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PERFORMANCE-BASED
PRICING ORDINANCES

EXAMPLES
Seattle, WA

Rate-Setting Authority
11.16.121 - Director of T ransportation—Rate setting for parking payment devices.

A. Parkingratesto be chargedat parking paymentdevices, including parking meters, for parking
in city rights-of-way and other city-controlled parking areas under the jurisdictionof Seattle
Departmentof Transportation shall be withinrate limits established by this section. Ratesmay
vary accordingto location, time of day, maximum parking time allowed, the capabilitiesof
available parking paymentdevices, andany other factorsthe Director determinesare pertinent.
Insetting rates, the Director is not subjectto Chapter 3.02 ofthe Seattle Municipal Code.

B. The Director of Transportationis authorized to set parkingratesup to $5.00 per hour
("Maximum Hourly Rate"). Whenparkingratesare in effect, parkingratesshallbe setno lower
than $0.50per hour ("Minimum Hourly Rate").

C. The Director shall establish on-street parking rates and shall adjust parking rates higher (up to
the Maximum Hourly Rate) or lower (as lowas the Minimum Hourly Rate) in neighborhood
parking areas based onmeasured occupancy so that approximately one or two openspacesare
availableoneachblock face throughout the day in order to:

1. Supportneighborhood businessdistricts by making on-street parking available and by
encouragingeconomic development;

2. Maintainadequate turnover of on-street parkingspacesandreduce incidents of meter
feeding in commercial districts;

3. Encourage an adequate amountof on-street parking availability for a variety of parking
users, efficientuse of off-street parkingfacilities,and enhanced use of transitand other
transportationalternatives; and,

4. Reduce congestionin travel lanescaused by driversseeking on-street parking.

(Ord. 125210, 81, 2016; Ord.123462, 81, 2010;0rd.122852,82,2008; Ord. 122274, §1, 2006;
Ord. 121420, §6,2004; Ord. 121330,82, 2003.)

https://www.municode.com/library /wa/seattle/codes/municipal code?nodeld=TIT1IVETR SU
BTITLE ITRCO PTIGEPRAD CHI11.16TRAD 11.16.121DITRATSEPAPADE

Redwood City, CA

Sec.20.133.-PERIODIC ADJUST MENT OF DOWNT OWN METER ZONE METER
RATES:
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Undertheauthority of California Vehicle Code section 22508, the following processfor adjusting
Downtown Meter Zone meter ratesfrom time to time to manage the use and occupancy of the
parking spaces for the public benefitin all parkingareaswithinthe Downtown Meter Zonesis
hereby established.

A. To accomplish the goalof managingthe supply of parking, including the use and occupancy of
parking spaces for the public benefit,andto make it reasonably available whenand where
needed, a targetoccupancy rate of eighty-five percent (85%)is hereby established as the goal
soughttobeachievedwiththe rate structure for parking meters withinthe Downtown Meter
Zones...

B. At leastbiennially and notmore frequently thanquarterly, the City Manager shallsurvey the
average occupancyforeach parkingareain the Downtown Meter Zone thathasparking meters
and recalculate the parkingratesfor parking meters in both Downtown Meter Zones Aand B
using thecriteria and calculationsestablished below:

1. Inthe Downtown Meter Zone A:

a. The hourly parking rate in Downtown Meter Zone A shallat alltimes be
betweentwenty-five cents ($0.25) per hour andtwo ($2.00) dollarsper hour.

b. Ifthe average occupancy within Downtown Meter Zone A between the hours
ofeleveno’clock (11:00) A.M.andoneo'clock (1:00) P.M.ontwo (2)
representative daysare over 85%, the thenexistinghourly meter rate shall be
increased by twenty-five cents ($0.25) provided, however, the hourly parking rate
shallin noeventexceed the approved maximumrate.

c. Ifthe average occupancy within Downtown Meter Zone A between the hours of
eleveno'clock (11:00) A.M.andoneo'clock (1:00) P.M.ontwo (2) representative
daysare between seventy percent (7 0%) and eighty-five percent (85%), the then
existing hourly meter rate shall remainthe same.

d. Ifthe average occupancy within Downtown Meter Zone A between the hours
ofeleveno’clock (11:00)A.M.andoneo'clock (1:00) P.M.ontwo (2)
representative daysare belowseventy percent (7 0%), the thenexisting hourly
meter rate shallbe reduced by twenty-five cents ($0.25), provided, however, the
hourly parking rate shall in no eventgo below the approved minimum rate.

2. Inthe Downtown Meter Zone B:

a. The hourly parking rate in Downtown Meter Zone Bshall at all timesbe
betweenfifty cents ($0.50) per hour andthree ($3.00)dollarsperhour.

b. Ifthe average occupancy within Downtown Meter Zone B betweenthe hours of
eleveno'clock (11:00) A.M.andoneo'clock (1:00) P.M.ontwo (2) representative
daysare overeighty-five percent (85%), the then existing hourly meter rate shall
be increased by fifty cents ($0.50), provided, however, the hourly parkingrate
shallin noeventexceed the approved maximumrate.

c. Ifthe average occupancy within Downtown Meter Zone Bbetweenthe hoursof
eleveno'clock (11:00) A.M.andoneo'clock (1:00) P.M.ontwo (2) representative
days(Tuesday, Wednesday, or Thursday) are between seventy percent (7 0%) and
eighty-five percent (85%), the thenexisting hourly meter rate shall remainthe
same.
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d. Ifthe average occupancy within Downtown Meter Zone Bthe hours ofeleven
o'clock (11:00) A.M.andoneo'clock (1:00) P.M. ontwo (2) representative days
are belowseventy percent (7 0%), the thenexisting hourly meter rate shall be
reduced by fifty cents ($0.50), provided, however, the hourly parking rate shallin
no eventgo belowthe approved minimumrate.

C. The new ratesshallbecome effective upon the programming of the parking meter for that rate.
The currentschedule of meter rates shall be available at the City Clerk’s office.

(Ord. No.2406, §4, 6-9-14)

https://www.municode.com/library/ca/redwood_city/codes/code of ordinances?nodeld=CH2
OMOVETR ARTVIISTSTPA DIV5REPAMEZORA S20.133PEADDOMEZOMERA

PERFORMANCE-MONITORING
PROGRAM

OVERVIEW

Effective performance-based pricing requires performance monitoring— tracking the availability
ofparking spaces, continuously orvia*“spotchecks” during peak-demand conditions. To ensurea
desired level of space availability—often a formally identified target measure, suchas 15%of
spacesbeingunoccupied—parking managers muststrategically monitor parking occupancy
conditions. This should prioritize, butnot necessarily be limited to, locations and timesthat
consistently experience peak-demand conditions.

The primary objective of performance monitoring is to inform parking rates and rate-
adjustments, and/or other management/regulation adjustments,and to documentthe impactof
such on performance/availability.

A performance-monitoring program in supportof performance-based pricingshould centeron
the followingsequential steps.

1. Define performancetobe measured.

2. Define success (performance target/s).

3. Monitor conditions.

4. Evaluate performance & adjust rates.

PROGRAM STEPS

Define Performance to be Measured: Availability

The primary performance measure should be “availability” —the proportion of viable parking
spacesthatremain vacantandavailable for parkingat a givenpointin time. Achievingoptimal
availability conditions can bring about several parking-management objectives. The two most
significantandtransformative are:

= Improvedcustomerexperiences,as more parkingoptions are more consistently available,
moreofthetime;and
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= Reducedtraffic congestionand vehicle emissions, asdriverssimply park once they have
arrived at/near their destinations, or at their first-choice parking option.

Define Success: Modest but Consistent Availability

Performance-based pricing success canbe broadly described as resultingin a modest, but obvious
and consistent, level of availability amongall primary parking options—just enough so thatthe
empty spaces are apparentto drivers seekingout a space—particularly during peak-demand
conditions.

On-Street Availability Targets

The most widely-adopted target measure for on-street availability is 15% of spaces— just enough
so thatempty spacesare quickly perceivable to driversupon approaching a blockface. Thisisan
ideal performance measure forany location,andat any time. Achieving it, however, will be most
challenging, andtherefore essential, duringtimes of peak parkingdemand.

Off-Street Availability Targets

Performance targetsfor off-street parkingare lessstandardized as they should be dependent
uponfacility programmingand design,which canbe highly variable compared to on-street
parking. Ingeneral, availability targetsshould be atleastmoderately lower than the 15%target for
on-street parking. Thereis little risk of lower availability conditionsgenerating “search traffic,” as
the travel patternsofdrivers in off-street facilitiesis largely determined by the facility layout —
drivers essentially drive in a fixed patternuntila suitable spaceis found. For most drivers, the
first spacefoundis likely to be preferred over any space thata continued search might offer,
reducing the propensityfordriversto circle back to repeat search patterns.

However, at some point, very lowlevelsofavailability will reduce the functionality of an off-street
facility. Forthesefacilities, efficiency and maximized utility require an optimal balance between
maximum occupancy and internal circulationefficiency (gettingvehiclesinto the facility as
quickly as possible). Too fewempty spacescanslowinternal circulation, reducing the turnover
process that is especially importantto commercial operatorsandany operator serving hourly
customer markets. Suboptimal internal circulation conditionscanalso reduce the appeal ofa
parking facility, as driversconsistently find themselves stuck in entry/exitcongestion.

Assuch, the performance target can be qualitatively defined as the highest level of occupancy that
afacility canaccommodate without congestinginternal circulation. Typically, 85%occupancyis a
too-modesttarget for this; 90%- 95%is much more common. Facility characteristics thatcan
mostsignificantly determine optimal occupancy levelsinclude the following.

= Hourly vs. Monthly customer balance—Target occupancy levels canbe set close to 100%
in facilitiesthat primarily cater to monthly customers, but have sufficient hourly-parking
demandtofill spacesthatremain empty after the morning peak.

= Facility design —Facility design and layoutcanaffectcirculationefficiency, as canentry
and exitprocessing procedures and technologies. The more efficientthe facilityisin
eitherorboth aspects, the higheritsoccupancy target canbe.

= Real-timeinformation system—This can increase internal circulation efficiency, by
reducing the need for drivers to attentively scan facilities for empty spaces. Thisis
especially true for systemsthat identify availability by floor,and even more so for systems
that visually identify empty spacesindividually.

Nelson\Nygaard Consulting Associates, Inc. | 6
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Monitor Conditions

Measure and Track Availability Levels

Performance monitoring requiresa programofregularly collecting measuresof occupancy. This
is ty pically executed through one of three approaches: manualfield surveys, digital sensors, or the
use of meter-transaction datato estimate occupancy conditions. Commercial services, such as
Smarking, whichis currently supporting performance-based pricingfor off-streetparking
managed by the City of Grand Rapids, usesa versionofthe latter of these approachesto monitor
on-streetconditionsas well, asthey have done in support of seasonal on-street meter ratesin
Aspen, Colorado.!

Manual-Count Surveys

Field surveyscontinue to be used to document o ccupancy/availability levels among curbside
parking inventories, particularly in smallcities, many ofwhichwere early adoptersof
performance-based pricing programs. Frequentand/or expansive surveys, however, are labor
intensive to complete with staff, and costly to outsource. Thisapproach can be highly reliable, and
remainsa standard for checkingthe reliability of technology-enabled, labor-savingapproaches,
includingthose outlined below. Further, license-plate-recognition devices canincrease the
processingspeed, and reduce the labor requirements, of “manual” counts.

Meter-Transaction Data

Many citiesthat have grownwary ofthe downsides to digital-sensor systemshave begunto use
meter-transaction datato estimate curbside occupancies. This offersa similarly robust “stream”
ofdata as sensor systems, without the costand complications of dedicated technology. It allows
parking managers to “measure” occupancy fromany previousdate, atany particular time; a
distinct advantage over relyingon manualfieldsurveys. Thisapproach is notwithoutchallenges,
as meters will occasionally be “over-paid” while otherswill be “under-paid.” The latteroccursin
particularwherethereis parking placard useand/orabuse. Anemergingtrendis to combine
meter paymentdatawith observed occupancy surveys. By mergingthese data streams, citiesare
developing modelsto support performance-based parking strategies, asthere is a strongpositive
relationship between paymentratesand occupancy rates.

This method is evolving, most notably as partofthe SFpark program.2

Commercial Services Option

Smarking is a dataanalytics software platformfor parkingsystems. The software can collect
transactional data fromon-street meters and/or off-street facilitiesto provide customized data
reports and analytics. I tcan also sync with garage entry/exitdatafora moredirect estimate of
occupancyover time. This is highly useful for estimating occupancy in metered areas and for off-
streetfacilities, but Smarking cannot provide measures of parkingdemandwhere or when pricing
isnotin effect.

Smarking relieson meter paymentstatusand garage accesscontrol or paymentdatato estimate
occupancy. It is important to note, thisis not the same as occupancy data. The difference between
meter paymentstatus and occupancy will differ in various citiesand neighborhoods. Spot checks

1 https:/ /www.dropbox.com/s/wix 1ce4aldq9van/Aspen%20Smarking%20Case %20Study .pdfedi=0
2 http:/ /sfpark.org/wp-content/uploads/2014/05 /SIRA-methodology -and-implementation-plan_2014_05-14.pdf
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should be usedto check the accuracy of Smarking dataand analytics,and to work with Smarking
representatives to adjust the model to ensure it is responding to local conditions/contingencies.

Evaluate Performance & Adjust Rates

Following is an overviewofstepsforestablishinga processofcollectingand analyzing data, and
makingrateadjustmentsin response to findings (and in pursuit of defined availability targets).

On-Street Parking
Collect Data: Spot Counts

Ataminimum, monthly counts duringidentified peak-demand periods (likely weekday midday +
Friday night)
Collect Data: Transaction-Based/Smarking Data

Define thebase dataset.

— Occupancy countsareonly needed for “general parkingmeters”—the typical,
regulatedspacesavailabletoall.

— Datasetsshouldnotinclude special meter types, suchas loadingzonesorshorttime
limits.
Filteroutany blocksthat have highnon-payment levels.

Pull atwo-weeksample of data from Smarking, every month, formatting it to fit time
buckets.

— Exclude Mondays, Friday, holidays —so Tues-Thurs.

Adjust Rates

Set parametersfortriggering rate adjustments, suchas the following.
When occupancy is 85-100%, the hourly rateis increased by $0.25

— Whenoccupancy is 60-86%, the hourly rate is not changed.

When occupancy is 30-60%, the hourly rate is lowered by $0.25.
When occupancy is lessthan 30%, the hourly rate is lowered by $0.50.

Adjustratesno more than twice peryear

— Generally, annual ratesare preferred, exceptin larger city centers and/orduringthe
first year of performance-based pricing.

— Allow atleast two weeksafter rate adjustmentsto pull new data for evaluation.

Off-Street Parking

Conduct occupancy countsaroundthe 1PMhour, or pull peak-occupancy datawhere
available, at least every quarter, preferably monthly.

— Themoredays,thebetter,to providea runningaverage
— Exclude Mondays, Friday, holidays.
Followguidelines for permitandhourly parking, as outlined below.

Monthly/Annual Permits

Quarterly Assessments:

Nelson\Nygaard Consulting Associates, Inc. | 8
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Ifthe average peak-utilizationmeasure is below80%, issue more permitsfor thatfacility.

— #ofnew permitssoldshould roughly equal 1% ofthe facility’s capacity, multiplied by
the difference betweenthe peak-utilization average and 90%.

e Forexample,ifthe average weekly-peak measure for a 200-space garage is 70%,
issue 40 more permits (20%o0f200 = 40) for thatfacility.

e Thisisaconservativeincrease in permit issuance, as it would push the 85th
percentile measure upto 90%onlyifall 40 newcardholders use the facilityat a
0%“absentee” rate.

Ifthe average peak-utilization measure is at or above 95%, raise the monthly permitrate
by 10-20%.

Continually invest parking revenuesin mobility programs, services, and infrastructure, as
wellas programsto help reduce drive-alone commute rates, and subsequently help avoid
permit-rate increases.

Applyaprocesssimilartothe on-street processoutlined above, but with the following
thresholds.

Set parametersfortriggering rate adjustments, suchas the following.

— Whenoccupancy is 90-100%, the hourly rate is increased by $0.25

— Whenoccupancy is 60-90%, the hourly rate is not changed.

—  Whenoccupancy is 30-60%, the hourly rate is lowered by $0.25.

— Whenoccupancyis lessthan 30%, the hourly rate is lowered by $0.50.
Adjustratesno morethan twice peryear

— Generally, annual ratesare preferred, exceptin larger city centers and/or duringthe
firstyear of performance-based pricing.

— Allow atleast two weeksafter rate adjustmentsto pull new data for evaluation.

Monitor and Calibrate Model Performance

Periodically spotcheckproxy (Smarking, transaction-based, etc.) datawith field-collected
data viamanual/LPR counts.

Calibrate the in-house mode, or workwith modelvendor, to addressany significant
inconsistencies.

CASE STUDY: SFPARK

San Francisco’sMunicipal Transportation Agency (MTA) created the SFpark project to pilota
citywide, robustimple mentation of performance-based pricing for on-street parking. The
programestablished different rate periodsforweekdaysandweekends based onobserved parking
demand. Rateswere then adjusted gradually and periodically based on demand. Rateschanged
no more often thanonce per month.
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Performance-Based Pricing

Rates were setwith the goal of maintaining no more than 80% occupancy onany single block.?
For each block, prices canvary by weekday and weekend and by time of day (divided into three to
four “time bands” for simplicity; e.g.,“9 a.m. tonoon”). The example belowshowsall time bands
and recentrates for the 100 block of Berry Street, where the meters operate from9 AMto 10 PM.
On this block,demand is highest onweekdays, somewhat lower on weekends, and substantially
lower in the evening. Rates vary accordingly.

Figure1 Time of Day Parking Ratesin SanFrancisco—An Example
9 AM 12PM $4.25
12PM 3PM $4.25
Weekday
3PM 6 PM $4.25
6 PM 10PM $0.75
9 AM 12PM $3.50
12PM 3PM $3.75
Weekend
3PM 6 PM $3.75
6 PM 10PM $0.75

Monitoring & Evaluation

Occupancy rates were initially determined using datafromwireless in-ground parking occupancy
sensors andwere calculated by dividing the total number of secondsthe block was occupied by
the sumoftotal occupied seconds and total secondsthe block was vacant. Occupancy rateswere
calculated onwhole hour increments—the total number of occupied seconds, divided by 3,600.

Rate Adjustments

The program’soriginal approach to performance-based rate adjustmentsis outlined below.

» Whenoccupancyis 80-100%, the hourly rateis increased by $0.25

»  Whenoccupancyis 60-80%, the hourly rateis notchanged.

=  Whenoccupancyis 30-60%, the hourly rateis lowered by $0.25.

=  When occupancyis lessthan 30%, the hourly rate is lowered by $0.50.4

Inthe firsttwo year of the program, the MTA implemented 13 rate adjustmentsusing occupancy
calculated from parkingsensor data.

3 San Francisco Municipal Transportation Agency, SFpark: Putting Theory into Practice (San Francisco: SFMTA, August
2011), p. 25.

4 Ibid. p. 26. Recently, the City found that after numerous rounds of performance-based price adjustments, rates very
rarely neededto be lowered by $0.50, and for the sake of simplicity, eliminated this rate adjustment band.
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From Sensors to SIRA

Attheendof2013,whentheproject’s
federally funded parking sensorsreached
the endoftheir useful lives, they were
deactivatedand not replaced. SFpark staff
decided notto purchase and operate new
sensors, duetoavariety of problems
experienced withthis emerging technology,
including problemswith reliability,
accuracy, cost,andreplacing sensors
removedwithoutwarning dueto
construction projects.

To replace the datathese sensors provided,
staff developed a newmethodology to
estimate parking occupancy using meter
pay mentdata, whichit subsequently named
the Sensor I ndependent Rate Adjustment
(SIRA)methodology. 5 This approachwas
developedusingthe sensor data
accumulated over 2+years of operation
(supplemented by manual counts for quality
assurance),andcomparedit to estimated
occupancy measuresusingrevenue data
from parking meters over the same time
period. The SIRA model was found effective,
and since June 2014, the City hasusedthe
model to continue making regular
performance-basedrate adjustmentstoon-
streetparking. The model allows the City to
continue performance-based pricing,
without needing sensors.

SIRA Overview

The Sensor IndependentRate Adjustment (SIRA)
model was developed to estimate occupancy from
transactional data in the absence of physical sensors.

The model uses meter paymentrates to estimate
occupancy rates on each block. At any snapshotin
time, the meter paymentrate is the share of total
spaces available that are also paid. The parking
occupancy rate is the share of total spaces available
that are also occupied. The occupancy rate is usually
higher than the paymentrate because noteveryone
who parks pays (sometimes because a driver is not
required to pay, and sometimes because the motorist
parked illegally).

Using a statistical regression analysis model, San
Francisco developed the following simple linear model
equation:

Occupancy Rate =
29.283 + 0.808 * (Payment Rate)

As one example, using this model, a paymentrate of
50% yields an occupancy rate ofabout70% . SFpark’s
Sensor IndependentRate Adjustments (SIRA)
Methodology & Implementation Plan3 provides
extensive detail on the developmentof the model and
important additonal information on how to use it The
document also describes two slightly more accurate
model equations, which customize the model for
different San Francisco districts.

5 San Francisco Municipal Transportation Agency. “Sensor Independent Rate Adjustments (SIRA) Methodology &
Implementation Plan,” May 14, 2014. http:/ /sfpark.org/wp-content/uploads/2014/05/SIRA-methodology-and-
implementation-plan_2014_05-14.pdf. Accessed February 28, 2016.
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PAYMENT TECHNOLOGIES

Pay stationtechnology providesseveral potentialadvantagesover traditional, single-space
meters, including:

= Reducedvisualclutterasasingle pay stationcanreplace 8-10traditional meters;

= Expandedpaymentoptions, includingsmartcard, credit card,and paper bills;

= Expandeddatacollectionanddistribution options; and

= Expandedoptionstoincrease revenue, compliance rates, and enforcement efficiency.
Ratherthanpayingforparking ata meterthatis assigned specifically to a parkingspace,
customers pay their parking feesat a pay station whichcanaccept paymentsforsomeorall
parking spaces in thearea. One ortwo pay stations are typically located on each block and evenly

distributedto reduce walking distances from parking spaces. Payments made atstationsare
connectedto customer vehiclesviaone ofthree methods:

5. Each paymentis recorded in conjunction with a stall-identification code entered by the
customer to coincidewithhisor herstall;

6. A payment receipt is dispensedat the station to be placed onthe dash of the parked
vehicle;or

7. Eachpaymentisrecordedin conjunction withthe license plate I D code ofthe customer’s
vehicle.

Enforcementof payment-compliance is handledin various ways with pay stationtechnology,
dependingupon the specific paymentsystemthat is used in coordination with this technology.
Specificsofenforcementare detailed for each payment systemin the following section.

Pay-by-Space

Pay -by-Space (PBS) systems utilize space identification codesto track customer payments across
the on-street inventory. Typically, spacesare marked either directly via painton the street,or
throughaseriesofpostslocatedontheside-walk.

How it Works

When drivers park in a PBS space, they must note the identification code assigned to their space,
proceedtothe nearestpay station,andenterthe code in conjunctionwiththeir payment. The
systemis capable of providing immediate paymentinformation and interfaces with many other
parking managementtechnologiesdesigned to internally monitor utilization patternsand
externally broadcastreal-time information on space availability.

Enforcement

Therearetwo waysforParking Enforcement Officers (PEO’s) to enforce Pay-by-Space meters:

1. ThePEOIlinks up tothesystemnetwork or Pay-by-Space meterviawireless
communication to verify ifthe occupied spaceis paid.

2. The PEOcan also manually run a report through the Pay-by-Space meter thatshowsall
paid versus unpaid parkingstalls.

Key Elements
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= Makes useoftokens,coins, bills,stored value cardsandcreditcards

= Transactionsarecompleted atthe Pay-by-Space meter, eliminatingthe needforthe
customer to return to theirvehicle

= Providesan excellent communication platform to obtainoccupancy and payment
informationwhendynamic real-time data is the primary goal

= Interfaceswith Pay-by-Cell transactions by workingin conjunction withthe mainoffice
database, eliminating the need forenforcement staffto carry extrahardwareand
accessories

=  Supportstwo-way communicationto allowthe operator to:

= receive paymenttransaction and trouble alarminformation

= performrateandtimechanges

= providereal-timecreditcardtransaction processing

= Capableofoperatingutilizing solar power

= The systemcan be networked so the parking customer may extend time fromany ofthe
Pay -by-Space meters, provided they knowtheir parking stall number.

Potential Drawbacks

= Because Pay-by-Space requiresa parkingstallnumberto be entered into the meter, all
parking spaces will be requiredto be 20 feetin length, as outlined in the “Manual on
Uniform Traffic Control Devices” (MUTCD). Notall vehicles require 20 feet,and because
ofthis, the systemis notcapable of maximizingall available parkingona block.

= Pay-by-space metersalso require curbside parking stallnumbers to identify each parking
space. Giventhearea’swinter conditions, elevated markers from the sidewalkwillbe
required. Thisaddstoadditionalcurbside clutter.

= Often parking customers neglectto make note of the parkingspace number, and thisis
even more likelyforavisitor,whois required to complete a parkingtransaction. The
customer then has to makeareturntripto theirvehicle to obtainthis information, often
resultingin frustration withthe experience.

Pay-and-Display

Like Pay-by-Space meters, Pay-and-Display meters are usually installed one perblockface. The
key distinctionfrom Pay-by-Space systems is that Pay-and-Display systems eliminate the needto
mark oridentify parkingstalls by providing customerswitha receiptofpaymenttodisplay onthe
dash oftheirvehicle.

How it Works

Afterparking, the customer paysfora selected amount of parkingtime, and thendisplaysthe
validreceiptonthedashoftheirvehicle. Thisprovides proof of payment to the enforcement
officers.

Enforcement

Thereisreally only one efficientway to enforce Pay-and-Display meters,andthatis onfoot. The
receipt,which actsas proof of payment, is displayed onthe dash,and thereis noway to
electronically communicate paymentinformation to enforcement staff.
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Key Features

Makes use oftokens, coins, bills, stored value cardsand creditcards
Supportstwo-way communicationto allowthe operator:

— toreceive paymenttransaction andtrouble alarm information
— toperformrateandtime changes

— toprovidereal-timecreditcardtransaction processing

No needtostripe parkingspacesordisplay space numbers. Receiptsindicate proofof
pay ment, notstalls, whichcan resultina5 to 10%gainin parkingspaces.

The same space can be sold multiple times in the same time period due to the user taking
the timewiththem; any unused parking timeis onthedisplay receiptandnoton the
meter, increasingrevenue potential

The customer benefits by beingable use the same receiptin multiple parking spaces,
providedthereceiptis still valid, and the parkingratesandrestrictionsare the same

In most cases, one unit cancover an entire block face.
Capable of operating by utilizing solar power

Potential Drawbacks

While Pay-and-Display is capable of live communication technology, because there is no
assigned parkingspace or stall number required for this technology, the systemis not
capable of giving real-time occupancy data.

This systemrequiresthe userto return to theirvehicle and place the purchased receipton
the dashafterthe transactionis complete.
Pay -by-celldoes notinterface witha Pay-and-Display meter, butstill maybeusedas a

pay mentoption. A separate monitoringsystemis requiredto be usedby the Parking
Enforcement Officer.

Pay-by-Plate

Pay -by-Plate (PBP) systemsare the newest and least used among pay stationsystems. Some cities
are requestinginformationregardingthis technology,andwhile thereis interest, itis nota
preferredtechnology.

How it Works

AswithPay-by-Space and Pay-and-Display, the pay station is typically located mid-blockand
coversmultiple parkingspaces. Once a parkingcustomer parksand locatesa meter, theyenter
theirvehicle license plateidentity. The plate identityis linked with a digital record of payment
and recordedin a central database.

Enforcement

Enforcementof Pay-by-Plate does require some formofa live communicationdevicein thefield.
Thisisnormally doneusinglive hand heldunitsor Licenses Plate Recognition vehicles.

Key Elements

Makes use of tokens, coins, bills, stored value cardsandcreditcards
Supportstwo-way communicationto allowthe operator:
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— toreceive paymenttransaction andtrouble alarm information
— toperformrateandtime changes

= No needtostripe parkingspacesordisplay space numbers. Receiptsindicate proofof
pay ment, notstalls,whichcan resultina5 to 10%gainin parkingspaces.

= Capableofoperatingby utilizing solar power
= Pay-by-licenseis the only pay station technology, at this time thatcanbe enforced using
license-plate-recognition systems
Potential Drawbacks

= Thesystemdoes requirethe customerto enter the vehicle license plate number. For first
time usersandvisitors thiswill require a significant learning curve as well as a very
detailed marketingand education component.

=  While Pay-and-Display is capable of live communication technology, because thereis no
assigned parkingspace or stall number required for this technology, the systemis not
capable ofgiving real-time occupancy data.

= Ifstreetsensortechnology is requiredthen20 foot stripped parking stalls will be
required.

SINGLE SPACE SMART METERS

Many ofthe capabilities and amenitiesthat were once exclusive to Pay Station products are being
offeredin single-space, “smart meter” products. More expensive than a typical, single-space
meter, butless expensive thana pay station, these meters essentially functionas pay stations,
while providing the payment-locationconvenience of a traditional meter. Another emerging
advantage ofthese metersis the capacity to add “occupancy sensors” to the meter, providing real-
time occupancy dataat much lower costscomparedto “in-street” sensor systems.

Key Elements:

= Makesuseoftokens,coins, stored value cards and creditcards
= The parking customeris not requiredto returnto theirvehicle to display a receipt.
= Capableofoperatingonsolar power

= The meterislocated atthe parkingstall,so thereis no need for the customertowalk any
distance to make a transaction.

= Optionalvehicledetectionbuiltinto the meter.

= Offersaresetmode. When a paidvehicle leaves, the meter will zero out remaining time.
= Pay-by-Cell canstill be used asa paymentoption

= Retrofitsinto mostexistingmeter housings/poles.

Potential Drawbacks

= Thissystemstill requires a meterandpoleatevery parking stall.

= Size limitationsofcoin canisterswill keep current single space parking meter collection
procedures and associated costs.
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= Allparkingspaceswillberequired tobe 20 feetin length,as outlinedin the “Manualon
Uniform Traffic Control Devices” (MUTCD). Notall vehicles require 20 feet,and
therefore, this systemis not capable of maximizingall available parking on a block.

= Each meterrequires itsowncommunicationaccount, whichresultsin an increased cost
over pay station technology.

PAY BY PHONE

Mobile-phone payment, or pay-by-phone (PBP), technology has recently evolved as one ofthe
mostinnovative advances in parking paymenttechnology, and one of the most popular options
for payingparking costs. The convenienceit offershelps drivers avoid dealingwith change and
has beenshown to increase compliance and reduce resistance to demand-based parking rates.

Using a mobile phone application, parking purchases are made by dialing, texting, or scanning
the IDnumberor QR code forthe parking space orzone, and purchasing theamountoftime
desired. First-time users must set up an account, includinglicense plateand creditcard
information. Once registered, subsequentparking sessionscanbe paidforwithafew tapsonthe
phone.One ofthe most popular featuresofPBP is the benefitof receiving text messages when the
time one haspaid foris aboutto expire, followed by the option to add more time witha few taps
ofthe screen. Additionally, systems canbe setupso that driversonly pay for the time they
actually parked.

The convenience of PBP for boththe customerandthe parkingprovider is a significant factor
when considering implementation. Usersdo nothave carry coinsorwalk back and forthbetween
destinations and meters when their timeis nearingexpiration. For providers, PBP willeliminate
the needtoinstall newcredit-card capable revenue collection infrastructure on the street, as well
as the cost of labor, maintenance, and collectionsfor these systems. PBP providerstypically
chargeasmall feeforeachtransaction. Thisfee caneither be passed onto customersorpaidfor
by the parking provider.
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PARKING BENEFIT DISTRICTS

A key, complementary strategy for Performance-Based Pricing is returningsome orall resulting
parking revenueto fund local improvements. Thisapproach is knownas a Parking Be nefit District
(PBD). ParkingBenefit Districts underscore and formalize management policies that parking-rate
adjustmentswillbe made based onperformance criteria like space availability during peak-
demand conditions, rather thanrevenue generation opportunities. By ensuring that revenue gains
from strategic rate adjustmentswill captured for shared, local benefits,a PBD program creates
stakeholderswith a vested interestin well-managed, and appropriately-priced parking resources.
This stakeholder relationship can be further enhanced by allowing local stakeholders to influence
or determine what investmentsare made with PBD funds.

Figure 2 Meters Promotethe Benefits Funded by Parking Revenuesin Pasadena, CA

(A - g

OBJECTIVES & BENEFITS

= Increase stakeholder support for well-managed and appropriately-priced parking.
= Promotethe connectionbetween parkingrevenuesand localimprovements.

= Make Performance-Based Pricing (see separate Strategy Sheet, “Performance-Based
Pricing”) policiesmore transparent, while making the benefitsofsuch policies more
conspicuous.

= Use revenueto offset the impactofincreasingparkingdemand on parkingcosts, by
expanding and improvingdriving alternativesand other cost-saving benefits.
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= Investing parking revenues in mobility improvementsand demand-management benefits
can createavirtuouscircle, in whichincreased parking revenue helpsto shiftdemandto
other modes, or non-peak times, thereby easing parkingdemand and preventing further
rate increases.

= These investments canalso produce significant co-benefits, while extendingthe
effectivenessofexisting parkingresources, by facilitating:

— Greater mobility choice,
— Reduced commutingcosts,
— More active sidewalksand public spaces, and
— Expandedaccessto safe active-mobility networks.
Figure 3 Parking Revenues Provide Enhanced Downtown Transit in Grand Rapids

KEY ELEMENTS

» ParkingEnterprise Fund—Captureall parkingrevenue, or atleastrevenue gains
provided by rate adjustments made following the establishment of the PBD program, or
parking, mobility, and demand-managementinvestments.

= Stakeholder Engagement—Makesure area parkingstakeholders, includingall
parking users,are aware of the program, and its capacity to convert parkingfees into
publicimprovements.

= Investments—Ensurethatinvestmentsare made, in line withstakeholder priorities
and parking-managementobjectives.
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Promotion—Ensurethatthe program’sactivitiesand benefitsare knownin order to
further builda stakeholder base for effective parkingmanagement, even whenthat
requires rate increases.

IMPLEMENTATION APPROACHES

PBD and similar programsvary based on the following approach elements.

Level ofstakeholderinvolvementin program-revenue investments —Notall
PBDs directly involve stakeholdersin the selection of public improvementsto be funded;
thoughthe mosteffective programs ensure thatinvestmentssupportbroad stakeholder
priorities and objectives.

Formality ofthe program—Many citieshave parkingenterprise funds,andinvestin
public improvements, withouta formally-recognized or branded PBD program; they
simply capture parking revenues forinvestment in public parking, mobility,and/or
demand-management resources asa matter of effective parking management.

Range of investments—The most traditionalversion ofa PBDis a public parking
programthatcapturesparkingfeesto ensure thatthe systemis self-supporting. While not
asinnovativeasother PBDiterations, thisensures thatparking is notsubsidized, thus
reducing therisk of over-supplying parkingas an “economic development” strategy.
Other PBD programs mustlimit investments to parking, mobility, or demand-
managementinvestments. Otherscan invest in a muchwider range of improvements,
includingsidewalk cleaning and public art.
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ENFORCEMENT &
MONITORING TECHNOLOGY:
LICENSE PLATE READERS

OVERVIEW

Parkingenforcementvehicles equipped with LPR technology can provide highly efficient time-
limit monitoring, parking-meter paymentstatus, and residential permit parking (RPP)
enforcement, while also providing a stream of dataonvehicle occupanciesthat canbe usedto
monitor utilization/availability conditionsacross downtown. LPR also provides visual evidence
for infractions, whenit occurs and when a citationis issued, which can be invaluable for
adjudicationpurposes.

LPR technology hasevolvedinto a core enforcement, permit-management, and scofflaw-
mitigationtool forcities. LPR increases efficiency in severalways, including the automation of
vehicle-location and parking-duration monitoring. This cansignificantly increase payment and
time-limitcompliance. LPRtechnology canalso enforce RPP regulations, by validatingthe permit
statusofparkedvehicles, if permitsare linked to license plates.

KEY USES

Permit Enforcement

Many LPR vendorsprovide specialized technology for parking enforcement purposes and have
developedthe software to integrate with most citation, permit-management, and technology-
hardware vendors.

Time Limit Enforcement

For time-limitenforcement, LPRprovidesdigital chalkingthatcan track the location ofa vehicle,
how longit was parked in a specific location/designated area, to track parking durationsagainst
postedtime limits. Thishelpsprovide a more transparent, consistentapproach to time-limit
management, while reducinglabor costsassociated with traditional “tire chalking” systems.

Performance Tracking

LPRdata canbe usedto measure parkingoccupancy, track availability, and monitor parking
demand patterns, over time, in supportofa Performance-Based managementprogram. Adaily
data collection route could be incorporated into normal enforcementduties and routines. The
informationgathered fromthis routine procedure will provide aninvaluable resource foranalysis
and ongoing assessment. This will also provide a substantial long-term cost savingssince the City
should not need to retain future occupancy study support services because the information will be
sy stematically collected.
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INTEGRATION

Integration requirements must be clearly defined in any vendor solicitationor newcontractfor
citation, permit,and metering technologies. This will allow PEOs to link vehicle occupanciesto
pay ment/permit requirements and/or time-limitrestrictions. Integrationrequirements andthe
costofany software development should be the burden of the parking technology vendors. Data
integrationmustbe addressed duringthe solicitationand contractingstage witheachvendorand
the City should have a standard application programming interface (API) requirement that is
includedwithany parkingsolicitation. Integrationwith theenforcementhandheldis imperative
to maximize the efficiency of the PEOs and minimize the burdenofequipment thattheyare
requiredtocarry.

COST

The approximate costto supportthe installation of LPR equipmentonan existingvehicle is
approximately $50,000-$65,000, inclusive of training and infrastructure needs, the installation

ofthe camerasontheoutside of the vehicle, wheel-imaging camera, the processingunit in the
trunk,andthein-vehicle PCand navigator set-up in the frontseat.
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BROKERING SHARED
PARKING & SUPPORTING
TECH

BROKERING SHARED PARKING

Sharedparking is the co-location of off-street parkingin a single location that serves the parking
demandformultiple land usesin a mixed-use context. Shared parking is particularly valuablein
walkable, mixed-use centers in which small, private lots tend to be overwhelmed with demand
when theirassociated land uses are busy, and significantly under-utilized much oftherestofthe
time.Fortunately, suchdistricts also presenttwo distinct, cross-supportive shared-parking
opportunities thatcanreduce parkingsupply needswhile providing more destinationswith
“overflow” parking resources.

Staggered Peaks

The first shared parking opportunity offered by mixed-use developmentcomesfrom the staggered
demand peaks associated witheach use. Different land usesgenerate unique levelsand patterns
of parking demand. Parking supplies at mixed-use locations accommodate these demand
fluctuations more efficiently than segregated suppliesby accommodating peaking uses with
spacesleftvacantby otheruses. Thus, the same parking lotthatwasfull of workers'vehicles
duringthedaycan beusedforresidentsat night.

Because parking demand for differentland uses fluctuates throughout the day, each land use
within a mixed-use developmenthasa variable parkingdemand rate by time ofday. Shared
parking doesnot reduce parkingdemand per se. Rather, it reduces the number of spaces needed
to meetthe parking demand. These efficienciesallow for amuchsmaller “parkingfootprint”,and
thus reducing the space between buildings, while lowering the cost of development, housing,
goodsandservices in urbandistricts.

Internal Capture

Mixed-use projectsallow for parking efficiencies through “internal capture” trips. Suchtrips are
made by patronswho, havingalready parked, travel between useswithoutaccessing their vehicle.
Restaurants and retail servicesare commongeneratorsofinternal capture tripsin mixed-use
developments, as they serve bothemployeesand residents within the same development. Not
only doesthis proximity of uses presentan opportunity to conserve land areafromparking uses,
butit reduceslocalized congestionas local employeesandresidentscan easily accesseveryday
goodsandservices withinwalking distance.

Some cities have maximized shared parking by facilitating the public use of private parking
duringagivenbuilding'soff-peak hours (i.e. theevening in a parking lotassociated with an office
building). Increasingthe share of parking in agiven areathat is opento public use canalso help
justify reduced accessory parking requirements, whichcanin turnensure that morelandis
reservedforactive uses.
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Contextual Considerations

Sharedparking is particularly valuable in walkable, mixed-use centers in whichsmall, private lots
tend to be overwhelmed with demand whentheir associated land usesare busy, and significantly
under-utilized muchoftherestofthetime. Incitieswith effective municipal parking systems, this
isty pically theresultofa legacy of parking requirementsand/or development patternsthat
soughttoensure adequate parking ateach destination, despite the typical physical constraints of
development sites in walkable urbandistricts. Asa result, the developed usestend to never have
enough parking when they need it most, and far too much at mostother times. Whileitis
essentialtoaddress any codes or developer tendencies that might continue this practice into the
future,arrangementsto share these parking capacitiesamongaffected developments can provide
significantrelief.

Implementation Barriers

Viablesharingarrangementsoften failto materialize due to a lack of initiative amongthose
seeking more capacity, orto liability concernsamong those with excess capacity. Citiescan play a
vital rolein realizing these potential capacity gainsby engaging these parties, actively exploring
the following options.

= Liaise between business, property, and lotownerswith recognizable opportunitiesfor
mutually beneficial arrangements.

= Initiate negotiations by providing anindependent perspective onissuesand
opportunities, identifying shared-benefit opportunities, and helpingto addresscommon
concerns.

= Negotiate agreements, includingidentifying strategic agreement components, as
necessary,suchas:

— Compensationin theformofincreased lot maintenance, lot improvements, added
security, etc.

— Restricting accessto the shared parking, via permits, to areaemployees to reduce risk
and increase accountability.

— Defining any added security or enforcement measures necessary to ensure that the
primary uses of the lot are prioritized.

= Steppingintoremove stubborn barrierstoviable arrangement, whenfeasible.

—  Thiscommonlyincludes assumingadded liability-insurance costsrelated to the
sharing agreements.

SUPPORTING TECHNOLOGY & INNOVATION

Below are two case studies presentinginnovative approachesto optimizing shared-parking
potentialin downtown districts, bothincorporating pay-by-phone technology.
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Case Studies

Asheville, NC

Driversin downtown Asheville can pay for the City’son-street parkingusing the Passport Parking
App.Sighage denotesthe parking zone and provides instructionsto pay for parkingusinga cell
phone. Ifusersdo nothave a smartphone, they canstill pay usingtheir phone by calling a number
and specifyingthe zone or by textinga code (after registration).

Recently, private lot owners approached Passport, the third-party provider of Asheville’sparking
app, tobecome partofthe same paymentsystem. Passport assigns thelota “Zone,” and
incorporates thelotinto theappwiththe other Asheville parking resources. The lot owner posts
signage describingthe rates and regulations for the lot (see Figure 4). Some lotsmaintaintheir
private parkingfor periods of the day and convertto public parking in off-hours. Othersoperate
as privately-owned, public parking throughout the entire day. Either way, private lot owners are
able totake advantage of the city’seasy-to-use parking systemwithoutgiving up control of the lot
itself.

The Asheville example highlights how cities themselves may notneedto convince private lot
ownersonce pay-by-cell programs have become established in a city. Sometimes, the ease and
simplicity offered by theappis enoughofan incentive to motivate lotownersto seekout
participationthemselves.
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Figure4 Private Lotwith PublicPaymentafter 5pm— Asheville, NC
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Omaha, NE

The City of Omaharecently branded the Parking Division of its Public Works Departmentas Park
Omahatosignal acommitmentto provide coordinated and strategic managementofitson-and
off-street parking resources. A key componentofthe Park Omaha missionwasto set upa system
to incorporate private parking facilitiesas a meansto avoid building more City facilities. “We
want to maximize efficiency, minimize frustrations and develop anextensive shared parking
network.”s

6 https:/ /parkomaha.com /about/
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Figure5 Park Omaha map showing City & Partner Off-Street Parking
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The result of these effortsis the highly successful, Park Omaha Partners program.
Park Omaha Partners

Park Omahalaunched the Park OmahaPartners programto “boost the number of public parking
spacesand helpvisitorseasily locate themin the popular downtownarea”.7 The program
provides a user-friendly, online processfor property owners to offer theirunused spaces, at a
specified schedule, to the Park Omahanetwork through a shared parkingagreement. The process
beginswithan online application —see below.

Accepted Partner locationsare added to the Park Omahainteractive map. An expanded mapview
also provides informationonrates, hoursof operation and paymentoptions. ParkOmaha
identifiesthese facilities, as “partner” facilities,and distinguishesthem from Park Omaha
facilities, in itsmapsandinformation materials. AsPartner facilities, private lots are given official
(copyrighted) signage/iconography with a distinctlogo thatidentifies themas part of the City
parking system, while indicating that hours of access, rates, and other regulations may vary from
standard Park Omahafacilities. The copyrighted brandinghelps to preventunapproved private
lots fromusingthe same designand callingthemselvesPark Omaha Partners.

One ofthe key tools to make thisworkhasbeenfacilitating payment via the Park Omaha A pp.
Partnerfacilitiesare givena unigue payment-zone designation to use this mobile-payment
system, allowing driversto pay for parking exactly as theywouldin a City facility. Payment
revenue goes directly to the facility owners, thusallowing private facility ownersto monetize their
excess parking without having to setup paymentsystems. Thishasbeen a critical component in
recruiting new Partners to the program.

7 hitps:/ /parkomaha.com /about/park-omaha-partners/
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Figure 6 Partners Application Portal

Interested in becoming a Park Omaha Partner?
If your residential or business building has unused parking spaces (for example after 5 p.m.
or on weekends) and you would like to be part of the shared Park Omaha Partner program,

fill out the form below or call City of Omaha Parking Division at 402-444-PARK to learn more.

NAME OF FACILITY

LOCATION OF FACILITY *

TYPE OF FACILITY *

AVAILABILITY *

How many spaces will you have available for public parking?

HOURS/RATES ~

Source: https://parkomaha.com/about/park-omaha-parners/
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Figure7 Park Omaha map showing City & Partner Off-Street Parking
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Program Collaborators

= The City’sPlanningand Public Worksdepartments, with the guidance ofthe Mayor’s
Office, have partneredwith Park Omahato ensure that parkingis partofthe downtown
trailblazing system—signsthat lead visitorsto popular venues.

= ParkOmahacontracts with Republic Parking to operate and administer the parking
sy stem, provide professional customer service, make parkingupgrades,and oversee
a Parking Ambassador program.

= A parkingadvisory committee—comprised of representatives fromcity staff, retailers,
developers and business leaders —providesguidance onparking improvements, ratesand
makesrecommendations.

Keys to Success

The City initiated private lot participation in the Partners program by giving presentations to local
lot owners and operators. ParkOmaha has seen the prospectsof the Partners program become
increasingly attractive to private facility owners, especially as the approach provesviableand
profitable,andthetechnology hassuccessfully incorporated private facilitiesto handle demand,
even fromlarge events, seamlessly.

Challenges

While the proliferation of smartphonesand mobile paymentsoffersdistinct benefitsfor cities that
wish to incorporate privately owned parking into their systems, there are challengesto consider
associated with thisstrategy. For one,some private ownersmay fear the added liability associated
with openingup thelot/structure to the public. I n addition, incorporating private resources
meanschoosingto standardize or notstandardize pricing, hours, and regulationsacross available
parking resources. This could cause confusionorwork against shared parking management goals,
and shouldbeconsideredaspartofany partnering processes.
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RESIDENT PERMIT PARKING
(RPP)

CONCEPT OVERVIEW

Residential permit parking (RPP) programscanimprove on-streetparkingavailability for local
residents withina specific neighborhood/district, typically by issuing permitsto local households
and restricting parking for non-permit-holdersduringselected hours,and/or onselected days.
RPP programsoriginated as a meansto keep parking-demand from adjacentcommercial business
districts or nearby transitstations from “spilling over” into residential areas. Insome more
densely urbanized locations, they have been implemented as a meansof managing resident
parking demand, andbringingresident-vehicle curbside occupancy levelsmorein linewith
available supplies.

Figure 8 ResidentPermit Parkingin Medford, MA

OBJECTIVES & BENEFITS

» Ensureparkingavailability for local residents, particularly during timesofhigh demand
within a specific neighborhood or district.

» Help maintainthevalue ofhomesin urbandistricts, particularly where homes have
minimal or no off-street parking, by ensuringconsistent and convenient parking
opportunities.

= Reduce public concerns about “spillover” impacts from strategic parking management
(pricing, restrictions, etc.)and zoning (reduced minimum parking requirements, parking
maximums, etc.) practices.
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GOALS & PRINCIPLES

Prioritize parkingfor residents and their guests.

Make clear that affected streets remain public resources, with particular preference given
to residents only where and whenaccess to housing would otherwise be constrained by
drivers withmore suitable parkingoptions.

Maintain public parking accesswhenresidentdemand is more modest.

Make clear that the purchase ofa permitdoesnot guarantee the permit holdera space on

any given block, parkinglotor particular location.

Control the number ofissued permits to ensure thatthe on-streetspaces arenot

overwhelmed.

— Thisisgenerally only anissue in higher-density neighborhoods in which most
households lack access to dedicated off-street parking options.

— The City of Toronto, forexample, capsthe number of permitsissued to the curbside-
parking capacity withineach zone, and limitshouseholdsto single permitsuntil all
eligible households have secured or declined to purchase a permt.

Incorporate clear signage and user-friendly technology options so the programis easy to

understand for motoristsand simple to enforce for staff.

KEY ELEMENTS

Core elements ofan RPP program include the following.

Zones: Assign permitsto appropriately-sized residential areas/neighborhoods.

Petition-initiation: Consider newzones in response to a petition signed by
representatives from householdsthat would be affected.

— Mostcities withan RPP require a minimum number of residential units in the
proposed RPP areato signa petition of support and that a majority of their residents
approve of programimplementation.

— Requiredmajority levels range from 50% (Boston, MA and Portland, OR) to 80%
(Chicago, IL).

Hardship: Confirm conditionsof reduced resident accessto neighborhood street

parking before final approval.

Fees: Ensurethat these cover the costofadministering the program,ifnot the cost of
maintaining the affected streets. Some citieshave adopted more strategic pricing
approaches, particularly to addresslocationswhere resident permitdemand is
significantly higher than curbside capacities.

Schedule: Customize enforcementhours to respondto local demand conditions,
breaking fromthe initial tendency to set hours around the workday. Thishasbecome a
morecommon practice, and city-center neighborhoods have continued to attract “24/7”
activity.

VisitorParking: Typically accommodated through visitor permits, a small amountof
whichis commonly provided witha resident permitwith the optionto purchase more.
Some cities have begunto meter high-demand neighborhood blocks, exempting resident-
permitholders,as ameansofaccommodatingvisitor parkingneedswithouthavingto
administer visitor permits.
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Figure9 Arlington County, VAParking Permit Types
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AREAS OF INNOVATION

More innovative practices in managing RPP programs include the following.

= LimitingPermits: Cap the numberofpermits based on supply, to ensure consistent
availability for permitholders. Toronto is the only city in North Americathatcurrently
hasacap.

= LimitingHousehold Permits: Limitthe number of permits a household can
purchase, to seek more consistentavailability for permitholders. Providence, RI, and
Sacramento, CA, limitpermitsto 2 perresidence; Seattle, WA, limitspermitsto 4 per
residence.

= Graduated Permit Rates: Discourage overuse of curbside parking in high-demand
areas, by charging households anescalating rate for multiple permits. Arlington County,
V A was anearly adopter ofthis approach, and continues to use it to manage demandfor
permits initsmorewalkable urban districts.

CONTEXTUAL CONSIDERATIONS

RPP programsare particularly usefuland sought after in residentialareasnear a transitstation, a
commercial/employmentcenter,orany destination thatgeneratessignificant parking demand.
RPP can also help reduce resistance to effective curbside management efforts in commercialand
mixed-use areas, by reducing the riskthat pricing/restrictionsin these areawillshift parking
demandinto nearbyareas. Similarly, an effective RPP program canreduce public pressure to
maintainminimum parking requirementsfor new development, which many established
residents consider the only effective means of preservingtheir curbside parking from the impacts
ofgrowth.

CASE STUDIES IN INNOVATION
RPP + Daytime Business/Employee Permits: Aspen, CO

The City of Aspen established Residential Permit Parkingzonesto preventoverflowparking from
the city’s downtown, whichimplemented paid parking in 1995. Residents are providedwith
parking permitsandvisitors areallowed to parkforfreeforup to 2 hours in an8-hour period. To
increase utilization of on-street parking facilitiestowards 85% occupancy, the city sells1-day
visitorpassesto park formorethan2 hoursin RPP zones. Any visitor may purchase day passes
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without involvementofa resident for $7 at a localgrocery store, via pay-by-phone, oratone of15
neighborhood pay stations.

Businessesin RPP zonesareallowed to purchase businessvehicle permits, whichare non-
transferable and cost $1,000 pery ear. Lodges within RPP zonescan purchase parking permitsfor
guestuse. After lodge employeeswere found usingguest permitsfor personal parking, the City
implementeda “two strikes” program that banned lodges from purchasing permits when
employeesare caught twice abusing the program. Parkingavailability in residential
neighborhoodsis regularly monitored by the City and rates are increased whenaverage
occupancy in the neighborhood exceeds 85%overa 1-year period.

RPP zonesareenforced using license plate recognition (LPR) technology, whichallows the 3,000
residential-zone parking spaces to be checked 2-3 timesper day. Enforcement vehicles identify
carsthat parkin RPP zonesfor morethan 2 hoursin an 8-hour period without purchasing a day
pass orholdingan RPP. Physical passes are unnecessary as enforcementvehicles accessa
database withinformation on all residential passholders.8

Visitor Parking: Charleston, SC

The City of Charlestonestablishedits first residential permit parkingdistrictin 1975 to minimize
the number ofnon-residentialand commercial vehicles competingfor parking in residential
neighborhoods. Currently, thereare 11 parkingdistricts, rangingin size froma fewblocks to
several dozen, whichcover much of downtown Charleston. Each residence withina Resident
Permit Parkingdistrictis allowed up to two on-street parking permit decalsfor their specific
district, and more than 8,000 permitsare issued annually.

The City offers homeowners the optionto purchase the following guest passes to accommodate
theirindividual need forlongtermyvisitor parking:

= Single day pass

=  Two weekpass

= Abooklet of 30 single-day passesat a discounted rate

Guest passes must befilled outandinitialed by the homeowner and placed onthevehicle
dashboard.®

8 Contemporary Approaches to Parking Pricing: A Primer, USDOT-FHWA, 2012
9 "Charlotte Curb Lane Management Study." Charlotte Department of Transportation.
charmeck.org/city /charlotte /Transportation/Parking /Pages/CurbLane ManagementStudy.aspx).
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REDEFINING PARKING
REQUIREMENTS

BACKGROUND

Minimum Parking Requirements

Parkingrequirements defined within municipal zoningcodesare a powerfultool for shapinga
city’stransportationand developmentcharacter. For several decades, zoning codes acrossthe
United States have emphasized minimum requirementsfor on-site, tenant-reserved parking
spacesto protectlocal street-parking capacities from parking activity generated by new
development. The concernwasthatwithout these requirements, developerswould save money
and developable land areaby not building any parking, relying instead on nearby street parking to
accommodate their project’'sparkingneeds. I n response, citiesbeganto require sufficient
accessory parkingat eachnewdevelopment—enoughto ensure that a space would alwaysbe
available foranyonewho needed one.

For thistowork, not only must developers provide enough parking to meet peak demand, but
they needto provide it for free to preventdriversfrom parking on-street to save money. The
result ofthisapproachis thecommonpractice of requiringfar more parking than is consistently
neededat newdevelopment projects. Thereare,of course, exceptions, butaerialimagesof most
downtowns and commercial centersattestto the factthat most have beeninundated with low-
costparking facilitiesthatare mostly empty, most of the time.

Thisisnotonlyawaste ofsomeofthebestrealestate in the country, it depressesdevelopment
densitiesand undermineswalkable, bike-friendly, and transit-accessible development patterns.

Trend Toward Reduced or Eliminated Requirements

Today, governments are increasingly questioning the meritsof minimum parking requirements in
urbancenters— particularly as traditional urbanforms and transportation optionshave regained
considerable market favor. In many of these areas, requirements have been reduced or eliminated
inrecognitionofthe potential for minimum requirementsto be counter-productive. I ncreasingly,
many are proposing full-scale reviews of their standards, and even considering removing parking
requirementsaltogether.

Minimum parking requirements are notthe only reasonprojectsendup “over-parked”.
Developers who are unfamiliar withwalkable, transit-accessible urbancentersoften bring
assumptionsand formulasbuiltfromexperience gained in highly auto-dependent environments.
Asoften, lendersbringthe same assumptionsand formulas to downtown projects, insisting upon
levels of parkingthat go beyond zoning code requirements, and well beyond the highest peak
levels ofdemandgenerated by realized development. 1 L As a result, in many contexts, removing

10 http:/ /www.planetizen.com /node /56296
" http:/ /www.washingtonpost.com /wp-dyn/content/ article /2009/10/07 /AR2009100703 996.html
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minimum parking requirementsis not enough to addressthe many problems created by a glutof
private, free parkingin urbanareas, asoutlined above.

The Emerging-Mobility Disruption

The costofover-requiring parkingis setto become evengreater, as disruptive technologies and
serviceinnovations, primarily in thearenaof“Shared Mobility”, push US travel preferences
towardwhat many expectto be a profound paradigm shift, and potentially a significantdropin
personal-auto parking demand. While the exactimpactis still to be determined, some experts
estimate thatself-driving vehicles predominantly utilized through on-demand, shared-mobility
services, could eliminate the need for upto 90%ofthe currentparkingsupply over the nexttwo
decades.2 Serviceslike Uber and Lyft are already significantly reducingauto-dependency,
allowing more commutersto shifttheir primary mode away fromdriving by providinga nimble,
affordable, and increasingly-familiar, non-driving “rainy day” commute option.

This relatively recent mobility phenomenon hasgood company in several, more-established
Shared Mobility elements, such as car-share, bike-share,and computer-matched ridesharing.
Where accessto these options is consistent, one-car and carless households are becomingfar
morecommon,B furtherincreasing the share oftripstaken by modesthatrequirea fractionofthe
parking necessary for private autos. I nto thisever-expanding mix of mobility options, driverless
autoscanbeexpectedto bring a newlevelofdisruption and opportunity. Putsimply, driverless
ride services will combine the distinctly appealingcomponents of car-sharing (privacy and
autonomy) and TNCs (Transportation Network Carriers: door-to-door service, no drivingor
parking necessary) servicesat a fraction of the costforeither.s

A NEW APPROACH

Require Access Accommodation, Keep Parking in the Mix

Ensurethat most parking, whether provide on-site at newdevelopment or via I nLieu Fees,
provides accessbenefitsthatgo beyond the developmentsite,andto allowfor privateand public
investmentsto shiftaway from parking where and when mobilityand TDM become more relevant
and effective. By keepingparking asa primary option, thisapproachwillallow municipalitiesto
focusonparkingsolutionsin the near-term, as downtown parkingfacilitiesare redeveloped and
replacement capacities remaina priority. Fiveyearsfrom now, the same code willallow
municipalities to jointly-develop a mobility hub, orexpanda bike-share systemshould
replacement capacities no longer be a necessary partof repurposingdowntown parkinggarages.
Atthesametime, the approach providesa unique range of options for developersto meet
requirementsthat are no longer framed tightly around parking.

3. Provideon-site parking, whichwill be credited toward (or increase) requirements,
dependingon howitis managedandhow broadly accessiblethe spacesare.

4. Provideon-site mobility and TDM amenities, whichwill non-driving travel to the site
moreviableand appealing.

12 http:/ /www.motherjones.com /environment/2016/01/future-parking-self-driving-cars

13 https:/ /escholarship.org/uc/item /5k56406d#page-6

14 https:/ /www.apta.com /resources/reportsandpublications /Documents /APTA-Shared-Mobility .odf (page 6)

15 https:/ /www.morganstanley.com /ideas/car-of-future-is-autonomous-electric-share d-mobility
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5. Providefunding fordistrict-level investments, whichwill provide public parking,
mobility, and TDM benefits, as befitting context and circumstance at the time.

Parking Requirements become Access Management Requirements

Using the existing frameworkfor calculating minimum parking requirements, the “requirement”
is shiftedaway from parking toward a requirement to manage the project’s accessneedsand
impacts, measured as Access Management Requirement (AMR) points.

Figure 10 Examples of Access Management Requirements (in AMR points)

Multi-Family Housing 1 to 3 per dwelling unit, increasing by # ofbedrooms
Ofices L Perd00SQFTFA

Medical Faciliies 1 per 4 Planned Bed sites, or 300 SQ FT.

Standard Restaurant 1 per 4 seats, plus 1 per employee on largestshift
Retail Trade 1 per 150 SQFT FA

Drinking & Entertainment 1 per 4 persons based on building’s maximum capacity

Three Options to Satisfy AMR

Developers canmeeta project's AMR through any combination of the followingthree options.

1. On-site parking,
2. Bonus TDM measures,and
3. InLieuFeepayments.

Case Study: Aspen,CO16

The proposed approach, while novel, is notwithout precedent. The City of Aspen, Colorado very
recentlyadopteda similarapproachfortheir downtown district (the Aspen Infill Area).

The City of Aspenis preparing fora futureintowhichit is becomingincreasingly tenuousto
predictratesof parking-demand generation, particularly in walkable, urban centers. I tis seeking
to integrate parking regulationsand TDM into a Mobility Requirement, whichwill replace all
parking requirementsin itsdowntown. To satisfy the Mobility Requirement, developers will have
three primaryoptions.

1. Provideon-site parking.

2. Commit to on-site mobilityamenitiesand/or TDM programs, beyond the minimum
requiredfortheproject’s Transportation Impact Analysis.?

3. Contributefundingto the provision of public parking, mobility,and TDM programs.

16 http:/ /aspenpublicradio.org/post/aspen-looks-mobility -not-parking-way-future #stream /0

17 hitp:/ /www.aspenpitkin.com /Business-Navigator /Get-Approval-to-Develop/Transportation-Impact-Analysis-
Guidelines/
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Thisisdesignedto generatedirect provision of private amenitiesand programs, while also
allowing developersto, instead fund the provision of public amenitiesand programs. The latter
oftheseoptions, providedviaa Cashin Lieuoption, willgenerate revenue for the City toinvestin
parking, mobility improvements/expansions, or TDM, accordingto existing and anticipated
needs. This allowsthe City to respond to changes in parking demand, mobility preferences, and
transportation/sustainability objectives by shifting resources toward “rightfit” solutions, as those
optionsemergeandevolve.
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