 2001 2002 2003 2004 200 2006 20072008 200m 00— | Rhode Island is a state uniquely

e Transportation consumption (billon BTUS)  esemmMT (millon miles) vulnerable to sea level rise caused
in part by climate change related
to the emissions of greenhoas
gasses. With a very long coastline
for its size, a relatively low lying topography, and a coastally oriented settlement pattern, Rhode Island
may see more than seven feet of sea level rise by 2100 according to current estimates. Given the large
numbers & Rhode Islanders that live near high volume road ways and along the coast, it is very much in
the best interest of the state to attempt to attain the environmental benefits offered by the widespread
adoption of ZEVs.
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Figure2: Rhode Island Vehicle Miles Traveled 12000

While the growth of the ZEV marketgmises great environmental and fuel reduction benefits, attaining

the widespread adoption of ZEVs presents some challenges for the current policy environment. ZEVS, by
definition, rely on alternative new sources of power at the vehicular level. The mdstenachnology

is seen in Plug in Electric Vehiclesferred to in this paper as Electric Vehicles (EMsich use on board
batteries to store power taken from the electrical grid. Due to the time requiredueiingthese

vehicles parking facilities are the mbsonvenient location for charging infrastructure. Unfortunately,

most current parking facilities do not have charging capacity. This lack has been one of the major factors
reducing the desirability of ZEV ownership, resulting in fewer ZEVs on the rdlael piaist, the lack of

ZEVs on the roads has in turn prevented the provision of charging infrastructure by the private sector.

As a result, the ZEVs in the State of Rhode Island are being serviced by a public charging infrastructure
that has largely beendilt using government grants. By 2015, 75 charging stations had been installed
using a combination of federal, state, and private grants. Rhode Islanders have charged up over 13,000
times at these chargers in less than two years. This shows that thedeisd a growing market for ZEV
charging infrastructure, and private companies are beginning to make investments in this area. Still,
more needs to be done to turn this market into an economicallysgficient industry.

While federal, regional, and s&tources clearly have an important role to play in this process, it is the
local land use and zoning regulations that will be the most direct point of contact between society,
drivers, and private developers. The cities and towns of Rhode Island aratedgswith both the

challenge and opportunity of accommodating and encouraging new infrastructure as the ZEV market
continues to grow. The primary purpose of this handbook is to aid the cities and towns of Rhode Island
in understanding and meeting the clalges, and opportunities, of ZEV readiness.



Background

The State of Rhode Island has engaged in a number of regional initiatives to curb greenhouse gas
emissions. Notably, on October 24, 2013 the governors of California, Connecticut, Maryland,
Massachustts, New York, Oregon, Rhode Island, and Vermont signed a Memorandum of Understanding
(MOU) with the stated goal of reducing greenhouse gas and sraoging emissions and fostering

energy independence by transforming the transportation seétor.

The MOUWencourages states to undertake joint implementation of actions and programs, and to create
individual state programs to address barriers in ZEV deployment and build a robust ZEV market. More
concretely, the MOU states have agreed to a combined goal ahili8n ZEVs on the roads by 2025.
Since the MOU signing, state regulators, the auto industry, infrastructure developers, and other
stakeholders have shared information and best practices to help move this effort forward.

To meet these goals Rhode Igldmas engaged in a number of efforts. The Office of Energy Resources
OwLh9wo KI & RS@Sf2LISR (KS wK2RS LaftlyR {(F3S 9YySN
goals, and this in turn has become an element of the Rhode Island Statewide BIBnognam (RISPP)

State Guide Plan, with which all municipal comprehensive plans must be in conformity. RIOER has also

led the working group that has published the Zero Emission Vehicle Action Plan. RISPP was a participant

in the creation of the ZEV Action
Plan and this handbook fulfills its
commitments to that process.

What is a ZEV?
There are a number of technologies
currently inuse, and in
developmentto help reduce the
emissions of carg.he industry has
created terms to helpdentify and
group these technologies together, §
but it should be recognized that,
with the technologies changing all
the time, these terms are not
absolute.This handbook is focused
onone of these general Figure3: A Prototype Fuel Cell Electric Vehicle, a type of ZEV powered by
technological groupings, theéero ~ hydrogen.

Emission VehictgZEV)A ZEV is ongf the technology types that produce no tailpipe emissiofisey

are not absolutely pollution free, as the power that runs them has to come from somewhere, but on the
level of the vehicle itself there are no harmful airborne emissidgn& technology typethat currently

meet thiscriteriainclude Electric Vehicle(E\s), and Fuel Cell Electric Vehs{ECEY).

Source: OER

2This document may be viewed online at the NESCAUbitee
http://www.nescaum.org/documents/zevnou-8-governorssigned20131024.pdf/



http://www.nescaum.org/documents/zev-mou-8-governors-signed-20131024.pdf/

Electric Vehicle(E\%)

EVs are powered by plugging the vehicle into the electrical grid. The electricity is stored in batteries and
powers an edctrical motor This group of technologies includes Plug in Hybrid Electric Vehicles (PHEVS).
Getting power from the electrical grid to tite + Batteries can take @arying amount of timealthough

new technologies are speeding upetprocess. For nowharging areEV can take anywhere from a few
minutes to twentyfour hours. How long any one charging session will last depemdsk S af S@St ¢
charger usedhow depleted the vehicl@ batteries were, the type of charging technology used, and the
size of tle batteries.

Fuel Cell Electric Vehicles (FCEVs).

FCEVs contain an electrical motor, but rather than being poweriecarily by stored electricity, the
vehicle contains a plastic membramalled a fuel cellwhich allows stored hydrogen to react with
airborne oxygen in a controlled chemical reaction. The fuel cell harvests the energy from the reaction,
and the electricity runs the
electric motor. The only direct
byproduct is water. FCEV
technology shows a lot of
promise, particularly because
fueling thevehicle with
hydrogen at a fueling station
could replicate current driver
behaviors. Unlike the long
charge times currently required
for EVs, FCEV vehicles can be
fueled at a fueling station in as
little as five minutes. As a result
the current gas statio
infrastructure could be adapted
to serve this technology, and
drivers would not have to adapt
to the idea offueling their
vehicle at home.

High Fuel Efficiency Vehicles

Liquid Natural Gas

Biodiesel

High Efficiency
Conventional
Automobiles

High Fuel Efficiency Vehicles

There are a wide variety of Figure4: High Fuel Efficiency Vehicle Types.

other technologies that also

offer improvements overanventional automobiles, which can generally be grouped togethéigts
fuel efficiency vehiclesThese vehicles generally burn some sort of fuel for either direct mechanical
power, like a conventional automobile, or for electric powas is the case withybrids Either through
increased engine efficiency or through cleaner burning fukése technologies present significant

3 PHEVs are primarily powered by stored electricity, and can be charged by connedtiagyrid, but also contain
gasoline engines that serve to recharge thelmard batteries in situations where the vehicle is in danger of

running out of power. Because most Americans drive less than the battery range of PHEVs in an average day, and
because the substantial deployment of charging infrastructure would make it even less likely that the gasoline
engine would be required, PHEVs are considered functionally the same as EVs in most situations.

27T



improvements over conventional automobiles. Generally, wide adoptidngtf fuel efficiency vehicles
would allow consumers tachieve large emissions reductions while still using a modified versitheof
current fueling infrastructureThe fact that there are still some direct emissions meanshigtt fuel
efficiency vehicleswhile a net positive ovezonventional technologiesire not as desirable as ZEVs.

Many municipalities seek to incentivize the entire high fuel efficiency market, rather than focusing only
on ZEVs, when instituting priority parking prograifst the purposes of this handbook, high fuel
efficiency vehicles eabe considered those vehicle models that are LEED Qualified according to
American Council for an Energjficient EconomyACEEE)or which holds a Smatfay Certification

from the US Environmental Protection Agency (USEPA).

Components oZEV Parkinigfrastructure

Though there are many areas where local governmmeauld impact the deployment of ZEV
technologies, théand use regulations dhe local parking infrastructure has potentially the largest
impact on consumerd-his potential is de to thetechnological requirements dEVvehicles and
because parking presents the opportunity to incentivize ZEV deployment at little or no cost to the
public. This infrastructure can be created in both public and private spaces.

ZEV parking infrastructure can beken down into two types that serve dffNBS y i Fdzy Ol A2y aod W
i GA 2y aQ spadéProvidid Mkh & goite of power that will allow aiV to charge their

batteries. The primary purpose of these parksmacess to provide power to the vehiclend alleviate
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advantageous position and intended for use onlyE¥gor othervehicle classesThe main purpose of

priority parkng spaces is to giveiders anincentive to drive vehiclethat benefit the public at large

These two types of infrastructure can also interact to magnify the incentives created.

Public Vs Private Parking Infrastructure

An issue that often confuses discussions of parkingamdl use ighe role of private property in the
creationof parking infrastructureThere is not a clear delineation of authority over the creaton
management of these spaces, and this makes it hard for members of the public, or even members of
governnental bodies, to understand what role local government plays in managing parking policy. As we
will see, there is a clear role for government to play, and the way authority over parking is shared
creates opportunities for governments seeking to create Ziexwdly parking policies.

In most places in Rhode Island, the vast majoritgaskingoccurs on privately held land@hough these
spaces are often treated as public space by members of the public, a tendency exacerbated by the
presence of regulatory tféic signs, they are in fact private property and are governed as Sictply

put, on private property all traffic andn-site parking regulation is overseen by the land owner. Public
authorities cannot generally intervene on issues relating to traffat parking regulation unless invited
by the land ownerSo, if a dver were to improperly park in a privately owned lot, thegwd only be
prosecuted if the owner of the storlgad the vehicle removed

4 A list of these models is maintained by the AC&Hiliate organization, Greenercars.org. As of 2016, the list can
be found online ahttp://www.greenercars.org/news/listeed-qualified-cars
5The USEPA maintains a list for each model yehttpt//www.fueleconomy.gov/feg/download.shtml



Despite the importance of private infrastructure imet parking landscapenunicipal ordinances set

much of the form and context of parking regulation. This is done in three ways: through land use
regulations, by defining specifically what actions constitute a crime, and by conditioning the public to
treat those actims as criminal via enforcement puiblicly owned facilities.

Land use regulations set much of the form and signage present in privately owned parking lots. Such
ordinances often stipulate the amount of parking, the form that the parking lot nakst, the amount

of parking set aside fatisabledpatrons, and the required types of signage in the parking lot.
Developers work with municipal staff to get to a final design that is acceptable to the pultihcately

it is in the best interests of bhtthe land owner and the public to have parking areas with smoothly
flowing traffic thatarenot a threat to publicafety. To ensure this happensetimunicipal government
helps to determine what signs and regulations are represented to the pulpieviaiie parking los,

while the actual construction anénforcement of those regulations égairried out bythe land owner.

As a result a land owner can choose to enforce or not enforce these regulaimitng as the built
form of the lot conforms to Iocalrdlnances Conversely he land owner can choose to enforce

i : - P additional regulations, for example by
creating reserved parking spaces for
individuals or groupgot legally protected
So long as these rules do not violate local,
state, or national law by befn
discriminatory, the land owner is fully
| within their rights tohave anoffending
vehicletowed, for the same reason a
business owner can refuse service to
those inappropriately dressed. While
appropriate behavior may be in the eye of
the beholder, the lad owner is allowed to
determine such standards on his or her

property.

The establishment of guidelines for
behavior in parking lots is an important
public benefit. Municipal ordinances

] - relating to signage design, enforcement,
Figure5: An example of regulations established by a landowner and and consequences, help bomembers of
by ordinance the public and land owners by creating a
non-arbitrary system of enforceable behavioBecause municipalities establigindinances that specify
what parking and traffic behavioral regulations have the force of lae/public knows to stop atop
signs and not park in handicapped spaces, and they are less likely to blame the land owner for involving
the police in instances where these norms are viola@ther regulations, such as those reserving
spaces, are often respected by the public hesmthey are perceived as an extension of other parking
laws.

An important part of establishing these norms involves the use of public parking. Truly public parking
refers to those parking spaces that are on property owned and operated directly by thieipality.

10



Usually this refers to street parking spaces but can also apply to publicly owned lots. The regulations in
such areas are directly enforced by the pagliaed as such the behaviors expected in such areas become
the norms that the public expecte follow in all other parking areas. Usually the regulations employed

in such areas are directly set by municipal ordinance. This gives the managers of such parking

infrastructure reduced flexibility, but also helps set very clear rules for the public.

To summarize, parking norms acesated as a result ehunicipal ordinanceand regulationsboth in
terms of what costitutes an offens and in terms of the creation of social norms via direct enforcement
of regulations on public parking spaces. These socarry over to private parking spaces, where the

basic regulations required are instituted by land use ordinances but enforcement is left to the land

owners. Most of the parking in the United States takes place in private parking lots, and so the majority
of this hand book is directed at altering infrastructure and behavior in private lots. Though direct

construction and enforcement in these lots is not in the hands of the municipality, ordinances can

change land use patterns over time, alter the statefbeceable offenses, and alter social norms by
changing enforcement in public lofEhis creates numerous opportunities for municipalities to alter
behaviors and catalyze the creation of ZEV parking infrastructure without the direct expenditure of

public funds.
Charging Stations

All EVs requiran external source of electrical power to charge their batteries. Parking spaces supplied

gAGK GKS SljdALIYSyld ySOSaalNe G2 O2yySoi
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Though in some sense sugipaces are fueling stations, the function and use of a charging station differs
considerably from that of a conventional fueling station. From the point of view of the consumer, the
biggest difference between the facilities is the time required to chamy&V at a charging station, which

is considerably longer than the amount of time it takes to put gas in a conventional automobile. Though
the length of time required for any individual fueling stop varies based on a number of fatiers, t
2F They 9+ A& @
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standards developed by the Society of Automotive Enginkers.

1 Level 1Charging: 2 to 5 miles of range per
hour of charging time

Level 1 chargers are 120 volt chargers witt
the same power output as a standard home
wall outlet. Most modern vehicles will allow
a driver to simply plug a standard extensiol
cord from the vehiclénto a wall outlet, or
else an adapter will be provided with the
vehicle. It is generally recommended that
the outlet in question be on a dedicated

. . S " USDOE
circuit, and some older models requirea  ~°""°

more substantial piece of equipment be  Figure6: MostEVs can be charged at a standard vaaillet,

but not quickly.

8 This same grquhas largely standardized plug design to ensure that most EVs are able to charge at most

chargers, though some work remains to be done on this issue.

11
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installed, but in most situ#ons these modifications can be done with limited electrical
experience and equipment. If a parking area is not provided with any kind of outlet, installation
costs can be more substantial. As a general rule of thumb, the further from the circuit breaker,
the higher the cost of the installation. Much of this cost can be avoided if the installation of the
circuit is done while the structure is being buBecause Level 1 charging involves a fairly low
transfer of electricity, this category of charging sually the easiest to implement, but takes the
f2y3aSaid G2 NBOKINHBHS (KS @SKAOfSQa ol dGdSNEO®
workplace charging with longer dwell times.

1 Level 2 Charging: 10 ©®0 miles of range per hour of charging time

Level 2 chargers deliver voltages of u#dvolts, double the power
output of a standard home wall outlet. Residential chargers generally
cost around $600.00 per unit, not including installation, while
commercial chargers can cost up to $6,000.00 duthé need for more
advanced information based technologies. Level 2 chargers require a
special, dedicated circuit and some specialized knowledge and
: equipment to install. Since 240 volts is roughly the same power level
- used by a standard home clothes dyimachine, the installation is
- within the expertise of any professional electrician. As with Level 1
chargers, installation costs can vary widely based largely on the
circumstances of the installation.

Level 2 chargers are very versatile. Though netssarily appropriate

SourceRDER for a driver attempting to refuel on a long road trip, the relatively faster

Figure7: Level 2 Charger located

charge time makes a Level 2 charger useful for some commercial

Brown University properties while still being affordable enough to be within reach of

residential application.

1 Level 3/DC Fast Charging: Fully charges most vehlclr

in 30 minutes or less

Currently providing around 480 volts, fast chargers
provide large amounts of charge very quickly. Thoug
still not as convenient as pumping gas, fast charging
happens quicklymough for a driver to fully charge a
vehicle while utilizing a rest stop without
inconvenience. The tradeoff is that fast chargers are
very expensive. While some units start as low as
$7,000.00 (with $10,000.00 per unit being a more
reasonable median costjhey require highly
sophisticated technology whose installation requires
the services of highly trained professionals. As a res
as much as two thirds of the cost of adding a DC fast
charger may lie in the labor, permitting, and Source: pluginamerica.org
installation costs, rer than the equipment itself.

Figure8: Fast chargers are fast but expensiv
to install.
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Due to the above factors, fast chargers are generally inappropriate for home use. For
commercial uses, particularly at highway business locations and at large retail establishments,
DC fast charging is ideal. As technoladyances newer and faster chargers are being
developed, and a fourth level of charging may be added in the next few years. For now, all these
G§SOKy2ft23ASa I NB AyOf dzR SMRond time thdsStechinBlogies were /  C 1 &
RSAONAOSRZEAOAL SORE G Aad y2 f2y3ISNI GKS LINBEFSNNB
The relatively longer charging times required by EV technology mean it is most convenient to charge this
type of vehicle while it is parked rather than pausing on a trip. Several surveys of ZEV users maCalifor
have shown that the majority of charging is done at home or at the workplace. This pattern of charging
represents a fundamental reversal from the way most drivers are used to fueling their vehicles, and
requires adifferent kind ofinfrastructure to beadded tothe urban environmentThe lack of this
infrastructure has been one of the primary contributing factors to the slow growth of the EV market,
due to a concept known asangeay EA S & d¢

Rangeanxietyis the stress caused when a driver is worttieat they will be stranded due to running out

of fuel. Though it is experienced by drivers of conventional vehicles, the short duration of fueling and

the ubiquity of gas stations in urban areas does much to alleviate the fear. For drivers of ZEVs ithis fea
magnified and acutédue to the relative absence afppropriatefueling infrastructureMost public

places do not carry thalternativefuels used by many ZEV technologies, while most parking lots are not
outfitted with consumable electrical power. Bvavhen outlets are availde, the long charge times for

EVs from a standard outlet could mean that a driver who loses charge and is unable to find a higher level
charger could potentially spend an entire day refueling.

From a logical standpoint these amet fatal issues. Most vehicle®

not drive further in a day than the standard range of a current EV,
meaning that most drivers will not run out of charge in an average
RIFI2Q& RNA JAY 3 dspdnd fr @&yer parkadithawitBelt doOf S &
on the road,and evernLevell charging will fully charge most vehicles in
Iy & éh&din@a driver that charges at home and at work will be
unlikely to ever run out of chargé&till, divers are used to having easy
access to gas stations, and having to plan ouirttieargingadds
complexity to travel that mango not relishNumerous studies, from
inside and outside the auto industry, have shown this to be the biggest
single concern voiced by consumemsidering the purchase of &V,

This creates aelf-defeating cycle where infrastructure is not built, so
Figure9: Public Charging Stations ~ consumers do not buthe vehiclesthey want so there is n@erceived
demand for infrastructure.

t T4 |
gesrnnes S]]

Source: U.S. DOE

This cycle has alreatyegun to break. The successEdfs in Californiand internationallyhas slown

that thereis a market folEVs when infrastructure is provided, and so a variety of federal,, $teia,
and nongovernmental actors have begun efforts to create a basic national infrastrudbare. dre
already75 publidy accessibleharging stations in Rhodddadthat have begun servicing thf&91 EVs on
the roadas 0f2015, and the number d&Vs is growingAs the number oEV users continues to grow it
will become easier for private industry to justify the creation of new infrastructoue Jocal
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governmentsstill have a @ar role to play in the procesd creating regulations to promote visible,
attractive, and functional public charging infrastructtoehelp reassure consumers.

Priority Parking Programs

Priority parking programseek to incentivize i use of lower emission /-R ESERVED
for Low-Emitting

vehicles through the deployment of incentives. These programs do nc
provide any physical infrastructure beyond a standard parking space,
they give advantages tdrivers ofvehicles with reduced emissioby & Fu el Efﬁ Ci ent
reserving choice spe. Because the types of vehicles involved are )
established by fiat rather than by the physical requirement for a piece VEhICleS
infrastructure, such programs allow municipalities a great amount of :
flexibility. Most priority parking programs currently target tlxeger ACEEE ratlng
group ofhigh fuel efficiencyechnologies rather than the relatively

smaller ZEV market. This allows communities to incentivize pollution

reductions while still allowing a more substantial portion of the driving *._ J
public totake advantage of the beffies. As ZEVs come to represent

larger and larger portions of the market, the number of communities Source: Yuba College, California
targeting ZEVs alone may start to rise as well.

FigurelQ: Sign for a high fuel
The incentive deployed by these programs is also fairly flexible: Non €'ficiency parking space.
monetary incentives consist of prizedrking spaces reserved fbigh fuel efficiency vehicles ZEVs. In
addition to making the trip to and from the vehicle more convenient, such programs also shdvighse
fuel efficiency vehicleand ZEVs as a desirable or admirable vehicle to own. Mopé@icentivesan

also bedeployed by
communities that Drivers arrive and charge their vehicles, but then

charge for parking by must move the vehicle elsewhere in the lot.

providing discounted
or free parking to
drivers ofhigh fuel
efficiency vehiclesr
ZEN.

Policy Interactions
Though charging
stations may seem to
be the only really
requiredpiece ofZEV
infrastructure,
charging stations and
priority parking
programs are
complementary
concepts. Though
charging stations do

By placing priority spots near charging stations, drivers do
not need to move their vehicles very far.




have the ability to act as a nenonetary incentive, charging statioase relatively expensive compared

to a normal parkig spacewhich limits the number that can be createidditionally, charging stations

should be used only by vehicles actively chargimgl/low the maximum number d&Vs to be fueled.

This will undermine their value as a paiimcentive. A driver mayebhappy about getting a spot at a

charging station close to the door on a busy shopping day, but when that driver has to leave the store
twenty minutes later to move the vehicle out of the chargstgtion, this happiness may be dampened.

Having priority prking spaces located nearby will mean that the drigeiot forced to move their

vehicle all the way to the back of the Iétaving one or two charging stations next to a larger number of
LINAZ2NARGE LI NJAYy3I aLlk OSa YA Adive to bavinglalMigdr Sulibeddf S T N2 Y
chargers, and would likely be much cheaper for the developer.

Achieving Readiness for ZEVs in Land Use and Parking Policy

The creation of charging and priority parking infrastructures would make great strides to agede
drivers in Rhode Island to adopt ZEV technologies. Though the idiséaitationof this infrastructure is
laudable, thecities andtowns of Rhode Island cannot do this on their owitimately private industry is
going to need to want to deployis infrastructure. This handbook was created to halmicipalities
and developers tanstallthis infrastructureby establishing appropriaterdinances. The steps of this
process can be broken into four parBarrier Elimination, Parking

DesignStandardSetting,Land Use Standard Setting, and Behaviora_
Standard SettingThe design of public parking infrastructure will BARRIER ELIMINATI
play a role in the realization of these efforts. KEY POINTS

Barrier Elimination
In most municipalities there arfew obstacles to implementing ¥E Streamlined permitting for
parking infrastructure Nonetheless, @areful analysis of charger installation.

regulations to find and eliminate disincentiviesZEV infrastructure
is thefirst step toward encouraging ZEV uptake and breaking the | et AU E SRRl

range anxiety cycle. gas stations.
One of the biggest barriers to ZEVWastructureinstallationis often Ensure that charging stglls
the variety of permit requirements property owners must go count towards total parking

through in order to undertakéhis relatively minor construction space requirements.
project. Some of this is simply the result of the internal processes ¢
a municipality, and so crective steps can be taken withotelying onan ordinance. The creation of
special, streamlined permits for chargestallation can help ensure that the health safety and welfare
of the public is protected while still making the creation of ZEV infnatire much easier.

At least some of the obstacles facedgrgperty owners seeking tinstallZEV infrastructure can come
from the ordinances, or the ways thosedinances are interpreted. Sonpeoperty owners have faced
situations where chargers were hieg interpreted strictly as fueling stations, atidis saw all chargers
banned from residential zones. Othgroperty owners seeking tinstallchargers have been asked to
build the type of infrastructure one would see in a gas statich as extreme ligging and fire
suppression apparatugespite the fact that the charger was not open to the public and contained no
explosive fuels.

15



As a result, one of the first steps a city or town seeking to be ZEV ready should undertake is clarifying the
status of ZK infrastructure within the regulations. Often this can be done internally, by clarifying to

staff that chargers are distinct from gasoline fueling facilities, but many municipalities have made it a
point to spell this out.

Ordinancel7.63.0300f the Cityof Chelan, Washington presents an excellent example of the issues a
planner might want to address at this stage.

17.63.030 Where permitted.
A. Level 1 and 2 electric vehicle charging stations are a permitted use in all zoning districts.

B.[DC fastcharging stations are a permitted use in the Warehouse and Industrid) (Wghway Service
Commercial (&1S), and Public Lands and Facilities (P) zoning districts, but require a conditional use permit
in Downtown Mixed Use (DMU), Tourist Accommodatic);Bpecial Use District (SUD) and Waterfront
Commercial (&@V) zoning districts.

In this casel.evell and 2 chargers are allowed in a blanket statement in all zones. Other municipalities
limit this use to only those chargers intended for private use to algiding and accessonflicts DC
fastchargers are much more restricted, as befits their complexity, expense, and potential use as a more
conventionalpublicfueling station.

One final common disincentive to the construction of charging infrastruceleges to parking
requirements for new developments. As a result of their use as a fueling station, some municipalities
have refused to count charging stations or priority parlspgcegowards the minimum parking
requirement for a property. As a resultevelopers are forced to build an extra conventional parking
spacefor eachchargingspacethey construct, adding significantly to the cost of each chargpage To
avoid this, ZEV ready municipalities have clarified their zoning ordinances to pernmitlingon of
charging stations towards the total constructed parking on a property. This is a fairly simple fix, and
again the City of Chelan, Washington, provides a good example:

17.63.050 Minimum parking requirements.

Electric vehicle charging statiolmcated within parking lots or garages may be included in the calculation of
the minimum required parking spaces required pursuant to the Development Standards, Section 9.

ParkingDesignStandard Setting

ZEV technology is new and ofteat fully understood The cretion of standards of desigean
encourageadevelopers and members of the publig providing clear guideline$hese guidelines should
describe theelements of design anconstructionnecessary to ensure the health, safety, and welfare of
those usng or constructingEV infrastructure, while leaving room for new innovation.

Standards for th€harger

Though charger technology is in a constant state of innovation, some basic elements are likely to be
important for the entire life of the technologynd so some guidelines can be suggested. Kane County,
lllinois, Ordinance 1.3.01B.covers the basics:

e. Charging Station Equipment. Charging station outlets and connector devices shalkk&e than 36
inches and no higher than 48 inches from theugrd or pavement surfacehere mounted, and shall
contain a retraction device and/or a place to hang permarmnmtls and connectors a sufficient and safe
distance above the ground or pavement surfaggquipment mounted on pedestals, lighting posts, bollards
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or other devices shall badesignated and located as to not impede pedestrian travel or create trip hazards

onsidewalks.

f. Charging Station Equipment Protection. Adequate charging station equipment protestzinas

concretefilled steel bollards, shHbebe used. Normountable curbing may be usedlieu of
charging station is setback a minimum of 24 inches from the fatteeafurb.

In general, ordinances should require the charger screens and cables to bt
located at a convenient heig for public use andbe so constructed that, when
properly used, the cables are not dragging on the ground where they can k
damaged. The charger itself should ideally be protected from the usual mir
damage that can occur to objects around parking spatbere are a variety
of public charger construction options that meet the needs of the public, ar
so the ordinances should be written to allow for a variety of types while still
ensuring the basic requirements of usability and durability.

Signhage is ather key issue for charger site design. There is potentially a la
amount of information the public would want to know about a charger, and
is important to avoid overwhelming a potential user. Kane Coutipnois,
again summarizes the basics:

a.Sgnage. Each charging station space shall be posted with signage
indicating the charging station space is only for use by electric vehicles fc
charging purposes. Days and hours of operations shall be included if time
limits or tow away provisions are to lemforced.

b. Maintenance. Charging station equipment shall be maintained inall |
respects. A phonaumber or other contact information shall be provided ol
the charging station equipment for reporting purposes when the equipme
is not functioning or otheequipment problems arencountered

wX8

g. Usage Fees. An owner of a charging station is not prohibited from
collecting a fee for theise of a charging station, in accordance with
applicable State and Federal regulations. Faesdl be prominently
displayel on the charging station.

As does the City of ChelaWashington

B. Signage. Each electric vehicle charging station shall be posted with signage
indicating the space is only for electric vehicle charging purposes. Signage shall inc

bollards, if the

ELECTRIC
VEHICLE
CHARGING
STATION

EXCEPT FOR
ELECTRIC
VEHICLE

(_CHARGING

’

HOUR

CHARGING

7AM TO 6PM

.

Source: Kane CountlL.

items containedn subsection F of this section. Way finding signs conveniently locattFigure12: Examples of
to guide motorists to the charging stations are permitted with approval of the planniiSignage Design

department.

F. Natification. The following information shall be posted at all electric vehiaeytty stations:

1. Voltage and amperage levels;

2. Hour of operations if time limits or toaway provisions are to be enforced
owner;

3. Usage fees;

4. Safety information;

by the property

5. Contact information for reporting when the equipment is not aarg or other problems.
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KaneCounty lllinois, then, would have a typical public charging station posted with dffizial signs:

One indicating that the parkingpaceis forEV use only, and one indicating the length of time a driver
may park in thespace. The station is also required to have pricing information, and a pharmmber for
reporting problemdocated somewhere on the charger. Whether this is physically on the charger itself
or on a third sign is left vagu&he City of Chelan addressed maffiyh@ same concerns (with the

addition of safety and amperage notification), llraws a distinction between signage and notification.
The information on the signs will be intended for passing motorists, while other notifications are
intended only for theuser of the charger. For examplepassing motorist not driving aBvV would want

to know that it is illegal to park their vehicle in theggace The phone number for reporting maintenance
issues would be inappropriate for a similar kind of signage, louidvbe important information for the

user of the charger. On the other hand, there is grey area here. Would a passing motorist want to know
the charging fee rates? Possibly, but not necessarily, and so it is left up to the land owner to determine
what isbest.

Standards foSpaceDesign

Most aspects ospacedesign are relatively straight forwaréor both chargespacesand ZEV priority
parkingspacesthe physical size of the parkisgaceshouldbe the same as that otandard parking
spacesWhateversize regulations work for standardautomobile will work for ZEVs. Similarly, the
lighting providedn a lot with chargers and priority parking spasésuld be the same as that provided
for standard parking lots in the municipal ordinangbe types ofighting required for gasoline fueling
stations are inappropriate for chargispacesand enforcement of such standards would create an
unnecessary conflict between ZEV infrastructure and other iesicipalities with ordinances
encouraging lowight polution site design may want to encourage the placement of chargers near
lighting features if those chargers are going to be open to the public at.night

Standards for Lot Design

The location of chaging and ZEV priority 'L/// R
parkingspaceswithin a parking locan have .. 777 = — '_-""I' =
. . .
a lot of grey areas, an.d plapnlng staff shoul :‘ﬂzhham / “'I".'."; : EZI;-‘: : o | suraciboaeto E
carefully consider their choices when ' | Spaoe | Spmm | fobrolmeur ’@
. . . ¥ i
creating site designs$n general, the // . /
preference in site design guidelines is for //_ ___________ Mzz’{i EE rr
chargingspacesto be located near the Accessible EV Charging Station ———— | W |_':| |J
. . . . = Inciucs hargirg acquipmaant SIGNacHE .
building entrance, as seen in the ardince ar borrior irog makos 1o chorghng AR e
H . equipment and the building. @000 s Guidane
Of Chelan’ WaShIngton ® The barries ree area adjacent o the o — ..f
Accessible EV Stalion shall be siriped and . B ol
be a minimum of 44" wida \

2. Accessible charging stations shall be

located in proximity to the buildings or /’,/’ o 1

facility entrances and shall be connected to EV Charging Station Farking
barrier-free accessible route of travel. " Charging squipmeni snd signags e

This allows the charging stations to pmi Source: Kane County, IL

a nonmonetary incentive toEV drivers, who Figurel3: An example of stall and lot design

benefit from more desirable parking spaces.

However, municipalities that are creating a ZEV priority parking program may want to consider whether
such issues apply. Sinaehargingspaced core function is to learge EVs, hile the core function of a

priority parkingspaceis to provide a nomimonetary incentive, planners may decide to maximize the
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incentive power of the prioritgpacesy placing them closest to thiz dzA f Booryvhilzdoosening
standards for charger plament.

There are several additional reasons not to be overly strict about charger placement withifladotg
chargers further back in the lot may reduce the number of illegal parking infractions that take place in
the spaces Such infractions redudge efficiency of thespaceby preventing potential users from
accessing the charging equipment, costing the land lord money in the form of charging fees and
increasing the possibility of range anxiety. Placing chagpagesn a less desirable locationay

prevent such issues.

Anothergood reason not to insist on the location of chargipgicesn the immediate proximity of the

door is the practicalities of charger construction and power. Chargers do not always get their power

from the building that thg are servicing, instead taking power directly from more high capacity power

lines in the street. Allowing developers to reduce the coshstallation would encourage infrastructure
development. Some developers may even want to maximize the value ofinlkestment by powering

it with a solar panel structure. Such structures can help draw attention to the presence of the charging

facility, contribute to the positive public relations of the developer, reduce the costs of powering the

charging stations, iduce reliance on fossil fuels, and even reduce the heat island eff¢leé parking

f20d 5dz28 G2 &dzO0K &adNHzOGdzNBEQa NBfAlFIyOS 2y RANBOG a
YySEG (G2 | o0dzAf RAY3II | & K Spropatdurictioning AQsuchaévkloperss Y A I K
interested in using such technologies would have good reason to place their charging stations away

from the building entrance.

In general, charging stations should be placed near entrances, but not closer thaty praoking
spacesand ordinances should make allowances for various methods of powering the chaitgss.
guidelines are complicated by the need to respect ADA standards

ADA Compliance
Per federal and state law, handicapped accesddudities shold always be available to allow those

with mobility challenges to enjoy the same transportation infrastructure benefits as their neighbors. As
the benefits of owning ZEV vehicles become more
manifest it is similarly incumbent on planners to
incorporate acessibility requirements into design
guidelines though it is not yet a strict legal
requirement

The first and easiest factor to take into account is
that handicapped parkingpacesshould be the

- —
closestspacedo the door,regardless of the presence == —
of chargingspaceor ZEV priority parking facilities. = o /4.'51,” ‘
Ordinanceglevelopedin accordance with the

previous section should be clear that they do not
override the precedence currently given to
handicapped parking facilities in federal, state, and
local law. Tgout that another waygchargingspaces

Fashion Island Shopping Mall, Newport Beach, CA.
Photo by LightMoves.

Figureld: An ADA Accessible Charging Stall
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and ZEV priority parking should in turn be located just beyond the handicapped pspkicgs

Accessibility standards should also be taken into account in site design standards for charging and ZEV
priority parking &cilities as seen in the ordinance fiiane Countylllonois

C. Accessible Charging Stations. It is strongly encouraged, but not required, that a minimun(1gf one
accessible charging station be provided. Accessible charging stations should be lockied proximity to
the building or facility entrance and shall be connected to a bafresraccessible route of travel to and
from the building or facility. It is not necessary to designateabeessible charging station exclusively for
the use of diabled persons. Below are two options fmoviding for accessible electric vehicle charging
stations[referenced image is figure 13]

These issues have not yet been tested in court, but it would be a best practice to ensure that at least

one chargingpaceis handicapped accessible. As described in the Kane County ordinancegtiss

clear areas to oneide of a parkingpaceand an accessible rout to the building entrandefuller

description of the current design standards for accessible parkingespaan be found i@hapter 5,

section 502, of the 2010 ADA Standards for Accessible Design, published by the Justice DepHrtment.

will probably not be possiblia current conditiongo count the provided handicapped compliant
chargingspacetowardsall Y R 2 6y SND & NXBIj dzA NB spacgsdwyitavSullbe2 T KI y RA O |
inappropriate to limit parking at thepaceto the very small number dfandicapped drivers &VsAs a

NBadzZ § Ad Aa y2i OdNNByidte |RIAAlI SRS 2iiRlikewEN] I OOS
that as the market foEVs grows, this situation will change, so the careful composition of ordinances to

allow the future designation of handicapped chargipgcesvould be a good idea for the forward

thinking plannerA best pradte would be to set aside the same portion of charging stations to be

handicapped charging stations as normal parking spaces, but only in facilities with large numbers of
chargingspaces

Site Desigibtandard

Though manysite design standardsre
universally applicable, the different

types of land use that exist in any
community will require slightly different
standards. This section will discuss these
differences, and whethese differences
should be written into the zoning
ordinances.

Residential

Thevast majority of charging is currently

done at home using inexpensivsgvell

chargersAs vehicle batteries become

larger, an increasing number of private

users are investing in the convenience of

aLevel2 chargerThoughboth types of Figurel5: Most charging will take place at home.

charger fiteasly into residential facilities, the fact that most charging happens in this context means
that small improvements to residential ordinances will have large benefits in terms of the ease with

" Available online athttps://www.ada.gov/regs2010/2010ADAStandards/2010ADAStandards.pdf
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