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M E M O R A N D U M  

DATE: July 8, 2010   

TO: City Council Members  

FROM: Russell Weeks 

RE: Briefing: Proposal Regarding Electronic Parking Meters 

CC: Cindy Gust-Jenson, David Everitt, Frank Gray, Tim Harpst, Gordon Hoskins, Jennifer Bruno, Scott 
Vaterlaus 

 
 
 This memorandum pertains to a briefing on a study done by Walker Parking Consultants about 
the potential to replace the City’s 2,114 mechanical parking meters with 344 electronic “multi-space” 
meters. The study was published March 22, and the Transportation Division is scheduled to brief the City 
Council on the study and a City Committee’s recommendations at the Council’s work session July 13. 
 
 The impetus for the study is a series of recommendations in the Downtown in Motion plan which 
the City Council adopted as part of the City’s Transportation Master Plan in November 2008. According 
to Downtown in Motion, “A key objective is to ensure adequate short-term parking for the next 25 years. 
Meeting this objective will involve a coordinated system of on-street and off-street parking open to the 
public on an hourly basis.”1 Among recommendations for short-term improvements to parking (between 
2007 and 2010) is: “Identify types of meters that take a greater variety of payment media and begin to 
replace existing meters. Add new style of meters to unmetered areas of Downtown as warranted by 
parking demand.”2 
 
 The Administration during the briefing would like to hear comment from the City Council on any 
features the Council would like to see in pay stations and their operation – or any features in electronic 
pay stations. The Administration also is seeking comment on any feature that the City Council would not 
like to see. 
 

KEY POINTS 
 

o The study and the City Committee recommend that before the Administration issues a 
request for proposals to replace existing parking meters the City invite potential 
electronic pay station providers to demonstrate their products. The consultant also 
recommends that if a company is hired to provide new meters, that it install 50 meters to 
introduce the meters to the public and to determine if any issues need to be addressed. 
After a 90-day introductory period, the remaining 300 or so new units would be 
installed.3 

 
o Clearly, the study and the committee recommend installing electronic meters where a 

number of people parking in on-street parking spaces could pay with a variety including 
credit cards, “smart cards,” coins, and, possibly, for a higher cost to the City, cash bills.4  
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o The committee recommends that any request for proposals should seek bid options on 
items such as City ownership of the meters and systems versus leasing them; City 
maintenance versus contract maintenance; and single-space meters versus multi-space 
meters.5 According to Transportation Division officials, any request for proposals will be 
“broad and open” to capture the full spectrum of potential providers. 

 
o The consultant estimates that the total initial cost of changing from mechanical meters to 

electronic multi-space meters would be about $7.1 million. The cost includes the pay 
stations, software, office support, and hardware for enforcement officers. In addition, 
annual operating costs are projected to increase as well. It is City Council staff’s 
understanding that the Administration is exploring various options to finance installing 
electronic pay stations. 

 
o The City Committee estimates that net annual revenue from parking meters and parking 

fines (minus annual operating cost) might increase by about $2 million a year more than 
the roughly $3.2 million in actual net revenue the City realized from meters and fines in 
the year 2008. The consultant’s study estimates potential net revenue might increase by 
more than the City Committee estimate.6 

 

ISSUES/QUESTIONS FOR CONSIDERATION 
 

o The Transmittal Memorandum indicates that any future increase or decrease in parking 
rates based on parking space locations and any change in the hours for any new parking 
meter system will require amendments to the Salt Lake City Municipal Code.7 

 
o The study indicates that multi-space meters when used for spaces on streets handle one to 

12 spaces. If 344 multi-space meters replace the existing 2,114 existing mechanical 
meters, the new meters would serve on average about six spaces. 

 
o The key feature that appears to separate multi-space systems from single meters is the 

multi-space system’s ability to accept credit, debit and other magnetic-stripe cards, 
according to the study. However, the study indicates that a “third generation” of single-
space meters can accept the same kind of cards.8 According to the Transportation 
Division, single meters appear to have evolved quickly. 

 
o Given the committee’s recommendation that any request for proposals seek bid options 

for “single-space meters versus multi-space meters,” and the study’s acknowledgement 
that pay-by-space meters “are typically used in off-street applications where spaces can 
be easily numbered using signs or surface paint,” has the committee actually reached any  
conclusion about what system it prefers? (It should be noted that the study indicates that 
multiple pay-by-space meters “are gaining popularity for on-street applications.”9  

 
o What is the malfunction or breakdown rate of the electronic meters, and how does it 

compare to the malfunction or breakdown rate of mechanical meters? 
 

o The study indicates that “electronic boots” can be used for parking enforcement. The 
boot, according to the study, can be released when a parking violator enters an access 
code provided by a call center onto an electronic keypad on the boot.10  Would removing 
the boot be supervised by a parking enforcement officer? If not, how would the boot be 
made available for future use? 
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BACKGROUND 
 
 As indicated earlier in this memorandum, the impetus for exploring the potential use of electronic 
pay stations stems from the Downtown in Motion study that later was adopted as part of the Salt Lake 
City Transportation Master Plan. 
 
 The City Committee exploring the potential use of pay stations involved about a dozen people 
from a variety of City departments and a representative from The Downtown Alliance. 
 
 The use of electronic pay stations as replacements for traditional mechanical pay stations appears 
to be spreading rapidly. A cursory Internet search showed electronic pay stations recently have been 
installed in municipalities ranging from Austin, Texas; to Seattle, to Charlotte, North Carolina; to Ann 
Arbor, Michigan. Council staff has attached information from news stories and Internet websites from a 
variety of cities including the ones listed above. The information from Ann Arbor includes several pages 
of public comment that the City Council may see in the future if electronic pay stations ultimately are 
installed.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                           
1 Downtown in Motion, Page 35. 
2 Ibid. Page 41. 
3 Administration Transmittal Memorandum, June 22, 2010, Page 3. 
4 According to consultant’s study, while multi-space electronic parking meters can be made to accept paper bills, “it should 
be noted that there are typically added expenses and service problems associated with accepting paper money.” Parking Pay 
Station Study, March 22, 2010, Page 16.  
5 Administration Transmittal Memorandum, Page 3. 
6 Ibid. Page 2. Parking Pay Station Study, Page 27. It also should be noted that the study contains the following caveat on 
Page 31. “Estimates and projections … have been premised in part upon assumption provided by our client and/or third party 
sources. … As such (the consultant) makes no warranty or representation express or implied, as to the accuracy of the 
estimates or projections.” 
7 Administration Transmittal Memorandum, Page 3. 
8 Parking Pay Station Study, Pages 5 and 11. 
9 Parking Pay Station Study, Page 7. 
10 Ibid. Page 10. 
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RECOMMENDATION: That the City Council schedule a briefing 

DOCUMENT TYPE: 

BUDGET IMPACT: 

Briefing 

The City's consultant, Walker Parking Consultants, estimates the 
cost to convert the City's parking meters to electronic pay stations, 
including back office support and new enforcement hardware and 
software, to be $7.1M. The annual operating costs will be higher 
than at present, as well, depend ending on how much of the 
processing and maintenance is done by City staff versus contractors; 
but the revenue estimate is also higher. The consultant estimates the 
net revenue increase to be $3.3M millually. The City's steering 
committee of representatives from the various departments involved 
in parking, meters, enforcement and adjudication, believe the 
revenue increase would not likely be sustainable at this mTIount, but 
a net revenue increase of around $2M annually could be possible. 
The consultant's revenue estimates m-e based on current meter rates 
and parking fine fees. 
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DISCUSSION: 

Issue Origin: Downtown In Motion, the Salt Lake City Downtown Transportation Master Plan, 
recommends converting parking meters to accommodate multiple forms of payment, such as 
credit, debit and smart cards. The City Council provided funding to analyze this 
recommendation. 

Analysis: Walker Parking Consultants was hired to educate representatives from many of the 
City departments involved in parking meters, enforcement and adjudication on electronic pay 
station technology options, to prepare a recommendation best suited for our city's situation. City 
organizations that participated on the steering committee were Transportation, Parking 
Enforcement, IMS, Treasurer, Maintenance, Courts and the Downtown Alliance. 

An electronic copy of the study report is contained in Attachment 1. The recommendation in the 
report is summarized below and is concurred on by the City's steering committee. 

Features 
The recommended features of an electronic pay station system include: 

1. Pay By Space (no need for user to return to car to display receipt) 
2. Solar Powered with hard wire capability 

3. Space Sensors under each parking stall to zero-out unused time when vehicles leave, alert 
enforcement of violators and provide parking usage data 

4. Acccpt Visa/MasterCard credit and debit cards, coins and tokens 
5. Capable of accepting paper currency and smartcards 

6. Accept payment by cell phone and SMS text message via 3rd party provider 
7. Issue a receipt on request 

8. Networked with real-time communication among Courts, Enforcement, Maintenance 
9. Handheld enforcement units print citations and communicate information real-time to 

Courts 

10. Customizable record keeping on parking usage, payments, maintenance needs 
11. Lockable cash vault 

12. Variable rate capability (day of week and time of day) 
13. Ability to host electric vehicle charging 

Costs & Revenue 

The consultant estimates the total start-up cost to be $7.lM and the aJillual net revenue increase 
to be $3.3M alillually. The City's steering committee believes the annual net revenue increase 

estimate is overly optimistic and unsustainable, but a net revenue increase of around $2M 
annually could be possible. 

TimefraJlle 
Implementation time is estimated to be approximately one year. It is proposed that the 
consultant and city committee invite product providers to attend a product demonstration before 
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a Request for Proposal is finalized and issued. This would clarify a number of specifics in the 
RFP and should lead to a better bid on this proposal which is new to everyone in the City. A 
supplier will be selected by competitive process. Contracts for purchase, installation and 
services will need to be prepared. The consultant also recommends a 90-day test with 50 units 
be conducted to introduce the system to the public and determine ifthere are any issues that need 
to be corrected before full deployment. The consultant believes it would then take up to 8 
months to acquire and install the remaining 300 units. 

Rates & Hours of Operation 
It is recommended that the current hourly rates be maintained through the 3-month test period 
and then increased with full implementation to a tiered rate with the more expensive meters in 
the heart of downtown worth more per hour than meters located on the periphery of downtown. 
Ultimately, on-street parking rates should be set higher than off-street rates to promote long-term 
parking off-street and encourage short-term parking on-street. It is also recommended, based on 
the Downtown in Motion Master Plan, that the hours of operation be extended. Current hours of 
operation are 8 AM to 6 PM. Proposed hours of operation are 8 AM t08 PM. 

Equipment, Ownership, Operations Options 
It is recommended that the RFP seek bid options on items such as City ownership versus leasing, 
City-run back room operations versus contract back room operations, City maintenance versus 
contract maintenance and single-space meters versus multi-space meters. Doing so should 
provide the best information for making an informed decision on the various components of the 
system to be implemented. 

Other Related Issues 
Converting to a new system will allow a lot of flexibility in how it functions and generate 
additional options and decisions to be made. For example, pay stations can offer the ability to 
pay parking fines at the station rather than by mail 01' in person. A discount of 15% could be 
offered to those who pay at a station within 24 hours of receiving the citation. This has resulted 
in higher collections and reduced use of the court system in other cities. The City may also wish 
to convert to electronic booting, which allows the driver to pay overdue fines electronically and 
have the boot released immediately rather than wait for someone to remove the boot. 

Master Plan Considerations: Downtown In Motion, the Salt Lalce City Downtown 
Transportation Master Plan, recommends: 

1. Modifying or replacing the City's parking meters with a system that allows a wide 
variety of payment options, such as credit, debit and smart cards, as well as coins and 
tokens. 

2. Extending the hours of operation to 8 :00 PM, which encourages late shift workers to 
park off-street, leaving more on-street parking for evening business patrons. 

3. Increasing rates over time to be higher than off-street rates, to encolll'age long-term 
parkers to park off-street, resulting in a higher turnover of valuable on-street parking. 
This also includes the use of variable rates depending on meter location and time of 
day. . 
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PUBLIC PROCESS: 

This topic had considerable public discussion during the development and adoption of 
Downtown In Motion. The Downtown Alliance has been represented on the steering committee 
of the Parking Pay Station study. 

RELEVANT ORDINANCES: 

The definition of parking meters may need to be updated to include electronic pay stations. If 
meter rates or hours of operation are changed concurrent with the introduction of pay stations, 
the City ordinances reflecting these rates and operating hours will need to be revised. 
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March 22, 2010 

Timothy P. Harpst P.E. PTOE 
Transportatian Directar 
City af Salt Lake City 
Cammunity Development 
Division ofTransportation 
349 South 200 East, Suite 450. 
Salt Lake City, Utah 84111 

Re: Parking Pay Station Study 
Walker Project # 23-7234.00 

Dear Mr. Harpst: 

135 tv~ain Street, Suite 1030 
Yln Francisco, CA 94105 

Voice. 415.644.0630 
Fa, 415.644.0637 
wwwwolkerfXJrking.com 

We are pleased to present this final report documenting the various equipment options available 
to manage your on-street parking program. We look forward to developing the specifications 
necessary to see this project to its conclusion. 

Sincerely, 

WALKER PARKING CONSULTANTS 

Andrew J. Kapeghian, CPP 
Director of PARCS Services 

AJK:ajk 

cc: Larry Hofmockel 

J:\23·7234·00·Sa/Uake_City]ARCS_Stud\Reparts\03_22_1O Final RPT.doc 
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March 22,2010 

Timothy P. Harpst P.E. PTOE 
Transportation Director 
City of Salt Lake City 
Community Development 
Division ofTransportation 
349 South 200 East, Suite 450 . 
Salt Lake City, Utah 84111 

Re: Parking Pay Station Study 
Walker Project # 23-7234 .00 

Dear Mr. Harpst: 

135 Main Street, Suite 1030 
Son f ra ncisco, CA 94 105 

Vcke; 4 15.644.0630 
Fo, 41 5.644. 0637 
wwwwo lkerPJrking .com 

W e are pleased to present this final report documenting the various equipment options available 
to manage your on-street parking program. We look forward to developing the specifications 
necessary to see this project to its conclusion . 

Sincerely, 

WALKER PARKING CONSULTANTS 

Andrew J. Kapeghian, CPP 
Director of PARCS Services 

AJK:ajk 

cc : Larry Hofmockel 
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In accordance with our proposal, Walker performed a Pay Staton 

Study to determine the feasibility of replacing the approximate 2,000 
single space meters currently used to manage the on-street parking 

spaces in downtown Salt Lake City. 

To accomplish this we held several meetings, both individually and as 
a group, with members of the Salt Lake City steering committee. The 

committee was made up of staff members from the numerous city 
departments that have some involvement with parking and members of 

the local business community representee by members of the 
Downtown Alliance. During these meetings, we discussed all the 

various options available with multfspace meters, the impact of these 
options on each department and how these options may h8p increase 

revenue while making internal processes more efficient. 

With the input of members of the steering committee, the following 
options were recommendee for the multi space meter system: 

1. Multi Space Meters configured for a Pay by Space operation. 

Meters will accept coin, parking tokens, credit cards and smart 
cards for payment, and will also have the ability to accept 

payment via a cell phone or SMS text message. 

2. The system will also incorparate the use of single space sensors 
that will detect and track occupancy in each space and send 

this information to the multi-space meter and to an enforcement 
officer's mobile enlorcement handh8d device. The informaton 

reportee woukJ include the status of each space, i.e. paid, un 
paid, expired or in violation of time restriction. 

3. On-line reel time mobile enforcement handheld tdet issuing 

devices and back end software that allow an enforcement 
officer to see in real time, all parking violations within a given 

area. This will allow the officer to be more productive and 
cover a greeter area in less time. 

We estimated the initial capital investment for this system, which 

includes all start up costs, installation, training and first year 
maintenance costs to be approximately $6,905,250. Should SLC 

chocse to amortize the cost of this eqUipment', the yearly payment 

I Typically, equipment costs can be amortizec over a three to seven year 

period, 

WALKER 
PARKING CONSULTANTS 
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would be approximately $2,1 00,000 assuming a 5 year loan at B% 
cost of funds. 

The projected net increase in meter and citation revenue attributed to 

this new technology aher deducting the capital cost of equipment and 
the increased operating and maintenance costs is estimated at 

approximately $3,600,000 for the first year and $3,300,000 
annually thereafter if the rate of compliance does not improve. This is 

a 1 14% increase in revenue without any increase to rates or hours of 
operatbn. 

WALKER 
PARKING CONSULTANTS 
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Walker Parking Consullants (WPC) wos commissionea by Salt Loke 

City (SLC) to prOVide parking consulting services to help the City 
evaluate the most appropriote on-street parking meter technology to 

reploce the City's aging parking meters. Our analysis will include a 
cost versus benefit analysis of multi-space technology versus the current 

single-space system for SLC on-street parking. 

A map of existing SLC meterea parking is shown in Exhibit 1 of the 

Appendix. 

CURRENT OPERATIONS 

SLC has five divisions: Compliance, Treasurers Office, Maintenance, 

Transportation, and Courts within the City that work together to 
manage the on-street parking program. In addition 10 these City 

departments, The Downtown Alliance, a nonprofit organization serving 
downtown SLC property owners, businesses and residents, administers 

the token validation program. A brief description of each department's 

involvement is discussed b80w. 

PUBLIC SERVICES/COMPLIANCE 

The Pubic Services Compliance Division headed by Captain Carroll 

Mays is responsible for all on-street parking enforcement including all 
parking meters and timed parking zones. Parking Enforcement Officers 

(PEO) patrol SLC Monday through Saturday from 7:00 am to 12:30 
am; however, parking meters are only enforcea Monday through 

Friday from 8:00 am to 6:00 pm The remaining hours are spent 
enforCing time restricted parking zones, bagging meters for the 

follOWing day per requests received from Transporlation and searching 
for stolen and scofflaw vehicles that require impounding. Curren~y, 
SLC has 14 full-time, 3 seasonal and 1 supervisor assigned 10 parking 
enforcement. See Ta~e 1 on the following poge for typical schedule. 

WALKER 
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Officer
ID From: To: District Section

P77 Monday - Friday 7:00 AM 4:00 PM 5
P30 Monday - Friday 7:00 AM 4:00 PM 2
P18 Monday - Friday 7:00 AM 4:00 PM 3
P21 Monday - Friday 7:00 AM 4:00 PM 6

Sunday & Monday
Thursday - Saturday

P42 Tuesday - Saturday 3:30 PM 12:30 AM Eve
P87 Tuesday - Saturday 7:00 AM 4:00 PM 1
P82 Tuesday - Saturday 3:30 PM 12:30 AM Eve
P22 Tuesday - Saturday 7:00 AM 4:00 PM Dispatch
P28 Monday - Friday 3:30 PM 12:30 AM Eve
P63 Monday - Friday 7:00 AM 4:00 PM 7
P62 Monday - Friday 7:00 AM 4:00 PM 4 B
P55 Tuesday - Saturday 7:00 AM 4:00 PM 4 A
P34 Monday - Friday 7:00 AM 4:00 PM 4 D

Officer

ID From: To: District Section

Seasonals:

Work Schedule 
Days

Schedule - Hours Work Beat

Work Schedule Schedule - Hours Work Beat

P85 Monday Fills in as needed 
(nights and Saturdays)

Relief (Eve)
Thursday - Saturday

P90 Monday - Wednesday
Fills in as needed

Relief (4) C
Friday & Saturday

Days

P89 Monday
Fills in as needed

Relief
Wednesday - Saturday

EP86 7:00 AM 4:00 PM 4
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AM Shift PM Shift

Days 7:00 am - 4:00 PM 3:30 pm - 12:30 am Man Hours

Total Man Hours/Wk 520

PEO's Assigned to Patrol
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Monday 8 
Tuesday 9 
Wednesday 9 
Thursday 10 
Friday 10 
Saturday 3 
Sunday 

23-7234.00 

1 72 
3 96 
3 96 
3 104 
3 104 
2 40 
0 8 

The total number of citations issued for fiscal yeor 2008-2009 was 
126,000 or 4.66 citations per man hour of enforcement. 

FINANCE 

The Treasurer's office is responsible for administering the meter 
collection process, financial reporting of all revenue collected and 
managing the vault keys for all the parking meters in the City. The 
current downtown meter rate is set at $1 .00 per hour, with most meters 
restricted by time to a maximum stay of two hours. Meter cdlectton is 
currently contracted with the pdice department and utilizes off-duty 
police officers to collect revenue from the 2,1 14 parking meters 
located in SLC The meter collection process takes 4 officers four 
hours, three times a week and costs the City approximately $138,000 
per year in overtime salary and r8ated expenses. 

PUBLIC SERVICES/STREETS 

The Traffic Operations section headed by Cabot Jennings is 
responsible for the repair and replacement of all parking meters. 
Meters are repaired on a daily basis based on requests for repair 
received the previous day. According to Mr. Jennings, it requires one 
maintenance technK:ian 8 hours per day to repair all the broken meters 
reported. The budget for meter replacement parts for the current year 
is $100,000. 
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Monday 8 1 72 
Tuesday 9 3 96 
Wednesday 9 3 96 
Thursday 10 3 104 
Friday 10 3 104 
Saturday 3 2 40 
Sunday 0 8 

The totol number of citations issued for fiscal yeor 2008-2009 was 
126,000 or 4.66 c itatbns per man hour of enforcement. 

FINANCE 

The Treasurer's office is responsible for administering the meter 
collection process, financial reporting of all revenue col lected and 
managing the vau lt keys for al l the parking meters in the City. The 
current downtown meter rate is set at $1 .00 per hour, with most meters 
restricted by time to a maximum stay of two hours. Meter collectbn is 
currently contracted with the police department and utilizes off-duty 
police officers to collect revenue from the 2 , 1 14 parking meters 
located in SLC The meter col lection process takes 4 officers four 
hours, three times a week and costs the City approximat8y $138,000 
per year in overtime salary and r8ated expenses. 

PUBLIC SERVICES/STREETS 

The Traffic Operations section headed by Cabot Jennings is 
responsible for the repair and replacement of all parking meters. 
Meters are repaired on a daily basis based on requests for repair 
received the previous day. According b Mr. Jennings, it requires one 
maintenonce techn k: ian 8 hours per day to repair all the broken meters 
reported. The budget for meter rep lacement parts for the current year 
is $100 ,000 . 
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TRANSPORTATION 
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The Division of Transportation is responsible for issuing parking permits 
for approved reouests for meter bogging,' and determining where 

parking meters are located and approving their designated time limits. 

SALT LAKE CITY JUSTICE COURT 

The Civil Section is responsible for the abministration and collection of 
all parking citations issued in SLC The department currently employs 9 

hearing officers that hear all disputed civil citations. Of the 126,000 
parking citations issued last year, 17.8% reqUired the use of a hearing 

officer to resolve (16,426 were disputeb in person and another 5,874 
were heard over the phonel. Assuming an average time of 9 minutes 

to resolve each ticket, the eqUivalent of 2 full time hearing officers were 
reqUired for porking reloted hearings. 

DOWNTOWN ALLIANCE 

The Downlown Alliance is a nonprofit organization serving downtown 

SLC property owners, businesses, and residents and is responsible for 
administering the City's parking "token" validation program. Tokens 

were originally introduced as a means for area merchants to validate 

customer's transportation costs, and were to be used on buses, light 

rail and both on and off street parking; hcwever, the tokens are 
currently only being used in a select number of off street garages and 

in parking meters. The Iokens are valueb at $ 1.00 and sold to 
member merchants lOr $0.25 each and member office tenants for 

$0.50 each. 

2 Contractors can reserve parking spaces next to their job site by paying 
$25.00/day for the space in advance. Film crews pay $IO/day and 
qualified 501 C organizations are exempt from the daily fee. Once the 
fee is paid, a request is sent to Public Services/Compliance with the meter 
number and date to be bagged. A bag is placed over the meter restricting 
parking by the public and only allowing parking to authorized vehicles 
displaying the proper permit. 
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METERS 

SINGLE SPACE METERS 
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The parking meter was invented over 50 years ago to provde a 

means of keeping employees out of prime spaces for visitors and 
customers. The basic theory is that short-term users are willing to pay 

for convenient parking and employees are theoretically not able to 
keep the meter current by leaVing work every two hours to "feed" it. 

The hou rly rate of the meter is intended to encourage space turnover in 

high use commercial and business environments and to cover the cost 
of collecting the fees and maintaining the meter. In some cases, a 

much lower rate is charged at spaces intendea for long-term parkers. 
When used as intended, meters are qUite effective. 

Variations on the traditional meter have since been developed. 

Second generation electronic single-space meters appear qUite similar 
to the okl standard; however, the electronic workings require less 

maintenance and prOVide more audit information 10 detect and 
document theft. The cost of these meters is approximately 50% more 
than the conventional meters'. 

To enforce metered parking, an enforcement officer would bur the on
street parking and issue "tickets" for vehicles parked at expired meters. 

They would be forced to tow repeat violators. It is recommended that 

the enforcement officer employ a hand-hekl ticket writing system that 
not only issues tickets, but is able to identify repeat violators for towing. 

The software at the management office provides a better paper trail for 
revenues collected; tickets issued, and repeat violabrs' license pate 

numbers. 

ADVANTAGES OF SINGLE-SPACE METERS 

• Most familiar form of metered fee callection. The majority of 

patrons are familiar with the operations of single-space meters; 

little to no cusbmer education is needed. 

, A Third generatian electronic single-space meters is now available from 
IPS Group that can communicate in real time to a back end management 
reporting system through a GPRS communication neiwork, This feature 
also allows the meier to accept alternative forms of payment i.e, credit 
cards and smart cards, which were not possible prior to this development. 
The SLC commitlee reviewed this option; however, due to the limited 
number of current deployments across the US and the limited capabilities 
of other desired features, the SLC commitlee decided not to pursue this 
option, 
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The parking meter was invented over 50 years ago to provde a 

means of keeping employees out of prime spaces for visitors and 
customers. The basic theory is that short-term users are willing to pay 

for convenient parking and employees are theoretically not able to 
keep the meter current by leeving work every two hours to "feed" it. 

The hou rly rate of the meter is intended to encourage space turnover in 

high use commercial ana business environments and to cover the cost 
of collecting the fees and maintaining the meter. In some cases, a 

much lower rate is charged at spaces intendea for long-term parkers. 
When used as intended , meters are qUite effective. 

Variations on the traditional meter have since been developed. 

Second generation electronic single-space meters appeer qUite similar 
to the okJ standard ; however, the electronic workings require less 

maintenance and prOVide more audit information 10 detect and 
document theft. The cost of these meters is approximately 50% more 
than the conventional meters'. 

To enforce metered parking , an enforcement officer would bur the on
street parking and issue "tickets" for vehicles parked at expired meters. 

They would be forced to tow repeat violators. It is recommended that 

the enforcement officer employ a hand-hekJ ticket writing system that 
not only issues tickets, but is able to identify repeat violators for towing. 

The software at the management office provides a better paper trail for 
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• Most familiar form of metered fee collection. The majority of 

patrons are familiar with the operations of single-space meters; 

little to no cusbmer education is needed. 

, A Third generatian electronic single-space meters is now available fram 
IPS Group that can communicate in real time to a back end management 
reporting system through a GPRS communication network, This feature 
also allows the meier to accept allernative forms of payment i.e, credit 
cards and smart cards, which were not possible prior to this development. 
The SLC commitlee reviewed this option; however, due to the limited 
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• Meters can be configured to accept coin or tokens and in 

some cases City smart cards for payment. 

DISADVANTAGES OF SINGLE-SPACE METERS 

• 

• 

Little flexibility. Flat rate structure and ability to accept only 

coins and tokens reduce the flexibility of the operation. 

Intensive maintenance. Out of order coneitions and individual 

meter repair can be labor intensive. 

• Labor intensive collectbn process. Collectbns must be 

scheduled for every meter on a regular basis. 

WALKER 
PARKING CONSULTANTS 

• System does not distinguish between users. Figure 2: Sample Multi-Space Meter 

• Less accountability and revenue control. Single space meters 

provide very little revenue or statistical reports. 

• A single-space meter at every space may be considered 

visually unappealing. 

COST 

Certain single space meter models (i.e Duncan Eagle 2000 or 2100) 
can be upgraded b include the ability b record and report revenue 

collected and meter malfunctions and with the addition of space 
sensors can alS] reset unused time on the meter when a vehicle 

departs. The cost to upgrade the existing meters with this capability is 
approximately $175.00 per unit plus ane ongOing monthly mcnitoring 
fee of $8.00 per meter. 

MULTI SPACE METER 

The development of the multi-space meter (MSM) enhances metered 
parking as a viable optbn for larger facilities or parking lots by 

controlling revenue from multiple spaces with fewer devices. For on
street applk:ations, multi-space meters usually manage from one to 

twelve spaces For surface lot or parking facility applications, a single 
multi-space meter can manage hundreds of parking spaces. 

Each meter is equipped with: a display to instruct patrons; one or a 

combination of coin, token, banknote, credit card or smart card 
acceptors; a cashbox and/or bill vault b securely store mcney; and 

user interface buttons/keypad. Figures 2 and 3 illustrate examples of 
multi-space meters. 
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• Meters can be configured to accept coin or tokens and in 

some cases City smart cards for payment. 

DISADVANTAGES OF SINGLE-SPACE METERS 

• Little flexibility. Flat rate structure and ability to accept only 

coins and tokens reduce the flexibility of the operation. 

• Intensive maintenance. Out of order conditions and individual 

meter repair can be labor intensive. 

• Labor intensive collection process. Collections must be 

scheduled for every meter on a regular basis. 
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• System does not distinguish between users. Figure 2 : Sample Multi-Space Meter 

• Less accountability and revenue control. Single space meters 

provide very little revenue or statistical reports. 

• A single-space meter at every space may be considered 

visually unappealing. 

COST 

Certain single space meter models (i.e Duncan Eagle 2000 or 2100) 
can be upgraded to include the ability to record and repart revenue 

collected and meter malfunctions and with the addition of space 
sensors can 01S] reset unused time on the meter when a vehicle 

departs. The cost to upgrade the existing meters with this capability is 
approximately $175.00 per unit plus and ongOing monthly monitoring 
fee of $8.00 per meter. 

MULTI SPACE METER 

The development of the multi-space meter (MSM) enhances metered 
parking as a viable option for larger facilities or parking lots by 

controlling revenue from multiple spaces with fewer devices. For on
street applk:ations, multi-space meters usually manage from one to 

twelve spaces For surface lot or parking facility applications, a single 
multi-space meter can manage hundreds of parking spaces. 

Each meter is equipped with: a display to instruct patrons; one or a 

combination of coin, token, banmote, credit card or smart card 
acceptors; a cashbox and/or bill vault to securely store money; and 

user interface buttons/keypad. Figures 2 and 3 illustrate examples of 
multi-space meters. 
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Multi-space meters are computerized, which allows complex variable 
fee structures virtually identical to those in gated systems and with 

strong audit and enforcement trails. The devices can accept coins and 
paper money as well as credit cards. While still requiring 

enforcement, some systems allow patrons to return 10 the machine and 
immediately pay the difference in fee rather than a fine for violation. 

Many manufacturers' multfspace meters can be networked, allowing 

transaction and revenue data to be downloaded and consolidated to 

a central server. This allows the Owner to generate reports and other 
usefu I data necessary to manage the parking assets. 

Depending on the specific application and manufacturer the multi

space meter can be configured for use in three modes of operation: 
Pay & Display Pay by Space or Pay by License Plate. 

PAY & DISPLAY 

In pay & display mode, patrons park the vehicle in a space, approach 
the parking meter, pay a varbble fee for a ce~ain amount of time and 

receive a voucher. Somewhat less convenient for the patron than 
individual meters, in pay & display mode, the patron has to return to 

their vehicle to place the voucher on the dashooard. The voucher 
indicates the duration, location, machine number and end time for 

which the vehicle has paid for parking. The voucher is checked on 
every vehicle during enforcement procedures. Pay & display meters 

are typically used for on-street applications. 

PAY BY SPACE 

In pay by space mode, the patron is not required to retum to the 
vehicle with a voucher. Instead each parking space in the parking 

area is numbered. Patrons approach the parking meter, enter the 
parking space number in whk:h their vehicle is parked, and select the 

amount of time desired. No parking voucher is needed for this 
application, but there can be a receipt for proof of transaction. During 

the enforcement procedure, the unit prints a list of currently paid spaces 
for the enforcement officer to use during ticket writing. Alternatively, 

the meter can communicate which spaces are paid directly to a 
handhEld device carried by enforcement officers. Pay by space meters 

are typically used in off-street applications where spaces can be easily 
numbered using signs or surface paint; however, they are also gaining 

popularity for on-street applications. 

WALKER 
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PAY BY LICENSE PLATE 

In pay by license plate mode, the patron is not requireb to remember 
their parking space or return to their vehicle with a voucher. Instead, 

they would approach any MSM, enter their vehicles license plate 
information, and select the amount of time desired. No parking 

voucher is required for this applk:ation, but there can be a receipt for 
proof of transaction. This system would albw a patron to move their 

vehicle to another spot within the same meter zone without having to 
pay for parking again, provided there was time still remaining on the 

original purchase, and they were not in violation of the posted time 
restrictions. During the enforcement pracedure, the officers would enter 

the license plate informatbn (or this information can be scanneb using 
cameras rnounted on the patrol vehicle) into the enforcement handh8d 

device, the meter woukJ communicate diredy with the handh8d 
device and prevent an officer from writing a ticket for a vehicle that 

had paid time remaining or alert the officer of a potential violation. 

ADVANTAGES OF MULTI-SPACE METERS 

• Variable rate structure available to discourage long-term 

parkers. 

• 

• 

• 

• 

• 

• 

Strong audit trail. Because fewer personnel are handling the 

cash, there is less potential for thert. 

Flexible. The machines accept various forms of payment 

including credit/smart cards, coins ana banknotes (banknotes 
only recommended with hardwireb power). 

Increased revenue control. Multi-space systems prOVide a full 

range of revenue and statistical reports. 

Less maintenance needeb. FeHer machines in the field require 

less maintenance and fewer spare parts. 

Decreased collections. Fewer machines in the field, in 

addition to increased 8ectronic transactbns (i.e. crebit card) 
will require fewer burdens on collection personnel. 

Meters communicate to a central server. Communications can 

be configureb to notify parking operator when the units are in 
need of collectbn, out-ohervice conditions and alarms. This 

further decreases the operatbnal burden while increasing 
control. 

WALKER 
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PAY BY LICENSE PlATE 

In pay by license plate mode, the patron is not requireb to remember 
their parking space or return to their vehicle with a voucher. Instead , 

they would approach any MSM, enter their vehicles license plate 
information , and select the amaunt of time desired. No parking 

voucher is required for this applk:ation, but there can be a receipt for 
proof of transaction. This system would albw a patron to move their 

vehicle b another spot within the same meter zone without having to 
pay for parking again , provided there was time still remaining on the 

original purchase, and they were nat in vialation of the posted time 
restrictions. During th e enforcement pracedure, the officers would enter 

the license plate informatbn (or this information can be scanneb using 
cameras mounted on the potrol vehicle) into the enforcement handh8d 

device, the meter would communicate diredy with the handh8d 
device and prevent an officer from writing a ticket for a vehicle that 

had paid time remaining or alert the officer of a potential violation. 
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• Voriable rate structure ovailable to discourage lang-term 

porkers. 

• 

• 

• 

• 

• 

• 

Strong audit trail. Because fewer personnel are handling the 

cash, there is less potential for theh. 

Flexible. The machines accept various forms of payment 

including credit/smart cards , coins ana banknotes (banknotes 
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addition to increased 8ectronic transactbns (i.e , crebit cord) 
will require fewer burdens on collection personnel, 

Meters communicate to a central server, Communications can 

be configureb to notify parking operator when the units ore in 
need of collectbn , out-ohervice conditions and alorms, This 

further decreases the operatbnal burden whi le increasing 
control , 
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DISADVANTAGES OF MULTI-SPACE METERS 
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• Negative customer service. If configured as Payand Display 

units because patron must pay for parking at meter and return 
to their vehicle to place the voucher on the vehicle's 

dashboard. 

• Requires customer eeucation prcgram and appropriate 
signage. 

SYSTEM ENHANCEMENT TECHNOLOGY 

"Additional services and technology can be added to the system to 
enhance both productivity and the overall cusbmer experience. Some 

examples of add on technology is provided below." 

PA Y BY CELL PHONE OR SMS TEXT 

Customers, arter preregistering with the provider can pay for parking 

from their cell phone by calling a predeterminee number and entering 
their space number and intended length of stay. PaybySMS works on 

a similar concept, the customer once registeree will key in their parking 
space number. Several providers use this type of technolagy that can 

easily be integrated with the selectee multfspace meter system chosen 
by the city. This is a customer service/convenience feature. 

REAL TIME ENFORCEMENT HANDHELDS 

Enforcement handhekl devk:es that have tvvo way communications, 
allow the officer to receive data directly from the MSM, space sensors, 

and other softvvare peripherals such as backend citation management 
and mobr vehicle checks. All citation information is then sent in reel 

time from the handh8d 10 the courts and is avaibble immeeiately as 
opposed to a batch mode process4

. This is both a customer service 

and enforcement enhancement feature. Customers wishing to 
immediately dispute citations at the court will find their records already 

there. PEO's are at:Je to work more effiCiently because all violation 
data on handhelds is in real time. 

, Enforcement handhelds that do not communicate in real time store all 
citation information in the device, and download it to the server at the end 
of the officers' shift. 

WALKER 
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Figure 4: Enforcement Device 
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DISADVANTAGES OF MULTI-SPACE METERS 

• Negative customer service. If configured as Payand Display 

units because patron must pay for parking at meter and return 
to their vehicle to place the voucher on the vehicle's 

dashboard. 

• ReqUires customer education program and appropriate 
signage. 

SYSTEM ENHANCEMENT TECHNOLOGY 

"Additional services and technology can be added to the system to 
enhance both productivity and the overall cusbmer experience. Some 

examples of add on technology is provided below." 

PA Y BY CELL PHONE OR SMS TEXT 

Customers, arter preregistering with the provider can pay for parking 

from their cell phone by calling a predetermined number and entering 
their space number and intended length of stay. Pay bySMS works on 

a similar concept, the customer once registered w ill key in their parking 
space number. Several prOViders use this type of technology that can 

easily be integrated with the selected multfspace meter system chosen 
by the city. This is a customer service/convenience feature . 

REAL TIME ENFORCEMENT HANDHELDS 

Enforcement handheld devk:es that have two way communications, 
allow the officer to receive data directly from the MSM, space sensors, 

and other software peripherals such as backend citation management 
and mobr vehicle checks. All citation information is then sent in real 

time from the handh8d b the courts and is available immediately as 
oppcsed to a batch mode process". This is both a customer service 

and enforcement enhancement feature. Customers wishing to 
immediately dispute citations at the court will find their records already 

there. PEO's ore at:Je to work more efficiently because all violatbn 
data on handhelds is in real time. 

, Enforcement handhelds that do not communicate in real time store all 
citation information in the device, and download it to the server at the end 
of the officers' shift. 
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As an alternative to using a traditional vehicle ooot or towing and 
impounding a vehicle, an enforcement officer can pbce an electronic 
boot on scofflaw violators. Dubbeb a "SmartBoot", the device can 

only be released using an access cooe that a parking viobtor enters 
on a keypad on the 0001. The code is supplied by representatives at a 

24/7 Call Center - but only arter collecting the appropriate fine. 

SmartBoots are made of military grade components ana are tamper 
resista nl. Th is is a customer service/ conven ience featu re. The electron ic 

boot is a stand alone device independent of pay stations. 

SENSORS 

The use of sensor technology would allow SLC to moniior the true status 
of eveny parking space in the city 24 hour a day, 365 days a year 

and provide the live information necessany to help policy makers make 
the best decisions on time restrictions and pricing This technology 

also offers the added benefit of increasing the overall efficiency of the 
parking enforcement staff by directing them directly to a potential 

violator. Recent study data indicates that citation \Olumes will increase 
nearly 3 times the current volume when using this technologY. 

Sensors can also be used to help the public find available parking 

much more efficiently with the assistance of in car gUidance devices. 
Customers would enter information regarding their intended destination 

into their in car gUidance device and as they approacheb, sensors 
would dispby available parking in each block, alloWing the driver to 

make an intelligent decision aoout what direction to seek a parking 
space. This not only reduces the stress of haVing to find an empty 

parking space, but als::J rebuces green house gas emissions by 
reducing the driving and idling time of vehicles searching for parking. 

, A recent sludy in Los Angeles indicates the volume of cilotions in the 
study area increased 2,6 times the previaus average with the use af 
sensors when compared to the same area without the use of sensors, 
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In general, multi-sfXJce meter systems hove advanbges aver single

space meters. These advantages are discussed in mare detail below 
and are common in all of the viable multi-sfXJce meter systems on the 

market. 

FUNCTION 

Multi-space technology offers expanded functionality and multiple 

payment options. This functionality includes the ability to 
accommodate the following: multiple payment options, frequent fXJrker 

programs, and variable rate zones. With the ability to accept coins, 
banknotes (with hardwired power), credit cords and/or smart cards, 

multi-sfXJce meters offer more aptions than the traditional single sfXJce 
meter. 

One of the best features thot sefXJrate multi-space systems from single 

space technology is the ability to accept credit, debit and other 
magnetic-stripe cards. Cashless transactions are the most secure means 

of collecting revenue. Credit cards and debit cards for example 
prOVide a pure electronic transaction without the manual intensive 

procedures needed to hanale cash. Credit cord dota can be 
downloaded from each unit with a handheld device ana then 

transferred to a clearing house, or if networked, the meter con 
automatically transfer the credit card data to a central server for real 

time, on-line processing. 

The advanced functionality albws the City to configure the metering 
program to meet the ever-changing needs af the environment. The 

City can offer validatons for heavy retail environments or resident 
programs for mixed-use environments. The City also has the ability to 

pull real time revenue ana statistical reports fram the multi-sfXJce system. 
The functional tools of the multi-sfXJce system enable the City to utilize 

the metered system to its fullest potential. 

Options such as sobr fXJwer and wireless communications (if 
networked) make the multi-space meter system easy to install. The 

machine is powered from the batteny and the solar fXJnel will 
constantly charge the battery. This will make for easier installation in 

the field. Alternatively, the machines con be powered from a 
hardwired connection. If hardwired, banknate accepbnce and 

change dispensing become viable optons; however, this is not 
recammenaed as it adds significant costs to the unit and presents 

additional maintenance challenges. 
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ENFORCEMENT 
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One of the disadvantages of any metered approach is that it is an 
"honor system"; avoidance of parking meter fees is generally 

considered a folk crime in the US - if they can get away with it, most 

people feel no gUilt arout not paying for parking. Therefore, honor 

systems require ticketing and enforcement in order to be effective. 
Enforcement officers have to tour the on-street porking and issue 

violation tickets to patrons who have not paid for parking. The use of a 
handhEld ticket writing devk:e will allow the entry of the license plate 

number or receipt of wireless electronic data to identify repeat violators 
for towing or rooting. 

One of the advantages of the multi-space meter is that the enforcement 

officers can issue a ticket that would instruct the patron to return to the 
machine, enter the ticket number and pay for the violation. This is a 

convenience feature for the violator. A small discount in fine could be 
offered as an incentive to pay the fine immediately at the meter and 

not use cou rt staff time to hand process a violation payment. The 
likelihood of collecting the fine is much higher with this approach. The 

ticket would further warn the patron that vehicles iouna to be parked 
illegally (specified on the signs as WEll as on the tickets) will be towed 

or rooted. It is anticipated that rnore of the costs of enlOrcement can 
be recovered with multi-space meters. 

AUDIT-ABILITY 

One of the greatest benefits of a mult,space system is the ability to 

network the meters to a central server. Unlike conventonal single space 
meters, (when a multi-space system can be netvvorked) the entire 

metered system can be controlled from a central server. The City can 
determine which meters are in need of service, need to be emptied of 

money, or need to be refilled with paper. In addition, a complete set 
of reports and audit inforrnation from each meter can be viewed in real 

time from the central server. The netvvorked system will be able to 
accurately report the number of parking transactions, type of 
transactions, and revenue associated from each meter on the 
networked system. Currency can be tracked from point of receipt to 

bank depasit which is not currently possible. This will also albw SLC 
to better manage and control the parking inventory. 

Multi-space meters can either be hardwired or communicate wirelessly 

to a central server. Since a hardwired system would be very cosrly for 
an on-street system, wireless communk:ations is recommended. 
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communicatbn protocols can be utilized. 
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several different wireless 

To specifically name a few: 

• Mobitex wireless communications (police and fire data only 
network); 

• WiFi 802.1 I; 

• GSM/GPRS 

Typically each meter is equipped with a wireless modem that 
communicates online and real-time ta a server that is hasted by the 

manufacturer. The server is mcnageb and maintained by the 
manufacturer. SLC can control and access the meter system via a 

secure debicated web site. Secure HTML access ta the dedicated 
web site is password protecteb and allows connectian from any 

internet terminal. All dalo is encrypted during transfer. Online credit 
card authorization is possible with a netwarkeb system. Credit card 

data is transferred diredy to the clearinghouse via the wireless network 
and authorizatians are sent to the meter in secands. 

Multi-space meters provide increased revenue control with the ability to 

generate revenue reports and audit informatbn to provide 
accountability for the revenue collected. Revenue and collectbn 

reports are easily printed and/or downloadable to handheld units from 
each meter to determine the amount of revenue collected. This function 

provides less opportunity for theft from collection personnel and greater 
control and accountability of the revenue. 

Multi-space meters can also generate utilization reports that allow the 

City to buikJ a database of user and length of stay deta. This function 
allows SLC to determine if a different fee structure is appropriate for the 

area. Changes 10 the free parking perbd or the porking time limit 
may be considered using the deta collection from the multi-space 

meters. 

MAINTENANCE 

Maintenance is an integral part for parking operations that use meters. 
OutDf-service conditions for single-space metered parking can be a 

constant struggle. Stocking an inventory of meter heads to keep up 
with out-ofDrder conditbns is sometimes impossible for a single-space 
operatbn. Countless revenue is lost daily from out-of-service meters. 
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Depending on the manufacturer several different wireless 
communicatbn protccols con be utilized , To specifically nome a few: 

• Mobitex wireless communications (police and fire data only 
network); 

• WiFi 802, I I ; 

• GSM/GPRS 

Typically each meter is equipped with a w ireless modem that 
communicates online and reaHime to a server that is hosted by the 
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secure decicated web site, Secure HTML access to the dedicoted 
web site is password protectec and allows connection from any 
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and authorizations are sent to the meter in ,seconds. 

Multi-space meters provide increased revenue control w ith the ability to 
generate revenu e reports and audit infarmatton to provide 
accountability for the revenue collected, Revenue and collectbn 

reports ore easily printed and /or downloadable to handh8d units from 
each meter to determine the amount of reven ue collected, This function 

provides less opportunity for theft from collection pemnnel and greater 
control and accountability of the revenue, 

Multi-space meters can also generate utilization refXlrts that allow the 
City to build a database of user and length of stay dota, This function 
allows SLC to determine if a different fee structure is appropriate for the 
area, Changes ta the free parking perbd or the fXlrking time limit 
may be considered using the dota collection from the multi-sfXlce 
meters. 

MAINTENANC E 

Ma intenance is on integral port for parking operations that use meters. 
Out-of-service conditions for single-space metered parking can be a 
constant struggle. Stocking on inventony of meter heads to keep up 
w ith oUl-of-order conditbns is sometimes impossible for a single-space 
operatbn, Countless revenue is lost doily from ou t-ohervice meters, 
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An extended period of time can go by with a bank of meters out of 
service. 

With fewer units in the field, mult,space meters require less spare 

parts. The sub-assemblies of the multi-space meter are modular in 
constructbn to provide easy servicing through on site plug-in 

replacement of parts. An inventony of key spare parts can be kept and 
replaced as necessary. One of the most comforting aspects of 

modular construction is independent companent failure. This does not 
apply to all components of the meter, but when components such as 

the coin acceptor fail, the credit card reader continues to operate. 

This keeps the meter in service and collecting revenue. A single failure 
does not debilitate the meter. SLC will notice an immediate reduction 
in out-of-service conditions with a multi-space system. Additionally, 
with a networked system, when there is a failure or maintenance issue, 

the unit will send an abrm to the server and notify maintenance 
personnEl of service conditions. 

THEFT/VANDALISM 

Theft in single-space meters can lead to several problems. Often theft 

or vanoolism of meters leads 10 outd-service conditions which lead to 
revenue loss. Almost all multi-space meters are equipped with a secure 

cash box reinforced with a larger housing that can be cemented to the 
ground. This alone makes it more difficult to vandalize. Multi-space 

meters are also equipped with vandalism alarms. As soon as the 
meter senses it is being vandalized or the cosh box is compromised 

without going through the proper cdlectbn procedures, an audible 
alarm sounds or the alarm is sent to a central computer or other remote 

device. SLC personnEl can be dispatched immediately to stop the theft 
and/or repair the meter. Most manufacturers' machines are made of 

steel and can withsland extreme environmental conditions. Some 

manufacturers have also taken care not 10 include exposed hinges or 
pry pOints on the units - this helps prevent vandalism and provides for a 

very secure unit in the field. 

COLLECTION 

Collecting change from every singl~space meter for every parking 
space takes longer than collecting money from only a few multi-space 

meters. Also, some transactions may have been with a credit/debit 
card and are cashless. This ultimately saves time and money for the 

City, as every meter does not have to be checked and emptied. 
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Further, if networked to a central server, the multi-space meter can 
report current cash positions inside each terminal from the server. Thus, 

cash collection time is optimized. Analysis of the cost savings will be 
discussed in the cost benefit analysis section of this repo~. 
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SLC posed 1 8 pay station related questions in the RFP dcx:ument that 
Walker responded to in August 2009. We will address these 

questions in the section below. 

Q: What considerations need to be addressed and resolved to 

implement pay stations? 

A: Work with Downtown Alliance to h8p rollout new 

program. Establish a comprehensive PR program with 

information on the new system. Invite the media to 
preview the system prior to deployment. Address 

infrastructure needs at installation sites. All signage for 
the new system should be designed and ordered. 

Q: What methods of payment are to be albwed such as coin, 

token, paper money, credit card, debit card, and smart card? 

A: Multi-space meters are capable of accepting coin, 

tokens, paper money, credit cards, debit cards, smart 
cards and payments via c81 pkone or SMS text 

messages. However it shou Id be noted that there are 
typically added expenses and service problems 

associated with accepting paper money. 

Q : What is the cost versus conven ience for each of these 

methods? 

A: Credit Cards cost 1.8% of Total plus $.05 per 

transaction. Smart Cards hcve no cost asscx:iated. 

Cell phone payments ore $.35 per transaction and are 
charged to the consumer. The typical banking cost to 

process cash and coin can be up to $.09 per dollar. 

Q: What security standards dces the payment card industry 

require? 

A: All equipment that accepts credit cards for payment 

must be PCI level 2 compl b nt. We will require each 

manufacturer provide proof of certification during the 
bid prcx:ess. 
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Q: Can and should the electronic pay station system be 

coordinated and compatible technologies with UTA's fare 

collection system and UDOT's toll collection system? 

A: Currently, there is no integration between any of the 

multi-space meter manufacturers and any of the fare 
collection systems; however, Siemens is warking on an 

integration package with Cubic (manufacturer of fare 
and toll collection equipment) but this is still in the 

development stage and mcy be mare than a year 
away from implementation. 

Q: What impact will this have on the existing Downtown Parking 

Token program? 

A: None, the multi-space meters can be programmed to 

accept tokens at whatever value the city decides. 

Q: How can the Parking Token Program be modified to work with 

a pay station system? 

A: This program can work with a pay station system; 

however, consideration should be given to eliminating 

tokens because the current system is ineffective, has 
very limited prioritizing and is costing the City due to 

subsidized parking. 

Q: Will the parking enforcement process change? 

A: The current parking enfarcement process will not 

change in terms of personnel ar duties; however, the 

additional tools will increase efficiencies and 
productivity of the current staff. 

Q: Are there citation adjudication issues reated 10 parking 

citations when using this technology? 

A: None, if anything adjudication will be easier. 

Citations can have a digital picture and information 
regarding the status of the payment machine at the time 

the citation was issued attached so the hearing officer 
can make an informed decision. 
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Q: Can pay stations accommodate variable rates? 
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A: Yes pay stations can accommobate multiple rate 

structures and multiple user groups. 

Q: What impacts will there be to money collecto n procedures? 

A: Since the machines now have the ability to report the 

amount of cash stored in the vault, collections can be 
scheduled less frequently. Also the ability to accept 

credit cards and smart cards will reduce the amount of 
cash by as much as 50%, further rebucing the 

collection efforts. 

Q: How are money processed and the finances transacted? 

A: Every transacton for every machine is recorded and 

tracked oIlowing for a complete audit trail of the 
parking system. 

Q: What records generation capability do pay stations have? 

Are they able to track parking occupancy? 

A: Since all transactions are tracked and sbred in a 

database, virtually any repart can be cusbmized by 
the end user. The MSM is able to track occupancy; 

however, only for these spaces that were paid for, 
unless single space sensors are used. Without the 

single space sensors, the MSM would not have any 
information on unpaid spaces that are occupied. 

Q: What are the expectations for ane of the general public? 

A: The MSM are very easy to use and most are set up 

with ecsy to follow steps and/or visual prompts and 
instructons. 

Q: Is a public education process needed for pay station use and 

what would one include? 

A: To ensure the success of this new technology rollDut, 

we suggest a well thought out public relotions 
campaign be formulated which might include: 
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• A Sample MSM placed in City Hall or the Public 
library with a narrative that explains how the 
machine will work, at least one month prior to 
installaton. 

• Invite the local media to see the new MSM ana 
provide them with informaton they can air on the 
local news. 

• Prepare information brochures describing the 
MSM's where they are located, what forms of 

payment are accepted and where the machines 
are located. 

Q: What signing and marking is needed to facilitate pay stations? 

A: Pay by space MSM's require a space number sign 

identifying the space so payment can be recorded. All 
MSMs shouk:l have strategically located signs directing 
customers to the pay stations and providing some 
instructons. 

Q: How do electronic pay stations affect the ability to reserve 

stalls for a specific use (i.e., replace current meter bagging)? 

A: The machine will have very little impact on the ability to 

reserve spaces With pay by space MSM's, the 
space number signs can be bagged and the machine 
programmed to not accept payment for that space. 

Q: What type of maintenance issues will there be for electronic 

pay stations? 

A: Maintenance will be easier since the machines 

produce a self diagnostic repart and all the internal 
components are plug_and_pay. Maintenance staff 

can be directed to the specific machine and replace 
the troubled part very easily. 

Q : How long are pay statons and their components expected to 

last and what is their reliability for our climate? 

A: We expect the typical life cycle for this technology to 

be 15 years. Pay station technology is operating 
successfully in Canada and parts of the US where 
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winter temperatures sometimes reach -20 degrees 
Fahrenheit. At these temperatures the LCD display 

slows, but the other components can still function. 

Q: Is it viable for pay stations to be used as an 8ectrical power 

source for holiday lighting or electric vehde charging? 

A: It is possible if the machines are direct wired to a 

power source; however, we do not recommend the 

machines be used in this manner because the 
machines were not designed for this purpose. 

WALKER 
PARKING CONSULTANTS 

20 



 

 

 

 

 

 

 

 

 

 

SALT LAKE CITY 
PARKING PAY STATION STUDY 

/'v\ARCH 22, 2010 

MULTI-SPACE METER 

23-7234.00 

Based on a review of available system features and consideration of 
the various factors in SLC, the consultant and SLC committee members 
recommend the folbwing key features for a multfspace meter system: 

1 . The MSM should be configured in Pay-by-Space mode; 
however, should the City decide to change to a Pay-and
Display or Pay-by-Lk:ense Plate mode in the future, the unit 
shall be easily configured by City with some minor 
programming changes. 

2. The MSM should be DC powered with the capability of 
recharging the unit via an attached sclar collector. Battery 
life shall be guaranteed for a minimum of 3 years from 
manufacturer. 

3. The MSM's should be constructed of a high grade meterial 
such as stainless steel capable of withstanding the extreme 
climate variations in SLC 

4. The MSM should have a lockable cash vault that is located 
in a separate locked compartment. 

5. The MSM should be networked and communicate in real 
time with the back end software, space sensors and 
enforcement handheld units. 

6. The MSM's should accept coin in the following 
denominations: $1.00 coin, GJarters, Dimes, Nickels and 
official SLC Tokens. The MSM should have the capability of 
being configured to accept paper currency; however, not 
implement this option at this time. 

7. The MSM should accept major credit cards and debit cards 
containing the Visa or MasterCard logos and be capable of 
accepting a selected city smartcard (TBDI. 

B. The MSM should be POCISP compliant. 

9. The MSM shou Id accept cell phone or SMS text message 
payment via a third party provider. 

10. The MSM should accept payment, issue a receipt and post 
information to the court system and treasurer in real time for 
any parking citation issued. 
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MULTI-SPACE METER 

Based on a review of available system features and consideration of 
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1 1. Single Space Sensors should be located in all current 
metered parking spaces and used to reset meters to zero 

when customers leave. 

12. Single Space Sensors should be a completely sealed unit that 
communicates wirelessly to the MSM, backend software and 

enforcement handhelds. 

13. Single Space Sensors should monitor and communicate 
occupancy status of each parking space to all MSM's and 

enforcement handhelds in the network. 

14. HandhEld enforcement units will communk:ate in real time 

with the backend servers thot will transmit the potential 
violation status of each parking space in the vicinity via 

GPRS coordinates transmitted from the handhekJ 
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1 1. Sir1gle Space Sensors should be located in all current 
metered porking spoces and used to reset meters to zero 

when customers leave. 

12. Sir1gle Space Sensors should be a completely sealed unit that 
communicates wirelessly to the MSM, backend software and 

enforcement handhelds. 

13. Single Space Sensors should monitor and communicate 
occupancy status of each parking space to all MSM's and 

enforcement handhelds in the network. 

14 . Handheld enforcement units will communk:ate in real time 

with the backend servers that will transmit the potential 
violation status of each parking space in the vicinity via 

GPRS coordinates transmitted from the handheld. 
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To perform a cost benefit analysis, we must first determine the number 
of multi-space meters requireb to process on-street parking transactions. 

Then, we will compare the capital and operating costs against those of 
the existing single space meter system. 

MULTI-SPACE METER REQUIREMENTS 

Table 3 illustrates the number of multi-space meters we estimate would 

be required if replacing all the current single space meters. A summary 
of the locations of the multi-space meters is illustrateb in Exibits 2 

through 5 of the Appendix. The number of meters for the on-street 
system is based on one multi-space meter for every ten or less parking 

spaces. 

Table 3: On-Street Meter Requirements 

4A 278 112 668 124 

4B 176 67 419 67 

4C 427 115 969 142 

4D 24 10 58 II 

905 304 2114 344 

HARDWARE COSTS 

Based on the information provided from Figure 1, it was determined 

that approximately 344 multi-space meters are needed to replace the 
existing 2,1 14 single-space meters that currently manage the short-term 

public parking spaces. 

Table 4: Estimated Capital Costs 

Equipment Qiy 

Multi Space Meters lll 344 

Single Space Sensors 

Wireless Handheld, 

2114 

20 

Unit Co,t Totol 

$12,500 $4,300,000 

$300 $634,200 

$7,500 $150,000 

$5,084,200 
Note!; i Multi-SfX1ce Meters to be configured in pay by space model and equipped 
with solor panels , wireless modems and will accept coins f credit cords and smart 

cords. 
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of multi-space meters required to process on-street parking transactions. 

Then, we will compare the capital and operating costs against those of 
the existing single space meter system. 

MU LTI-SPACE METER REQU IREMENTS 

Table 3 illustrates the number of multi-space meters we estimate would 

be required if replacing all the current single space meters. A summary 
of the locations of the multi-space meters is illustrated in Exibits 2 

through 5 of the Appendix. The number of meters for the on-street 
system is based on one multi-space meter for every ten or less parking 

spaces. 

Table 3: On-Street Meter Requirements 

4A 

4B 

4C 

4D 

HARDWARE COSTS 

278 

176 

427 

24 

905 

112 

67 

115 

10 

304 

668 

419 

969 

58 

2114 

124 

67 

142 

II 

344 

Based on the information provided from Figure 1, it was determined 

that approximately 344 multi-;opace meters are needed to replace the 
existing 2,1 14 single-space meters thet currently manage the shorHerm 

public parking spaces. 

Table 4: Estimated Capikl l Costs 

Equipment Qty 
Multi Space Meters ll ) 344 

Single Space Sensors 

Wireless Handheld, 

2114 

20 

Unit Co,t 

$12,500 

$300 

$7,500 

Tolol 

$4,300,000 

$634,200 

$150,000 

$5,084,200 
Note!; i Multi-Space Meters to be configured in pay by space mode, and equipped 
with soiar panels, wireless modems and will a ccep t coins! Ciedit cards and smart 

cords. 
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We then compare the costs (capital and operating) on an annual 
basis, we have to annualize the capital cost of the equipment and add 

it to the projected annual operating costs. To do this, we assume a 5-
year amortized cost of equipment, 7 percent annual maintenance cost, 

and an B percent cost of funds. 

Table 5: Capital Cost Analysis 

Multi-Space 

Equipment 
+ 

$5,084,200 

Spare Parts & Stock 5% $254,210 
Installation, 
Documentation, Training 

& Warranty 20% $1,016,840 

Subtotal Equipment $6,355,250 

Signage $350,000 

Startup Customer Service $50,000 

Ed ucation/Ma rketing $150,000 

Total $6,905,250 

Annual Cost to Own 
+ 

Hardware $2,100,133 
+ 

Ammortized Loan 5 Yea rs 

Cost of Funds 8% 

Annual Maintenance 7% of E9ui~ment First Cost 

Also included in the capital cost are starl-up costs for signage, 

customer service representatives and marketing of a multi-space meter 
system. 

OPERATING COSTS 

Based on our experience, single space meters reauire nncre time to 

collect revenue than multi-space meters. Our opinion of the annual 
operating budget highlights the differences in operating costs. 

SOFTWARE COSTS 

If netwarked to a central server, multi-space meters have an ongoing 

monthly cost far the hosted server, financial/statistical reports and 
credit card functbnality. The cost per meter is approximately $50 per 
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month, or $600 per year. This is an ongoing cost for the life of the 
system. For the estimated number of multi-space meters, SLC would 

have to pay approximately $206,400 per year for the multi-space 
system. 

The monthly cost includes the ability to prcxess credit card transactions' 

online, as well as a hosted data server housed and maintained by the 
manufacturer. The data server compiles and organizes all financial, 

transaction and statistical data from the system. SLC then has the 
ability to connect to the server via a secure website and download all 

revenue, transaction, and statistical reports. 

The single space sensors are aloo networked to the central server, and 

have an ongoing monthly cost for the hosted server, which also covers 
the annual maintenance cost and replacement of the sensors when they 

fail. The cost per sensor is approximately $8 per month, or 
$202,944 per year. 

REVENUE COLLECTION 

The cost to collect revenue from the revenue control devices can vary 
significantly, based on the type of revenue collection equipment. Key 

factors in estimating the time required to physically collect the revenue 
from the equipment include the number of collection pOints, number of 

times per week the revenue will actually be collected, and the type of 
payments the equipment will accept. 

The number of visits required to collect the revenue depends on the 

type of technology. Smart cards and credit cards eliminate a portion 
of the actual cash involved, and some Cities have experienced as 

much as a 40% reduction in the use of coins when a credit card option 
is available. Smart cards allow the user to purchase a card with cash 

value that can work in either single space meters or multi-space meters. 
When this type of system is used, money is deducted from the card as 

it is used, thus the parking transaction is cash-less. Credit card systems 
are available on most multi-space meter systems. If this type of system 

is offered, it will further reduce the amount of cash that must be 
physically collected from the multi-space meter, and the times per week 

and time spent counting the revenue will be reduced. Multi-space 
meters can aloo send an alarm to the operational workstation 

, Bank charges for cree it card processing are not included in this monthly 
fee and are typically 1.8% plus $.05 per transaction. 

WALKER 
PARKING CONSULTANTS 

25 



SALT LAKE CITY 
PARKING PAY STATION STUDY 

/'v\ARCH 22, 2010 23-7234.00 

indicating that it needs 10 be collected. This increases the efficiency of 
the multi-sfXJce meter collections and reduces the collection effort. 

Because each Single sfXJce meter only controls one space, the amount 

of revenue will be much lower than that of a multi-space meter. Unless 
the single space meter is collected less than half as often as the multi

space meter, the multi-space meter will take less time and cost less to 
physically collect the revenue. The estimated man hours of labor and 

associated cost savings to collect revenue from the multi space meters 
is illustrated in Table 6 b80w. 

Table 6: Estimale Revenue Collection Labor Savings 
Number of Total Man 

Officers Collections Hours Per Hours/ Hourly 
Required /Yeor Collection Year Rate Totol Cost 

Current 4 156 4 2,496 $55.26 $137,929 

Projected 2 156 4 1,248 $55.26 $68,964 

Savings 1,248 $68,964 

ENFORCEMENT 

Enforcement is a key factor for either type of operation to operate 
effectively. Single space meters offer a fairly straightforward 

enforcement method. The enforcement officer simply passes by each 
meter and visually checks for expired time. In the typical pay byspace 

system the enforcement officer would query the multi space meter for a 
list of paid spaces and comfXJre that with the vehicles parked on that 

block. The enbrcement officer would then issue tdets for violators 
either through an automatic ticket printer/handheld or through a 

manual ticket writing process. Enforcement time is estimated to be 
about the same for either type of revenue control eqUipment, with the 

variable being the number of times per day the block is checked, the 
numbers of days per week meters are enforced, and the number of 

violations that must be written. With the addition of single sfXJce 
sensors that are a~e to communicate wirelessly with the multi-sfXJce 
meter and the officers' handh8d deVice, the enforcement officer can 
instantly check the violation status of each parking sfXJce within a four 

block radius, and proceed to the block with the most violations. Table 
7 illustrates the fXJtential increase in citation revenue based on the most 

current statistical data available. 
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Table 7: Projected Cilolion Revenue 

Parking Average 
Citations Citation Total Citation 
Issued (I) Revenue Revenue 

Current Equipment 2008 126,000 27.78 $3,500,000 

Recommended Equipment Projected 327,600 27.78 $9,100,728 

Projected Increase 201,600 $5,600,728 

Note: (I] Based on the most recent data available, citations should increase by a factor 

of 2.6 using this new technology. 

ANNUAL OPERATING BUDGET 

Table B, bElow, is our opinion of the annual operating budget for a 

multi space meter system for SLC. Since these projections are based 

on new technology with limited history and number of locations in use, 

we do not recommend using this information for financial funding or 

other financial projections. 

Table 8: Opinion of Annual Operating Budget 
2008 II Projected Year Increase/(Dee rease) Year 2 

I 
5 year Am ortized $0 $2,100,133 $2,100,133 $2,100,133 
Equipment Costl1i 

Mainten once Costs $100,000 $0 [$100,000) $355,894 

Entorcement Costs $1,155,100 $1,155,100 $0 $1,155,100 

Soltware/Data $0 $409,344 $409,344 $409,344 
Commun ication Costs ~I 

Revenue Collection $137,929 $68,964 [$68,965) $68,964 
Costs ~ I 

Total Expenses $1,393,029 $3,733,541 $2,340,512 $4,089,435 

Annual Revenue 

2008 Projected Increase/IDee rease) Year 2 

Meters $1, I 00,000 $1,485,000 $385,000 $1,485,000 

Citations $3,500,000 $9,100,000 $5,600,000 $9, 100,000 

Totol Revenue $4,600,000 $10,585,000 $5,985,000 $10,585,00 

° Net Revenue 

Profit floss $3,206,971 $6,851,459 $3,644,488 $6,495,565 

Note: ll
) Based on actual reported by SLC 

12) Based on estimated cost of equipment amortized for 5 years at 8% costs of 

funds. (See Table 5 for details) 

3) $355,894 per year (7% of equipment first cost) beginning in year 2 for extended 

maintenance contract. 

1'1 Based on 2010 Budget supplied by SLC. No changes in enforcement personnel 
projected. 

5) Communications cost estimated at $50 per month per Multi Space Meter 
($50'12'344), plus $8 per month per single space sensor ($8'12'2114) 

27 



SALT LAKE CITY 
PARKING PAY STATION STUDY 

/'v\ARCH 22, 2010 

[6) Based on reduction in required collections. 
breakdawnl· 

23-7234.00 

(See Tab" 6 for detailed 

[7) Projected 35% increase in revenue due to the ability to reset meters to zero when 
customers leave, and the introduction of additional payment options such as 

credit cards and smart cards. (Municipalities have reported as much as a 30% 
increase in revenue with the introduction of alternative payment methods) 

18) Based on the most recent data provided from the Los Angeles study, we project 

citations will increase 2.6 times the current volume if single space sensors and 
an integrated enforcement system are used. These are rough estimates, based 

on information provided by an independent 3rd party and should not be relied 

upon to secure financing. 
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We recommend a phased opproach to ensure the ultimate success of 

the project: 

PHASE 1 

• Develop 0 comprehensive PR campaign. 

• Conduct community outreoch meetings to introduce the new 
multi space meters to members of the business community and 
general public. 

• Invite the media to attend the meetings. 

• Install the first 50 to 75 units in a high profile area pre selected 

by the committee. 

• Employ at least two parking ambassadors to patrol the area 
where the new meters are installed to help answer questions 

and help the public operate the machines. 

• Conduct a 90 day testing and feedback period, where staff 
and members of the public can comment on concerns and 
issues with the new epuipment. 

• Meet with the vendar to address any issues identified during 

the 90 day test period. 

• Incorporate any changes identified during the 90 day trial. 

PHASE 2 

• Continue installation of remaining units. We estimate this 

process will take approximately 8 months to complete. 
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1 . Estimates and projections prOVided by Walker have been 
premised in port upon assumptions prOVided by our client 
and/or third party sources. Walker has not independently 
investigated the accuracy of the assumptions prOVided by the 

client, its agents, representatives, or others suppying 
information or data to Walker for its use in preparation of this 

report. Walker has also drown certain assumptions from its 
past work on other projects of similar or like nature, and has 

done so in a manner consistent with the standard of care 
within the profession. Because of the inherent uncertainty 

and probable variation of the assumptions, actual results will 
vary from estimated or projected results. As such, Walker 

makes no warranty or representation, express or implied, as 
to the accuracy of the estimates or projections. 

2. The results and conclusions presented in this report may be 

dependent on assumptions regarding the future local, 
national, or internetional economy. These assumptions and 

resultant conclusions may be invalid in the event of war, 
terrorism, economic recession, rationing, or other events that 

may cause a significant change in economk: conditions. 

3. Walker assumes no responsibility for any events or 

circumstances that take place or change subsequent to the 
date of our field observations and Walker possesses no duty 

to notify any party of any such events or circumstances. 

4. Walker is not qualified to detect hazardous substances or 

environmental matters, has not considered such, and 
therefore urges the client to retain an expert in this field, if 

relevant to this report. 

5. Sketches, photographs, maps and other exhibits included 

herein may not be of engineering quality or to a consistent 
scale, and should not be relied upon as such. 

6. All mortgcges, liens, encumbrances, leases, and servitudes 
have been disregarded unless speCified otherwise. Unless 

noted, we assume that there are no encroachments, zoning 
violations, or bUilding code violations affecting the subject 

prope~ies 

7. Our agreement to allow any party to use and rely upon this 

report is expressly subject to and limited by such party s 
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agreeing to and abiding by the same terms and conditions 
contained in that certain Consultancy Agreement between us 

and our client (the Agreement I. including, but not limited to 
the following: (1) any limitations on warranty and 

consequential and other damages contained in the 
Agreement; (2) any limitations on the amount of damages for 

which we may be liable pursuant to the Agreement; (3) any 
exclusive remedy provisions contained in the Agreement; (4) 

any disclaimers, qualifications or scope limitatbns contained 
in this report; and (5) that such party make no further 

distribution of this report without our prior written consent. By 

relying on this report, you have agreed to be bound by the 
terms set forth in the Agreement. 

B. This report is to be used and may only be relied on in whole 
and not in pert. None of the contents of this report may be 

reproduced or disseminated in any form for external use by 
anyone other than our client without our express written 

permission, as prescribed in our agreement. 

9. The projections presented in the analysis assume responsible 

ownership and competent management. Any departure from 
this assumption may have a negative impact on the 

conclusbns. 
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PARKING METER ANALYSIS 
SALT LAKE CITY, UTAH 

s 
R. SIMPSON - 911412009 
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EXHIBIT 1 
EXISTING PARKING METERS 

EXISTING PARKING METER COUNT PER AREA 

AREA4A 

112 SINGLE 112 SPACES 
278 DUPLEX 556 SPACES 

TOTAL AREA 4A 668 SPACES 

ESTlMATED PAY STATlONS 124 

AREA4B 

67 SINGLE 67 SPACES 
176 DUPLEX 352 SPACES 

TOTAL AREA 4B 419 SPACES 

ESTlMATED PAY STATlONS 67 

AREA4C 

115 SINGLE 115 SPACES 
427 DUPLEX 854 SPACES 

TOTAL AREA 4C 969 SPACES 

ESTlMATED PAY STATlONS 142 

AREA4D 

10 SINGLE 10 SPACES 
24 DUPLEX 48 SPACES 

TOTAL AREA 4D 58 SPACES 

ESTlMATED PAY STATlONS 1J 

OVERALL TOTAL 

OVERALL TOTAL 
ESTIMATED PAY STATIONS 

LEGEND 

o EXISTING DUPLEX HEAD METER 

• EXISTING SINGLE HEAD METER o BLOCK NUMBER 

2114 SPACES 

344 

NOT TO SCALE 
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EXHIBIT 2 - METERED LOCATIONS IN AREA 4A 

Area 4A MeIer Type 

Block # Side of Street Dual SinSIe 

I West 7 0 

2 West 11 5 

2 East 5 4 

3 North 5 1 

3 South 9 0 

4 West 7 0 

4 East 1 1 

5 North 4 1 

5 South 3 0 

6 North 5 1 

6 South 3 3 

7 South 5 0 

8 West 7 1 

9 North 1 2 

9 South 3 1 

10 North 5 2 

II West 1 0 

12 North 9 4 

13 North 7 1 

14 West 7 2 

14 East 1 1 

15 North 3 1 

16 West 6 6 

16 East 4 4 

17 North 1 0 

17 South 12 6 

18 West 2 2 

18 East 1 1 

19 North 1 0 

19 South 2 3 

20 East 2 4 

21 South 4 2 

22 West 5 1 

22 East 10 4 

23 North 1 0 

23 South 2 0 

24 North 7 0 

24 South 2 0 

25 West 8 1 

25 East 6 4 
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Total Parking Multi-Space 
Spaces Meters Required 

14 2 

27 3 

14 3 

11 2 

18 3 

14 3 

3 1 

9 2 

6 1 

11 2 

9 2 

10 2 

15 2 

4 1 

7 2 

12 2 

2 1 

22 3 

15 2 

16 3 

3 1 

7 2 

18 3 

12 3 

2 1 

30 3 

6 2 

3 1 

2 1 

7 1 

8 2 

10 2 

11 2 

24 3 

2 1 

4 1 

14 2 

4 1 

17 3 

16 3 
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EXHIBIT 2 CONTINUED - METERED LOCATIONS IN AREA 4A 

26 South 10 2 

27 North 5 6 

27 South 4 2 

28 North 8 2 

28 South 2 1 
29 North 3 3 

29 South 5 3 

30 West 6 1 

30 East 4 2 

31 West 3 2 

31 East 6 0 
32 North 4 4 

33 Wesl 7 3 

33 East 7 2 

34 North 9 2 

35 West 1 1 

36 North 5 5 

37 North 4 2 

Tolals 278 112 
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22 3 

16 3 

10 2 

18 3 

5 1 

9 2 

13 3 

13 3 

10 3 

8 2 

12 2 

12 2 

17 3 

16 3 

20 3 

3 1 

15 3 

10 2 

668 124 
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EXHIBIT 3 - METERED LOCATIONS IN AREA 4B 

Area 4B Meter Type 

Block # Side of Street Dual Single 

12 South 12 4 

13 South 5 5 

37 South 3 3 

38 West 2 0 

39 North 8 3 

39 Center 9 0 

39 South 10 7 

40 West 4 1 

40 East 1 2 

41 North 4 2 

41 South 8 2 

42 East 4 1 

43 North 3 0 

44 North 5 4 

44 Center 10 2 

44 South 10 3 

45 West 5 2 

45 East 5 3 

46 North 10 2 

46 South 3 0 

47 West 2 2 

48 North 1 1 

48 South 5 3 

49 North 12 2 

49 South 9 4 

50 North 7 3 

51 West 6 2 

52 West 1 1 

53 North 6 2 

53 South 5 1 

Total 176 67 
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Total Parking Multi-Space 
Spaces Meters Required 

28 3 

15 3 

9 2 

4 1 

19 3 

18 2 

27 3 

9 2 

4 1 

10 2 

18 3 

9 2 

6 1 

15 3 

22 2 

23 3 

12 3 

13 3 

22 3 

6 1 

6 1 

3 1 

13 2 

26 3 

22 3 

17 3 

14 3 

3 1 

14 2 

11 2 

419 J 67 
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EXHIBIT 4 - METERED LOCATIONS IN AREA 4C 

Area 4C Meter Type 

Block # Side of Street Dual Single 

54 South 6 1 

55 West 4 1 

55 East 5 3 

56 West 2 4 

56 East 9 2 

57 West 7 1 

57 East 6 4 

58 West 6 2 

58 East 6 1 

59 North 5 2 

59 South 7 0 

51 East 4 1 

47 East 6 0 

60 West 4 0 

60 East 11 1 

61 North 7 2 

61 South 2 1 

62 West 16 2 

62 East 5 4 

63 North 20 2 

63 South 10 1 

64 West 16 2 

64 Center 15 0 

64 East 3 0 

65 North 10 5 

65 South 6 4 

66 West 5 1 

66 East 5 3 

67 North 8 3 

67 South 11 0 

68 North 8 2 

68 South 7 2 

69 West 8 3 

69 East 9 2 

70 North 4 1 

70 South 3 0 

71 South 4 2 

72 West 4 3 

72 Center 13 1 
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Total Parking Multi-Space Meters 
Spaces Required 

13 3 

9 2 

13 2 

8 2 

20 3 

15 2 

16 3 

14 2 

13 2 

12 2 

14 2 

9 2 

12 2 

8 1 

23 3 

16 2 

5 1 

34 3 

14 3 

42 3 

21 3 

34 3 

30 3 

6 1 

25 3 

16 3 

11 2 

13 2 

19 3 

22 3 

18 3 

16 2 

19 3 

20 3 

9 1 

6 1 

10 1 

11 2 

27 3 
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EXHIBIT 4 CONTINUED - METERED LOCATIONS IN AREA 4C 

Area 4C Meter Type Total Parking 

Block # Side of Street Dual Single Spaces 

72 East 1 0 2 

73 North 11 3 25 

73 Center 14 1 29 

73 South 8 3 19 

74 West 5 1 11 

74 East 5 4 14 

75 North 7 4 18 
75 Center 9 1 19 

75 South 12 3 27 

76 East 5 1 11 

77 West 3 1 7 

77 East 4 3 11 

78 North 1 0 2 

79 North 5 0 10 

79 South 12 4 28 

80 North 1 0 2 

80 South 4 0 8 

81 West 6 0 12 

81 East 1 1 3 

82 West 6 4 16 

82 East 6 4 16 

32 South 5 2 12 

34 South 4 3 11 

36 South 5 3 13 

427 115 969 
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Multi-Space Meters 
Required 

1 

3 

3 

3 

2 

3 

3 

2 

3 

2 

1 

2 

1 

1 

3 

1 

1 

2 

1 

3 

3 

2 

3 

3 

142 
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EXHIBIT 5 - METERED LOCATIONS IN AREA 40 

Area 4D Meter Type 

Block # Side of Street Dual Single 

83 North 5 1 

83 South 7 3 

84 West 8 3 

84 East 2 3 

85 North 2 0 

24 10 
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Total Parking Multi-Space Meiers 
Spaces Required 

11 2 

17 3 

19 3 

7 2 

4 1 

58 11 
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