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1. Introduction 

1.1 Background 

The Hillsborough County Aviation Authority (HCAA or Authority) is responsible for the operation of the public 
and employee parking facilities at Tampa International Airport (TPA or the Airport).  The facilities are 
controlled through the use of a Parking Access and Revenue Control System (PARCS) that has reached the 
end of its functional life.  The current Federal APD (FAPD) ScanNET PARCS requires significant manual effort to 
operate and audit.  The extensive level of manual effort required to acquire and correlate pertinent 
operational and financial data using the existing PARCS results in a significantly higher level of staffing costs 
and higher potential for human error than would be expected with a fully functional and modern PARCS.  In 
addition, the system has gone through a number of modifications and patches over the years that were 
intended to address operational and administrative requirements. However, the combined effects of these 
modifications have resulted in the loss of functionality informational reliability.  In general, the PARCS is 
considered obsolete by today’s standards.  Furthermore, it will not readily support the implementation of new 
parking product offerings and new parking capabilities and technologies that have become popular at other 
major airports. 

The Authority has long maintained a culture emphasizing a high level of customer service.  In 2012, the 
Authority developed the Marketing Department which serves as the primary “touch point” for the guest 
experience.  A primary goal of the Marketing Department, as well as Parking/Ground Transportation and other 
Authority Departments, is to implement a new PARCS with expanded functionality and the associated parking 
products that offer the highest level of customer satisfaction. 

Given that the existing PARCS is obsolete and does not support the Authority’s high standards for customer 
service, the Authority is beginning the process of examining the existing PARCS system with the goal of 
implementing a new PARCS during the 2014 fiscal year in order to be operational by April 2015.  To support 
this effort, the Authority has contracted with Ricondo & Associates, Inc., (R&A) and Intelligent Parking 
Concepts, LLC. (IPC) as sub-consultant to R&A, to review the existing PARCS and to identify the desired 
parameters, features and procedures the Authority should follow over the coming months to support the 
design, procurement and implementation of a new PARCS for the Airport. 
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1.2 Purpose and Objectives 

The primary objective of this study is for the R&A Team to provide support and guidance to the Authority in 
the planning for a new PARCS for the Airport that employs processes, procedures, and technologies that may 
be considered “best practice” within the airport parking industry.  The resulting report will provide an overview 
of the desired system features and order-of-magnitude costs for a PARCS system that will provide information 
to support Authority staff responsible for the preparation of a Project Management Plan that represents the 
administrative documentation used by the Authority to define basic capital improvement project parameters 
and costs. 

The first step in the process was to conduct a review of facilities and meet with Authority staff and key 
stakeholders on January 28-29, 2013.  A field review of the airport parking facilities and PARCS equipment and 
operations was conducted to assess the general condition of current facilities and the day-to-day processes 
and procedures used by Authority staff and the Airport Parking Operator (ABM Parking Services, a subsidiary 
of ABM) to operate and manage the public and employee parking operation.  In addition, the R&A team 
conducted a series of meetings with relevant Authority departments to gain staff perspective on the current 
state of the parking operation and elicit information with regard to desired functionality, programs, 
infrastructure improvements, and marketing and growth directives.  In order to obtain the full breadth of 
stakeholder input needed to help define the next version of the PARCS, meetings were held with a broad 
cross-section of Authority staff and management personnel representing the following Departments:  

• Auditing 

• Finance 

• Information Technology Services (ITS) 

• Maintenance/Facilities 

• Marketing 

• Operations 

• Parking and Ground Transportation 

• Planning and Development 

In general, the purpose of the facility review and meetings was to examine the current parking system and 
operation to consider “what works and what doesn’t work.” In addition, a key purpose of the study was to 
assemble input from multiple Authority departments and develop a consolidated approach for moving 
forward.  Once the information was gathered, the R&A team assembled this report that aggregates all the 
comments and ideas so all parties can review in a holistic manner, a parking solution framework that will 
effectively address the current and upcoming PARCS needs of the Authority. 

Based on information and Authority staff comments received during the meetings, the R&A team assembled a 
list of primary objectives in PARCS planning that are intended to capture the collective input provided by 
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Authority staff.  Consequently, the primary objectives related to PARCS planning are to provide a system that 
allows the Authority to: 

• Effectively  and efficiently operate public parking facilities that are adequate in addressing current and 
projected future parking demand and products,  

• Provide features, capabilities, incentives and products that help attract new and retain existing parking 
patrons, 

• Consider and deploy PARCS technology that automates manual processes which increase 
management efficiencies and reduce labor costs,  

• Enhance the overall parking experience of the parking patrons, 

• Capture and efficiently organize timely and relevant operational and financial data, 

• Improve parking operational flows at the entry and exit plazas, 

• Integrate employee and public parking access and control systems, 

• Provide sound solutions for a PARCS that incorporates “best practices” employed at major airports 
and, 

• Provides flexibility and future-proofing to allow for integration of future products and technologies. 

1.3 Report Organization 

This report is organized as follows: 

• Section 2. Review of Existing Parking Facilities and Operations—This section provides an overview 
of existing public parking facilities and a review of the existing PARCS conditions and issues and 
concerns with the existing PARCS system based on observations and meetings with Authority staff 
and stakeholders on January 28-29, 2013. 

• Section 3. PARCS Operational Considerations and Alternatives—This section provides a 
description of potential PARCS operational considerations and alternatives intended to address issues 
with the existing PARCS system as discussed in Section 2 and provide for future PARCS capabilities 
and features that reflect industry best practice. 

• Section 4.  PARCS Facility Layout and Equipment Considerations and Alternatives—This section 
provides a description of potential facility layout and equipment implementation considerations and 
alternatives intended to address issues with the existing PARCS system and provide for future PARCS 
capabilities and features that reflect industry best practice. 

• Section 5. PARCS Procurement and Implementation Considerations and Alternatives—This 
section provides a description of procurement and implementation considerations and alternatives 
that reflect industry best practice. 
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• Section 6. Airport PARCS Best Practices and Products—This section provides an overview of 
existing state-of-the-art and innovative PARCS practices and products that are employed at parking 
operations from major airports and that may be applicable for consideration at TPA. 

• Section 7. Recommendations and Next Steps—This section provides a tabular description of 
suggested PARCS features, an order-of-magnitude indication of the cost of each feature, and the 
recommended next steps. 

2. Review of Existing Parking Facilities and 
Operations 

This section includes a review and assessment of the existing public parking system and the Parking Access 
and Revenue Control System (PARCS).  The information in this section is based on a series of meetings 
between the R&A Team and Authority staff and field reviews held January 28-29, 2013.   

2.1 Public and Employee Parking Facilities 

2.1.1 PUBLIC PARKING 

The Airport operates four public parking products:  the Short Term Garage (3,612 spaces); the Long Term 
Garage (6,854 spaces); the Economy Garage and Lot (12,973 spaces); and a Valet service.  The parking space 
allocation is shown on Table 2-1.  Valet spaces are “adjustable” based on demand and included within the 
Short Term Garage inventory.  Both the Short Term and Long Term Garages are considered “close-in” parking, 
conveniently located within walking distance of the Landside Terminal.  The Short Term Garage is situated 
directly above the Landside Terminal, with access via elevator.  Economy parking is the least expensive public 
parking option offered by the Airport.  Shuttle buses provide regular service between the Economy Garage 
and designated bus stops to the Landside Terminal.  Finally, Valet allows vehicle drop-off at the Blue 
departure curbside and level 5 of the Short Term Garage for $25 per day. 

The Authority also operates a separate parking area for qualified handicapped equipped high-profile vehicles.  
The lot provides approximately 10 spaces is located on the ground level with access provided via the Blue 
Arrivals Drive.  Access is controlled via an intercom providing audio access to parking operation; though at 
this time, usage is minimal.  
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Table 2-1:  On-Airport Public Parking Capacity 

PRODUCT SPACES 

Short Term Garage 3,612 

Long Term Garage 1/ 6,854 

Subtotal – Walkable Parking 10,466 

Economy Garage and Lot 2/ 12,973 

Total 23,439 

NOTES: 

1/ Represents public parking component only; total does not include an additional 325 spaces in the “nest” reserved for employee parking 

2/ Approximately 1,800 parking spaces are surface spaces. 

SOURCE:  Hillsborough County Aviation Authority, July 2012. 
PREPARED BY:  Ricondo & Associates, Inc., February 2013. 

These parking products experience varying occupancy levels, with the Long Term Garage experiencing 
relatively high levels during peak months and the Economy Garage and Lot experiencing relatively low levels 
throughout the year.  The Economy Garage is comprised of a north garage which is used on a day-to-day 
basis and a south garage which is generally closed except during peak season conditions when the north 
garage reaches capacity on the covered levels of the structure (the Authority attempts to open the south 
structure before the roof of the north structure is required). 

Table 2-2 presents the existing rate structure for on-airport public parking.  Parking rates have not been 
increased since 2007, except the first hour free was changed to “under” one hour free in 2010.  As shown, 
parking patrons currently enjoy a one-hour grace period in both the Short Term and Long Term garages.  In 
addition, the daily hourly rate increases $1 per 20 minutes during the first day as well as the beginning of each 
subsequent day. 

Table 2-2:  Baseline Rate Structure of On-Airport Public Parking at TPA 

PARKING PRODUCT  
MAX DAILY 

RATE 0-20 MIN 21-40 MIN 41-60 MIN 61-80 MIN 

EACH 
ADD'L 20 

MIN 

TIME TO 
REACH 

DAILY MAX 

Short Term Garage $20.00 $0.00 $0.00 $0.00 $4.00 $1.00 6:40 

Long Term Garage $15.00 $0.00 $0.00 $0.00 $4.00 $1.00 5:00 

Economy $9.00 $1.00 $2.00 $3.00 $4.00 $1.00 3:00 

Valet 1/ $25.00 $2.00 $2.00-4.00 $4.00 $6.00 n.a. 6:30 

NOTE: 

1/ Valet rates are $2.00 per half-hour, $5.00 minimum. 

SOURCE:  Hillsborough County Aviation Authority, February 2013. 
PREPARED BY:  Ricondo & Associates, Inc., February 2013. 
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2.1.2 EMPLOYEE PARKING 

As shown in Table 2-3, the Authority operates 2,998 employee parking spaces.  North Lot 1 provides 2,450 
employee spaces; the remainder are in smaller lots at the various airside buildings (219 spaces), Level 7 of the 
Rental Car Garage (75 spaces) on the Red Side of the Terminal Building, and the Air Cargo area (254 spaces).  
The North Lot 1 is controlled by a stand-alone PARCS system that is accessed using proximity cards.  The 
nested lot on Level 5 of the Long Term Garage (325 spaces) is controlled by the public parking PARCS system 
with employees using proximity cards to access these spaces.  The remaining lots are visually monitored 
through the use of hang tags. 

The Authority assesses a monthly employee parking permit fee for use of these facilities.  The Authority 
currently charges $12 per month for tenant, TSA, and Airport-based airline employees.  Non-based airline 
employees are charged $50 per month, and $20 per month for airside and Rental Car Garage Level 7 lots.  The 
Authority does not charge a fee for Customs and Border Protection (CBP) employees and certain contractor 
employees. Total revenue from employee parking permits was approximately $1,177,000 for fiscal year (FY) 
2012 ending September 2012. 

Table 2-3:  Employee Parking Lot Capacity 

EMPLOYEE LOT NAME (NUMBER) SPACES 

North (Lot 1) 2,450 

Long Term Garage (Level 5) 325 

Airside A (Lot 2) 15 

Airside C (Lot 3) 45 

Airside E (Lot 5) 51 

Airside F (Lot 6) 75 

Rental Car Garage Level 7 (Lot 7) 75 

Air Cargo (Lot 14) 254 

A-Sort (Lot 2A) 33 

Total 3,323 

SOURCE:  Employee Lot Permits by Lot, Hillsborough County Aviation Authority, October 18, 2012. 
PREPARED BY:  Ricondo & Associates, Inc., March 2013. 

2.2 PARCS Operations 

The following provides a review of the existing PARCS condition and operations. 

2.2.1 ADMINISTRATIVE MANAGEMENT 

The current parking and revenue control system at the Airport is comprised of several individual stand-alone 
systems without any interoperability or common operational/administrative data repository.  As such, each of 
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the following three primary parking business components operate as an autonomous entity: (a) Terminal 
Parking (i.e., Short Term Garage and Long Term Garage), (b) Economy Parking, and (c) Employee Parking. 
Consolidation of revenue information and analysis of overall occupancy and statistical modeling is 
accomplished through a labor intensive manual process in which all relevant data is collected from each 
system and compiled in 3rd party spreadsheet documents.  Manual administrative processes required due to 
the condition of the existing PARCS are costly from a labor standpoint and prone to human error. 

2.2.2 PAYMENT PROCESSING 

The Authority does accept SunPass® Plus toll authority transponders for entry and fee payment processing.  
Each entry and exit plaza has lanes configured for this process.  Though the lanes indicate “SunPass® Plus 
Only,” the lanes are configured to process other types of patron transactions as well in order to reduce the 
potential for patrons without SunPass® Plus transponders from accessing a lane and then being required to 
backup.  Based on comments from Authority staff it appears that the SunPass® Plus transaction process is 
stable, though there are times in which the Authority is not notified of planned toll authority “outages” which 
can last for several hours and impact the parking operation. 

The system allows fee payment in the form of cash, credit card, and SunPass® Plus. The approximate 
allocation of exit transactions by payment type are as follows: 80 percent credit card processing, 10 percent 
cash, and 10 percent SunPass® Plus.  It is important to note that the current rate structure does not charge for 
under one hour of parking at the Short Term Garage and the Long Term Garage which translates into 
approximately 60 percent of all exit transactions from terminal parking being no-fee.  The current Joint 
Participation Agreement between the Authority and the Florida Department of Transportation (FDOT) states 
that $0.00 transactions do not incur a transaction fee for the use of SunPass® Plus. 

The Authority is a Level 2 Service Provider and is currently PCI compliant; ABM is a Level 2 merchant and is 
currently PCI compliant.  There is one Authority staff member who is the designated “PCI management 
person.”  The Authority does engage a Qualified Security Assessor (QSA) for assessment processing.  Credit 
card transactions are processed through Heartlands via an on-site credit card server utilizing terminal based 
processing.  Credit card transactions are processed while off-line via a batch collection process. 

2.2.3 AUDITING 

The Authority audits the Airport parking operator intermittently, with the last audit occurring during 2008.  
The Authority feels the parking operator has good internal procedures in place which allows routine oversight.  
Much of the data provided by the parking operator is in the form of daily reports that are compiled and 
provided to the Authority through a manual process.  The ITS Department has also developed a lost ticket 
report that is provided to the Authority for review and comparison with other data. 

Credit card activity information is often not available for several days after the transaction has occurred.  
Authority staff have indicated desire to be able to connect into the PARCS system to monitor and review 
financial activities and to eliminate much of the manual activity required to monitor parking operations and to 
avoid the need to transport paper reports to the Finance Department.  The existing manual reporting process 
is very labor intensive and susceptible to operator error. 
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Other issues and considerations discussed included (a) identifying the best practice for managing and 
monitoring temporary employee badges, (b) accommodating the need for an automated password change 
for system access, and (c) maintaining access to at least 24 months of live transactional data before archiving. 

2.2.4 REPORTING 

The current PARCS system has limited reporting capabilities, both real-time and post transaction, with regard 
to managing exception transactions.  These transactions include lost ticket, insufficient funds, back-out ticket, 
stolen ticket, towed vehicles, switched ticket, or tickets processed to employees who have forgotten their card. 
The parking operation has developed “work-around” procedures to address most of these situations.  These 
are labor intensive and may not detect every situation at all times. 

The Authority’s ITS staff has been able to create special reports to address some level of statistical analysis but 
these only address specific requests.  Data table queries and multi-view reporting is not available. 

2.2.5 PATRON PROGRAMS 

Currently, there are no special customer reward amenities, or reservation programs in use. However, the 
Authority is very interested in offering these types of services to their parking patrons.  There is a valet parking 
program in place with manually processed three-part ticketing.  Valet patrons do have the option of 
purchasing additional vehicle services such as car washes and detailing should they so desire.  Payment for 
these types of non-parking services is processed independent of the parking fees. 

2.2.6 EMPLOYEE PARKING 

Access to the North employee parking facility is controlled via a stand-alone PARCS.  The employees use 
proximity cards to access the North lot while hang tags are generally used for other surface lots on the airfield 
and other locations on the Airport.   

The employee parking office is located at the North Lot location where employees make payment for parking.  
The existing facility is considered to be a sparse facility given it was intended to be a temporary facility that 
would have been razed to accommodate a future north terminal which has subsequently been removed from 
the Airport’s long term plan.  Based on comments from Authority staff, approximately 60 percent of the fees 
are paid by employees who walk in and make payment at the office; the remaining 40 percent are billed by 
hand to individual companies. 

Authority staff indicated a desire to (a) integrate the North lot with the overall PARCS and (b) implement an 
accounts receivable function to automate many of the manual functions that are required today. 
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2.3 PARCS Equipment 

The following provides a review of the existing PARCS equipment and operations. 

2.3.1 NETWORK 

The current network is not IP driven. It employs older technology with port controllers. This type of 
connectivity is much slower than those utilizing IP based communication and does not allow other 
functionality such as Voice over IP or Video over IP to coexist. As part of any consideration of a new PARCS, 
network upgrades will be a critical and necessary component. 

2.3.2 SERVER ENVIRONMENT 

As indicated previously, the current PARCS is actually a collage of four (4) different systems; each managed by 
its own head-end CPU. This does not allow any system collection of overall data nor does it allow single point 
global control. Moving forward, the intention is to create one overall PARCS solution with collective control 
and reporting of all four (4) major parking product sites.  

2.3.3 INTERCOM 

Most of the lanes currently have intercom capability provided through either hardwired intercom stations or 
through VOIP terminals. The calls are only dispatched to the local facility parking office serving each facility. 
Specifically, Economy Garage calls only go to the Economy garage office, Employee lot calls only go the 
Employee lot office, and Long Term and Short Term Garage calls go to the main parking office at the terminal 
parking exit plaza. 

Authority staff indicated that it is ineffective to have each facility respond to their own inherent intercom calls. 
Their vision is to be able to have any intercom call, regardless of location or time of day, be diverted to one 
central location. 

2.3.4 LICENSE PLATE RECOGNITION (LPR) AND LICENSE PLATE INVENTORY (LPI) 

The Authority has deployed a PIPS Technology mobile License Plate Inventory (LPI) solution in an attempt to 
provide fraud protection, support the processing of lost tickets, assist with the identification of switched 
tickets, and to provide enhanced customer service to assist in the location of “lost” vehicles. The mobile PIPS 
LPI system, which uses vehicle-mounted License Plate Recognition (LPR) technology, interfaces with the FAPD 
ScanNET system via batch upload via-WiFi.  However, efficient access to the LPI data is not readily accessible 
and the process of determining vehicle entry date is a function of each cashier manually reviewing printouts 
of inventoried license plates. 

Authority staff indicated a desire to integrate the LPR-based LPI system with the PARCS to facilitate 
automated monitoring of license plates for the purposes described previously. 



TAMPA INTERNATIONAL AIRPORT MARCH 2013 

[Final Report] 

Parking Access and Revenue Control System (PARCS)  
Business Strategy Development [10] 

2.3.5 CLOSED CIRCUIT TELEVISION (CCTV) 

The Authority recently installed closed circuit television (CCTV) cameras at the entry and exit plazas.  The CCTV 
system was installed primarily for the security purposes with cameras being monitored by the Authority Police.  
It is not envisioned that the current camera placement (camera height, view angles) will allow for the optimal 
integration of these cameras as part of fully functional LPR system at the parking entry and exit plazas; 
however, it is possible that these cameras could be used to support an LPR operation. The options for use of 
these cameras are further described in Section 4.6.   

2.3.6 WAYFINDING 

With the exception of the newer Economy parking facility, there is no public indication of space availability 
prior to patrons entering a facility.  The Long Term Garage and Short Term Garage are manually controlled 
through the use of “A” frame signs to direct patrons to another parking location in the event of facility “full” 
conditions. 

There are a number of existing Daktronics Galaxy variable message signs (VMS) at each facility managed, by 
the Daktronics Venus software module. However, there is no interface to the existing PARCS and any sign 
messaging is managed via an independent CPU. 

2.3.7 AUTHORITY VEHICLE ACCESS CONTROL 

Currently Authority vehicle drivers use Hughes Identification Solutions (HID) proximity cards and readers for 
access to parking facilities.  There are alternative products that can be deployed to provide RF AVI 
transponder functionality for these vehicles.  This type of solution would involve the installation of long-range 
readers in each specific lane to be controlled and the distribution of AVI tags to Authority vehicles.  
Functionality is similar to that of the SunPass® Plus lanes but there is no interface with FDOT and functional 
reliability will be far higher than the current SunPass® Plus operation. 

2.3.8 PARCS MAINTENANCE 

The Parking Contractor, ABM Parking Services, provides the first level of maintenance support as the first 
responder who addresses the problem or delegates the problem to another entity, as appropriate.  The ITS 
Department handles “network” problems and staff from this department are typically called on by the parking 
contractor to evaluate the problems and make decisions as to the responsible party.  Maintenance of the 
PARCS at the field device level is provided by Federal APD under a maintenance agreement; they provide 
support Monday through Friday from 9:00 a.m. to 5:00 p.m. and on an on-call basis over the weekends. The 
Authority’s Maintenance and ITS Departments are responsible for the maintenance of the Daktronics signs, 
battery backup, and the SunPass® Plus system. 
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3. PARCS Operational  
Considerations and Alternatives 

There are several factors which together are driving the consideration of a new PARCS for the Airport.  First, 
the existing PARCS has reached the end of its functional life.  In addition, one consistent message is the desire 
of the Authority that the Airport to be recognized as a customer and commerce friendly operation.  
Addressing this component will require a completely new operational platform that can support a variety of 
customer-facing emerging technologies such as smartphones for applications and payments, browser based 
GUI, and patron amenity programs.  Another consistent message is the desire to increase the level of 
automation; thereby, decreasing labor and increasing patron throughput.  This section addresses PARCS 
system operational considerations and alternatives that are intended to address these consistent system 
“themes.” 

NOTE: The current SunPass® operation is configured to require on-line real-time connectivity to FDOT. This 
configuration is prone to service interruptions in any instance of a communication break: whether intentional 
or accidental.  In considering a new PARCS, the Authority should consider off-line processing of tall tags to 
improve SunPass® viability.  The recommendations for increasing the incidence of SunPass® equipped lanes 
are meant to improve the toll tag operation and thusly the customer experience.  

3.1 Administrative Management 

The new system should allow operational connectivity via a commercial browser module.  This will allow 
system operators including staff from Ground Transportation/Parking, Information Technology Services, 
Parking Operations, Auditing, Finance, and Maintenance to access the system from any web-capable central 
processing unit (CPU).  Note any potential system operator will be required to have a programmed operator 
profile as well as a current system password.  The functionality significantly improves operational productivity 
as well as enhances the ability of parking staff to respond to customer service issues. 

3.2 Payment Processing 

Credit card processing currently accounts for approximately 80 percent of all public parking fee payments at 
TPA.  The implementation of a new PARCS should promote and increase the incidence of non-cash payments.  
Non-cash payments could include not only credit cards, but also other forms of electronic payment.  These 
could include proprietary payment applications such as PayByPhone, QuickPay (QP), Pango, and Mobile Now.  
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These are applications that can be loaded on a smartphone or PDA and can be used to pay parking fees.  They 
do require active input by the parking patron and the process involves calling a specific phone number and 
inputting a device code or the presentation of a Quick Response Code (QR) or other two-dimensional (2D) 
barcode via the screen on the smartphone or PDA.  There are additional processing fees associated with these 
types of transactions.  These processes generally work well when they are executed as a pedestrian, such as 
with a parking meter transaction or at a Pay-on-Foot machine.  Processing payments with these types of 
applications as a driver in a lane is often a prolonged process that actually slows throughput. 

Another form of electronic payment capability is the acceptance of electronic “wallets” such as ISIS Mobile 
Wallet™ and Google Wallet and/or the acceptance of general applications such as Apple’s Passbook.  These 
are non-proprietary in nature.  The wallets allow you to store credit card and/or debit card capability and 
process transactions by communication with readers using Near-Field Communication or NFC.  This is similar 
to the transaction communication utilized by MasterCard’s PayPass and Visa’s Paywave.  It is generally agreed 
that these types of electronic payment processes are more effective for in-lane payment and will achieve a far 
greater market penetration in that they are universal in their use and not limited to only parking-specific 
operations.  The current FAPD PARCS is not able to accommodate these types of payment processes, though 
the functionality is readily available in most new PARCS solutions. 

It is important to note that there are new requirements pertaining to credit card and other forms of electronic 
payments.  Europay, MasterCard and Visa (EMV) is a global standard for credit and debit payment cards based 
on chip card technology.  The EMV standard encompasses specifications, test procedures and compliance 
processes managed by EMVCo, LLC, an organization jointly owned and operated by American Express, JCB, 
MasterCard and Visa.  The standards are based on a microprocessor program embedded in the card’s chip 
that provides dynamic encryption.  Transactions can be processed by both “contact” and “contactless” 
communication.  Merchants accepting credit card payments are obligated to process at least 75 percent of 
their credit card transactions through EMV terminals or the merchant will assume breach liability.  This 
mandate is currently intended to take place no later than October, 2015.  As such, implementation of EMV 
capable terminals must begin prior to this date.  

3.3 Auditing 

Auditing is generally broken down into three distinct components consisting of (a) financial auditing, (b) 
transactional auditing, and (c) operational auditing.  Financial auditing is the process by which all revenue 
processed through the system can be accounted for from its initial transaction inception through inclusion in 
summary reports.  The ability to do this requires the system to be configured in a manner to allow the 
retention of transactional specific information in a format that allows detailed and granular review and 
segregation.  In particular, it is imperative to be able to isolate and examine exception transactions.  These 
include but are not limited to Lost Tickets, Insufficient Funds, Switched Tickets, Cancelled Transactions, 
Manually Processed Transactions, Tickets processed by employees claiming forgotten access cards, Towed 
Vehicles, Pass-Back, Nesting Violations, Backout Tickets, Stolen Tickets, and Vehicle not Present transaction 
attempts.  All of these should be isolated categorically to allow for focused auditing as well as pattern analysis. 
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The second type of auditing involves transactional auditing.  This is a process by which one confirms the 
system is processing all transactions; typical and atypical, as designed.  This process would involve routine 
examination of system configuration including rate structures, validations, cashier and operator profiles, 
employee profiles, access levels, time parameters, and occupancy reporting and management.  The ability to 
review these items would be determined by administrative operating profile assigned to the appropriate 
individuals. 

The third type of auditing involves the review and confirmation that all Standard Operational Procedures are 
being followed as prescribed by management.  This includes the configuration assigned to each and every 
type of transaction and the processes being utilized by the assigned staff members.  This process is 
multifaceted in that it involves system review as well as staffing procedural review.  It is important that any 
system considered by the Authority requires staffing sign-on prior to any transactional engagement; this 
requirement pertains to cashiers, attendants, supervisors, and/or administrative staff members.  In this 
manner, auditing staff can identify individuals performing specific system tasks or transactional interventions. 

3.4 Reporting 

One of the most important aspects of any PARCS is the ability to produce system reports. System reports 
generally fall into two categories consisting of (a) fixed reports and (b) user defined reports.  Fixed reports are 
used to provide system information in a routine fashion, allowing scheduled administrative processes such as 
daily revenue collection review, transaction analysis, shift “proofing,” access card management, and occupancy 
management.  Fixed reports would include those listed in Table 3-1.  These reports allow for different query 
capabilities in which the operator can select reporting intervals, lanes, dates, durations, individuals, companies, 
locations, or other parameters that are relevant to the report selected. 

The second category of report capability is often called User Defined reports.  There are several methods to 
provide this functionality.  One method is to allow data exporting into a 3rd party reporting capable tool such 
as Excel spreadsheets or Crystal Reports.  While these products are capable of providing some level of 
reporting and compiling flexibility, they are not necessarily the most dynamic and effective tools, particularly 
when detailed analytical research is required.  Typical reports could include patron behavior patterns, 
statistical analytics, demographics, trending, regression comparison, “what-if” scenarios, or any other type of 
non-typical data analysis activity.  A better method of providing this functionality is to provide an “On-Line 
Analytical Processing” tool or OLAP.  This provides the ability to respond to multi-dimensional analytical 
queries rapidly.  It is often used to provide business and analytical reporting for marketing, business 
management, staffing, forecasting, and budgeting.  The system database must be configured to allow the use 
of an OLAP tool but this specific module is commercially available. 
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Table 3-1:  Recommended PARCS Fixed Reports 

Shift Reports – Device / Cashier ISF Funds Paid 

Daily Summary Reports Lost Ticket Analysis Report 

Weekly Summary Reports Ticket Inventory Report 

Monthly Summary Reports Validation / Revenue Reduction Report 

Exception Transaction Detailed Report Non-Parking Transaction Report 

Exception Transaction Daily Summary Report Card Activity Report 

Daily Occupancy Report Active Cards Report by Name / Card Number 

Weekly Occupancy Report PassBack Activity Report 

Tickets Issued Report  Access Denied Report 

Transaction by Rate Increment Report Access Card Paid Report 

Duration of Stay Report Company Assigned Access Cards Report 

Detailed Transaction Report Access Card Occupancy Report 

Cashier Accuracy Report Company Access Card Occupancy Report 

Detailed Credit Card Transaction Report Device Configuration Report 

Credit Card Summary Report Rate Structure Report 

ISF Transactions Processed Operator Profile Report 

Hourly Occupancy Report Active Cashier Report 

SOURCE:  Intelligent Parking Concepts, LLC, February 2013. 
PREPARED BY:  Ricondo & Associates, Inc., February 2013. 

3.5 Patron Programs 

A significant component in the consideration of any new PARCS solution for the Airport is the ability of the 
system to offer current and potential patrons a menu of different types of reward or amenity programs.  These 
programs could include options for credentialed (identified) patrons and options for non-credentialed or 
transient patrons.   

3.5.1 CREDENTIALED PATRONS 

This category of amenity or reward program allows the Authority to offer special functionality to those 
credentialed patrons desiring a higher level of service and/or the ability to accumulate parking value based on 
the overall volume of their activity. 
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One type of program is known as a Frequent Parker Program or FPP.   This type of program allows several 
methods of operation. Method 1 is the issuance of a credential to enrolled patrons.  Enrollment guarantees 
access to their chosen facility, even if that facility is closed to transient patrons1.  In addition, the credential is 
tied to an account.  When using the credential, the patron is not obligated to make payment for parking fees 
while in the exit lane: they simply present their credential and, if valid and in good standing, drive out.  The 
Authority would have the option of requiring credit cards to be kept on file for each account for billing or the 
account could be set up to accumulate all parking activity for a given period, usually a month, then send a 
consolidated invoice.  In most cases, the credit card on file method is preferred for individuals enrolled in the 
program.  The invoicing option is more appropriate for corporate accounts in which a given company may 
have several participating employees and the overall parking activity of employees parking at the Airport for a 
given period is aggregated to create a single company invoice. 

In utilizing this type of FPP, the Authority can charge prevailing parking rates to the participants or you can 
offer alternative rates and provide the ability to increase a percentage of discount based on use volume, i.e., 
the more you park in a given period the more discount could be applied.  This could be attractive to corporate 
accounts in which there are multiple participants. 

The Authority could also couple the FPP program with special designated parking areas within a given facility.  
The initial program would represent a “premium” level product and the enhanced program would represent a 
“premium plus” product.  Participating patrons electing this level of service are not only guaranteed a space 
within the primary facility, they would be guaranteed a space in this specialized area (internal nest).  This 
option incorporates a higher initial enrollment fee as well as higher parking fees.  The quantity of spaces 
allocated to this special area would be determined by the popularity of the program. 

With either level of selected program, “premium” or “premium plus,” the Authority could also offer additional 
services to those patrons that could include car wash, detailing, oil change, dry cleaning, flowers upon return, 
or any other service offered by the Authority that the given patron could choose from.  The fees associated 
with the supplied service(s) would be included in their billing component for that given parking stay.  Note 
that company participants could be set up to require the individual patrons to pay for the ancillary service(s) 
while the company would pay for the parking component. 

The aggregation of the individual parking fees into a consolidated invoice, whether to be satisfied by a credit 
card on file after each stay or via a composite invoice at the end of a given month, is managed by an Accounts 
Receivable or AR program. This type of program is described in more detail in the section below, Employee 
Program. 

                                                      

1  Any type of program in which an individual is guaranteed a parking space requires the system to manage the inventory properly.  When 
predetermined occupancy thresholds are met, access to the facility by transient patrons is denied and relevant “OPEN /CLOSED” signage 
would indicate “CLOSED/FULL.” 
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Method 2 of an FPP program allows for the accumulation of parking value over a given period of time. This 
type of program is more in line with frequent flyer programs.  Every time a participating patron parks at the 
Airport, they accrue value or “points.”  When they have amassed a certain volume of points, the patron has the 
option of redeeming those points for free or discounted parking and/or alternative services such as car wash, 
detailing, or oil change.  Participating patrons are allowed viewing access to their accounts to confirm posting 
of activity and managing their points total.  Please note that the implementation of this type of module allows 
the Authority to designate the points value for each product (e.g., Long Term, Short Term, Economy) and the 
associated site-specific redemption rules.  The Authority may elect to combine both Method 1 and Method 2 
for an overall “specialized” premium product. 

An additional option available for credentialed patrons is the ability to make a reservation for a given period 
of time associated with anticipated travel.  Via a web-based portal, the patron would go online and select the 
time and date of anticipated parking facility arrival.  They would then indicate the anticipated parking facility 
departure time and date.  Depending on the type of reservation program desired by the Authority, the 
reservation could be for a specific area with a given facility or for just an overall guaranteed space.  In an 
integrated version of a reservation system, enrollment is accomplished within the PARCS via the web-based 
portal and the occupancy management (saving the reserved space) is done automatically. 

There are 3rd party reservation options available.  Links can be set up to direct prospective patrons from the 
Airport’s website to the 3rd party hosted program.  There the patron can make the appropriate reservation 
arrangements and the details of the reservation are then sent to the Authority’s parking department.   Should 
the Authority desire, they could entertain the possibility of offering reservation capability to the patrons using 
the current PARCS.  Depending on the 3rd party program chosen, there will be limited integration capability 
with the current product, requiring additional manual processes by the parking department.  However, should 
the Authority determine an immediate need for such a program, this would be a viable option.  If the 
Authority does pursue an interim 3rd party reservation program or any other 3rd party program prior to the 
implementation of a new PARCS, it must clearly indicate whether they wish prospective PARCS providers to be 
able to incorporate these 3rd party programs into the new system.  However, significant discussion with the 
current system vendor must take place prior to considering deploying a 3rd party product with regard to any 
potential impact on the current system’s functionality and stability. 

3.5.2 NON-CREDENTIALED PATRONS 

In addition to programs for credential patrons, the Authority should consider programs for non-credential 
patrons.  These programs could include coupons, parking discount programs offered to patrons utilizing 
participating local travel agencies, holiday programs, or other types of offerings that would be attractive to 
infrequent travelers.  Participating travel agencies could be supplied with special coupons offering parking 
discounts to their client base when they park at the Airport.  The coupon could reflect a dollar discount, a time 
off, or free day of parking if a prerequisite stay duration is met, e.g., park 5 days get 6 free.  

These types of programs are available in several formats.  One option is to present coupon programs on the 
Airport’s website.  Patrons would then have the choice of printing these barcode coupons at home or 
downloading the associated 2D or QR barcode onto their smartphone.  System payment devices would be 
configured with barcode imagers allowing patrons to present either the printed coupon or the screen image 
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of the coupon at time of payment.  The system would “read” the coupon barcode, assign the validation value 
to the transaction, and void the coupon.  

Another option is to pre-print parking coupons and provide them to businesses that could distribute them to 
their patrons as their business model dictates.  A third option is to offer coupons in local newspapers or 
periodicals. Again, these are barcode or QR code coupons that allow automated processing.  

It is important to note that there is a configuration and validation management component to coupon 
programs.  Many coupons are anonymous, i.e., not applicable to any specific patron or issuing location.  
Examples of anonymous coupons are newsprint coupons or general mail-outs.  There are no specific billing 
rules applied and these types of coupons are used to attract infrequent users or those patrons that are only 
interested in the overall cost of parking.  Other coupons are specific to either a person or to an issuing agent.  
For example, if a parking patron logs onto the website and provides general demographic information in 
exchange for a discount coupon, the coupon produced can be unique, allowing transactional and marketing 
granular analysis.  Or for instance, the parking patron has an agreement with several local travel agencies.  
Each agency is provided a supply of discount coupons and each agency’s coupon supply is unique to that 
agency.  In this manner, the Authority is able to determine market penetration and agency patronage with 
specific use volume data.  Should the program warrant, the Authority could create an invoice based on actual 
coupon usage either at face value or some level of contracted discount.  

It is important to note that the programs listed above can all be used, portions can be used, or programs used 
intermittently as the demand fluctuates.  As the components for these programs would be fully integrated 
into a new PARCS, analysis results and programs penetration can be analyzed with empirical information 
rather than anecdotal methods.  

3.6 Employee Program Management 

A significant amount of Airport parking is designated for employee parking.  While most of this occurs at the 
remote North employee parking lot, there are employee parking patrons who use the terminal parking 
facilities provided on Level 5 of the Long Term Garage and other stand-alone facilities.  This employee parking 
program is currently managed through the distribution of proximity access card and/or hang tag permits.  The 
financial management of the employee parking is manually managed.   

The Authority would prefer to have a browser-based payment option for employees in which they could go 
on-line and make payment on their account. Note that not all employees pay for parking.  Employee parking 
fees were discussed previously in Section 2.1.2. 

In the consideration of a new PARCS solution, employee parking access and financial management should be 
accomplished with a fully integrated module within the PARCS.  This would include an integrated Accounts 
Receivable module or AR.  The AR program is the front-end for all employee billing and card access 
management.  It allows for automated payroll deduction, credit card on file, invoicing, or electronic funds 
transfer for employee program payment options.  Specific access profiles indicating the “where and when” 
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card usage components are configurable, and card management can be done as individuals or as companies.  
The card can be automatically turned off for non-payment (should the Authority desire) and all card use 
exceptions such as pass-back, out of profile, nesting violation, lost / stolen card are monitored and recorded.  

If so desired, the Authority could enable web-based employee enrollment.  In this manner employees could 
log onto the system, provide the data requested by the Authority, have their parking privileges vetted, and be 
directed to either pick up their parking card in the office, or have one mailed to them.  The Authority can also 
allow employees the ability to look at their AR account to either pre-pay for upcoming parking or make 
adjustment to their payment profile such as changing from payroll deduction to credit card on file or payment 
via an invoice. 

Other types of parking business components can be managed with an integrated AR program.  These include 
card deposits, lost card replacements, pro-rations, citations (should you elect in the future to enable this), and 
departmental billing. 

4. PARCS Facility Layout and Equipment 
Considerations and Alternatives 

4.1 Conceptual System Design Considerations 

The intention of the deployment of a new PARCS will be to consolidate all relevant parking operations into 
one fully functional management platform. This will include all lane devices, all lane peripherals, head-end 
environment, database, secondary storage locations, signage, and associated lane counting devices. A 
simplistic PARCS system plan and lane riser layout is indicated in Exhibit 4-1. 

The intention is to have one repository for all system configuration and all transactional data.  All primary 
operational system access is available through browser portal workstations.  The head-end environment is a 
function of virtualized CPU allocation in an Authority managed server farm environment.  Data can initially 
reside on the production machine but should be “shadowed” elsewhere for both ad-hoc data analysis as well 
as disaster recovery.  As indicated previously, the Authority intends to offer several front-facing web-based 
customer modules.  As such, whether through an Authority managed website or through a hosted site, these 
programs must have links into the PARCS. 

All exit devices must have adequate memory to operate off-line for a period of time with an established 
transactional floor limit.  Note that the period of time is dependent on the volume of transactions processed. 
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Exhibit 4-1:  Conceptual PARCS System Plan 
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4.2 Parking Facility and Entry/Exit Lane Planning and Design 

4.2.1 GENERAL 

The current configuration of the facilities does not allow for significant changes in overall traffic flow redesign 
or relocation of primary entry and exit plazas.  However, there are a number of steps that can be implemented 
to improve the overall efficiency of each plaza as well as the efficiency in each lane.  

Select employees and staff members are allowed to enter and exit at each plaza; however, not every lane is 
configured to accept access cards.  It would be prudent to incorporate access readers in all entry and exit lane 
devices.  This will alleviate potential weaving as employees approach entry/exit lanes.  

All entry and exit lanes should be configured with VOIP intercom stations.  This will be covered in more detail 
in the intercom section. 

Each of the public facilities incorporates a SunPass® toll tag as a method of entry and exit with the exit 
transaction incorporated into a payment process through the Florida Department of Transportation (FDOT) 
which serves as the toll tag agency.  This process is 100 percent dependent on real-time connectivity between 
the Authority and the agency and 100 percent uptime of the toll agency system.  There have been instances in 
which neither has been available and the impact on patron throughput and overall customer service to the 
SunPass® Plus parking patrons has suffered.   

An alternative the Authority may consider is the use of the SunPass® as a credential only and the associated 
programming and functionality resides locally, within the Authority’s PARCS.  In this manner, downtime of the 
system will be minimized.  The drawback to this method of AVI access is that any SunPass® tag patron wishing 
to participate would need to register their tag with the Authority.  SunPass® tag patrons not known to the 
Authority would not be recognized by the system. 

Programs to which the SunPass® tag can be linked could include a Frequent Parker Program, an alternative 
payment program, a stay rewards program or any combination of the above.  The functionality of the 
program resides on-site within the PARCS environment.  Administration of the program is wholly controlled 
by the system’s operational staff. 

As discussed in a previous section, there are different methods of accepting payment and processing 
coupons/validations.  While the Authority may not know which programs it will elect to offer during the 
PARCS initial installation, it must maintain the ability to engage any anticipated program as they see fit.  As 
such, each lane, (both entry and exit) should be able to accept the following types of credentials: 

• Proximity card 

• Contact and contactless NFC 

• Insertion credit cards (EMV capable terminal) 

• Front facing barcode imaging 
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All the exit lanes currently have Daktronics variable message signs (VMS).  The new PARCS system should have 
the ability to interface directly with the signs enabling messages to be automatically displayed as lane 
operation conditions changes.  The PARCS should also provide the flexibility to create additional messages 
through the VMS display that the Authority may deem desirable.  For example, when a cashier signs on to a 
cashier terminal, the VMS sign for that lane would display “OPEN / CASHIER”, “OPEN / AUTOMATED”, or any 
like message the Authority so desires. 

Furthermore, process branding is a critical component to the success of the implementation of any new 
PARCS, especially if that implementation involves the increase in the application of automation and/or new 
customer amenity programs.  VMS signs can play an important part in the customer experience with regard to 
notification and branding expression. 

It is reasonable to deploy a local controlled AVI program that can be used for parking access control for both 
shuttle buses and Authority vehicles.  The method of access control is used at many airports to increase 
through-put and counting accuracy.  In addition, by tracking the location of shuttle buses as they proceed 
throughout the facility, you are able to provide indication as to expected bus arrival and manage proper bus 
spacing and staging. 

There are products such as NextBus that can be incorporated in the bus stations (stops) to notify waiting 
patrons as the expected arrival of the next shuttle bus. 

4.2.2 TERMINAL PARKING EXIT PLAZA 

The current physical lane layout of the terminal parking exit plaza is typical of traditional parking control lane 
design.  Several reasons for installing a new PARCS are to increase operational capability, reliability, 
functionality, and to provide improved throughput and overall customer experience.  One significant 
improvement would be to redesign the current terminal parking exit plaza.  The current plaza, in order to 
accommodate a cashier booth in each lane, was modified to create an offset island design.  While this did 
increase the usable traffic island real estate needed for the booths, it created a situation in which vehicles 
were required to change direction quickly when proceeding through each exit lane.  The exit lane detail 
photograph in Exhibit 4-2 illustrates the change in direction the vehicle must make to proceed to booth 15.  
One only needs to view the paint scrapes along the concrete barriers and walls to understand the challenges 
with this type of design.  The full plaza layout is an alternating stagger design between every two (2) lanes. 

In examining the projected peak vehicular throughput demands, we would suggest modifying the current exit 
plaza layout.  The suggestion is to reduce the number of cashier lanes to three (3).  However, to make sure 
there is a level of functional redundancy should there be equipment failures, the Authority could consider 
reducing the number of cashier lanes to four (4) instead of three (3).  In either case the traffic islands would be 
reconfigured and the non-cashiered lanes would be adjusted to accommodate automated exit verifiers in lieu 
of cashiering booths. The resulting reduction in island width will eliminate the need for the offsets in place 
today.  Expected results of the lane re-configuration are as follows: 
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Exhibit 4-2:  Public Parking Exit Plazas 
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• Improved vehicle throughput and reduction of vehicle impacts 

• Reduction of cash processes 

• Reduction in cashiering labor 

• Reduction of utilities (HVAC) cost required for cashiering booths 

• Visual enhancement that would intuitively promote automated ticket processing 

4.2.3 ECONOMY EXIT PLAZA 

The Economy Parking exit plaza is depicted in Exhibit 4-2. As shown, the plaza is configured with cashiering 
booths in each lane; three of the lanes have exit verifiers installed for processing in-lane transactions.  Two of 
the lanes have SunPass® Plus toll tag processing.  Based on Authority comments, the Economy Garage toll 
plaza was designed to accommodate future volume increases that would be expected with any expansion of 
the Economy parking area. 

This exit plaza does not have the geometric lane impediments present at the terminal exit plaza; however, 
consideration should be given to removing three of the cashier booths and replacing them with exit verifiers 
in order to realize other efficiencies similar to the terminal parking exit plaza.  Expected results of the booth 
removal are as follows: 

• Reduction of cash processes 

• Reduction in cashiering labor 

• Reduction in utilities (HVAC) cost required for cashiering booths  

• Visual enhancement that would intuitively promote automated ticket processing 

We understand there may be a level of anxiety regarding the reconfiguration of the exit plaza and the removal 
of most of the cashier booths.  Please take the time to contact those locations who have altered their payment 
process and removed the bulk of their exit cashiers.  In every case, with the proper lane re-configuration and 
deployment of reliable equipment, the transition worked very well, provided increased through-put, and 
translated into improved customer service. 

Three (3) airports that have undergone an operational transition from cashiering to a high degree of 
automation are Portland International Airport, Raleigh-Durham Airport, and Boston Logan.  In each instance, 
the increased throughput and higher volumes of credit card transactions (that are a result of increased 
automation) have increased customer service and satisfaction as well as improved overall revenues. 

4.2.4 ENTRY PLAZAS 

The parking lot entry plazas are depicted in Exhibit 4-3.  Based on comments from Authority staff, the 
physical lane layout of the entry plazas is adequate to support anticipated demands and provide effective 
patron throughput.   
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Exhibit 4-3:  Public Parking Entry Plazas 
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As stated previously the current SunPass® operation is configured to require on-line real-time connectivity to 
FDOT which is prone to service interruptions in any instance of a communication break.  In order to 
accommodate these down periods, the SunPass® Plus entry lanes are all equipped with ticket dispensers to 
process those  SunPass® Plus transactions by vending a ticket as well as process those patrons who use the 
lane and do not have a  SunPass® Plus transponder.  In the event the SunPass® system is down, the ticket 
dispenser will issue a ticket after a 15 second interval. Though 15 seconds does not seem like a long time, it 
does cause significant back-up at the entry plazas during peak activity periods.  In considering a new PARCS, 
the Authority should consider off-line processing of toll tags to improve SunPass® Plus viability and drastically 
reduce the incidence of system downtime. 

The primary Long Term Garage entry plaza pictured in the exhibit provides five total lanes consisting of four 
general entry lanes and one SunPass® Plus lane.  Currently, only three of the general entry lanes are functional 
with the left-most entry lane serving as a turnaround lane for high-profile vehicles.  It is anticipated that this 
lane will be returned to service in the future when the two lower levels of the Long Term Garage are returned 
to public parking use upon the relocation of the rental car operation to a remote rental car center.  For 
purposes of this study, it is assumed that new equipment would be required for this lane. 

As previously mentioned, the Long Term Garage entry plaza has one lane dedicated for SunPass® Plus.  If this 
lane experiences an operational issue, the Authority could no longer process SunPass® Plus transactions.   A 
more practical configuration would incorporate SunPass® Plus in two lanes to provide operational 
redundancy.  The Authority would then have one primary SunPass® Plus lane and one secondary SunPass® 
Plus lane. In the event the toll equipment is not functioning at a local level (at the lane level) on lane one, the 
Authority can still process SunPass® Plus transactions in the second lane. The implementation of VMS entry 
lane signage will allow the Authority to designate which of the two lanes are process toll tag transactions. 

The secondary Long Term Garage entry plaza depicted in the exhibit has only two lanes.  At this location, it is 
reasonable that one lane is configured to accept SunPass® Plus given the relatively low volume that is 
accommodated. 

The Short Term Garage entry plaza depicted in the exhibit has only one SunPass® Plus lane.  If this lane 
experiences an operational issue, the Authority could no longer process SunPass® Plus transactions.  As with 
the Long Term Garage primary entry plaza, a more practical configuration would incorporate SunPass® Plus in 
two lanes to provide for operational redundancy.   

The Economy entry plaza depicted in the exhibit has only one SunPass® Plus lane.  If this lane experiences an 
operational issue, the Authority could no longer process SunPass® Plus transactions.  A more practical 
configuration would incorporate SunPass® Plus in two lanes to provide for operational redundancy.   

4.2.5 VIP PARKING AREA 

Internal to the terminal parking facilities are areas that could be configured for a premium parking product.  
The Authority is currently considering implementing such an operation on the 5th floor of the Short Term 
Garage in the vicinity of the valet pickup area.  The Authority anticipates that patrons using this nested VIP 
Parking Area would pay an annual membership fee and in addition, they would pay parking fees based on an 



TAMPA INTERNATIONAL AIRPORT MARCH 2013 

[Final Report] 

Parking Access and Revenue Control System (PARCS)  
Business Strategy Development [26] 

alternative (higher) monthly rate or an alternative pay-as-you-go fee that would be charged every stay.  In the 
instance of a pay-as-you-go, the PARCS should be able to process payments in the main exit plaza. 

The technical/equipment aspect of providing access control to these areas is relatively simple, requiring gates, 
credential readers, and traffic islands.  The Authority needs to determine the premium product viability and 
projected volume through market surveys and other analyses as these parameters will drive the overall layout 
requirements and revenue potential.  However, even if the Authority is unsure as to the whether to implement 
such a program, a new PARCS must have the ability to address such a product with specialized access profiles, 
nesting monitoring, alternative pricing, and sub-lot occupancy monitoring.  In addition, during the network 
planning phase of the project, potential internal sub-lot areas should be identified and electrical and 
communication preparation should be planned as part of the PARCS infrastructure element. 

4.2.6 VALET 

With the current valet operation, parking patrons drop off their vehicles with a valet attendant located along 
the Blue Departures drive of the Landside Terminal or they can drive up to the 5th floor of the Short Term 
Garage.  In either case, a valet attendant greets and accepts the vehicle from the parking patron and uses 
both an APD ticket and a manual three-part ticket in the transaction process.  The vehicle is then moved by 
the attendant to the valet storage and pickup area located on Level 5 of the Short Term Garage.  The valet 
parking vehicle drop-off and pickup areas are depicted in Exhibit 4-4. 

The Authority should consider the implementation of a fully integrated valet module as part of the PARCS 
solution.  The valet operation should be able to produce a machine readable three-part ticket of which the 
valet driver would use the key portion of the ticket as the entry credential into the valet parking area located 
away from the drop off area.  This provides a positive inventory management process for valet vehicles and 
drivers.  The valet drop off area should incorporate a video capture area which takes a six-camera panoramic 
picture (6 pictures) of the vehicle.  This functionality is a tool used to eliminate fraudulent vehicle damage 
claims.  In a fully integrated product, the machine readable multipart ticket is “married” to the initial drop-off 
image.  When the patron returns for their vehicle, should a damage dispute occur, both the patron and the 
valet attendant can view the initial drop-off picture together to determine the legitimacy of any damage claim.  
In other locations in which valet camera systems have been installed, damage was significantly reduced, 
effectively lowering the ROI on the system.  There are several products on the market with these components.  
Should the Authority elect to consider this type of solution, visiting reference sites is strongly recommended.  
All valet operations are different and all aspects of a reference site should be examined. 

In addition to providing valet service, the Authority also includes other vehicle services such as exterior car 
wash, exterior and interior wash, detailing, etc.  Service is requested at time of vehicle drop off.  Logging of 
requested service is currently a manual process.  With an integrated solution, services chosen by the patron 
are included as part of their “transaction” and can be scheduled and dispatched electronically.  
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Exhibit 4-4:  Valet Parking Operations 
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As shown in the exhibit, the valet pickup area contains a device that re-encodes parking tickets from each 
person and a small cashier booth for use in the vehicle pickup transaction.  A fully integrated valet module will 
allow the parking fee and any additional service to be aggregated on a single itemized bill. 

As described previously, the Authority desires the ability to offer a range of amenity programs to their 
patrons.  One component of such a program is the ability to offer discounts and/or point accumulation for 
parking or services received.  The implementation of an integrated valet solution extends this capability to the 
valet operation as well. 

4.2.7 EMPLOYEE LOT 

Access control for the North employee lot is accommodated through a single entry/exit plaza that provides 
two card reader entry lanes and two card reader exit lanes.  The North employee lot exit plaza is depicted in 
Exhibit 4-5.   

The lane equipment in this facility is in particularly poor condition.  A new PARCS solution should include the 
installation of new lane equipment at this facility.  It is also recommended that the Authority elect to install an 
LCD panel at each entry reader location.  This facility is for Airport employees and their access should be 
managed via an AR module within the PARCS.  The AR module automatically manages the card validity based 
on payment status.  The LCD display would be used to remind employees of “payment due” situations, 
delinquent payment situations, and/or anticipated card shutoff.  This type of pre-emptive notification will 
greatly aid the management of the employee patrons. 

4.3 Network 

Most new PARCS solutions employ IP addressable intelligent devices.  A prerequisite is to provide a robust 
network consisting of fiber and/or copper communication cabling, network ports accessible at the device 
locations, and the supporting network distribution devices such as routers and switches.  The Authority will 
need to decide if the PARCS will exist on the network backbone or if it will exist as a distinct segment or a 
VLAN.  If there is a choice, a distinct isolated segment is easier to manage and monitor, especially from a PCI 
perspective.  

In the design phase of the network, the Authority should consider a significant level of strand/wire 
redundancy, especially if the network will require some component of new construction/routing.  In addition, 
the Authority should examine other existing and potential network participants including CCTV, HVAC, 
Fire/Life Safety, or any other sub-system that may be improved or expanded with a new network installation. 

Distance parameters with regard to media must be examined once the network drops are identified, including 
discussion and determination of the use of single mode or multimode fiber and/or the use of Cat 6 copper.  
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Exhibit 4-5:  Employee Parking Entry/Exit Plaza 
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Once the network is designed and installed, it should be thoroughly tested and certified by an appropriate 
testing company. Testing will include appropriate inspections by local agency representatives such as a state 
or regional electrical inspector. 

4.4 Server Environment 

It is recommended that the Authority consider and implement a Server Head End System based on Server 
Virtualization.  Server virtualization is one of the most significant technologies in the IT business today driven by 
the needs to provide a flexible and easily manageable server infrastructure with high availability and redundancy.  

The intention of this state-of-the-art head end infrastructure is to provide high availability and business continuity 
in combination with a disaster strategy on a proven platform without neglecting clearly structured operational IT 
handling and maintenance.  The related designs should include all necessary components to protect critical 
production applications of the PARCS, e.g. redundancy of each component and virtual infrastructure to avoid 
single points of failure. 

These design aspects of the proposed administrative equipment would include: 

• High availability of user access at the administration level 

• Redundancy to avoid single points of failure 

• Simple data maintenance and archiving 

• Data Security via firewalled access 

• Storage Area Network (SAN) 

• Backups (file level and snapshot) via Backup Proxy Server and Tape Library 

• Disaster Recovery 

• Snapshots and File Level based recovery  

• Proven infrastructure with homogeneous administration  

• Future expansion capabilities  

4.5 Intercoms 

The Authority wishes to implement a new PARCS solution incorporating new transaction processes and a 
higher degree of automation.  In addition, the new PARCS should be able to monitor and control employee 
access activity within the parking facilities.  One consequence of this process will be the increase in 
“assistance” calls from patrons experiencing an issue.  While there will be a corresponding peak of this type of 
activity during the initial installation phase, routine assistance processing must be considered during the 
design phase. 
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To this end, we would recommend consideration of an integrated Voice over IP (VOIP) intercom system.  By 
deploying IP addressable intercom devices, the Authority can provide a very high level of call distribution and 
management flexibility, and drastically improve call quality for both the patron and the dispatch staff.  The 
field intercom stations should be incorporated into the lane device design offering both an ergonomic layout 
and weather protection.  Graphics for call placement should be clear and intuitive.  

The VOIP intercom controller (server) should be configurable to allow field programmable call distribution and 
response as well as call forwarding and stacking.  It would also be preferable to be able to convert VOIP 
station calls to digital telephone signal calls.  This will allow the Authority, at its discretion, to dispatch calls to 
alternative phone numbers including cell phone numbers.  This is an option that works well for after-hours call 
responsibility.   

4.6 License Plate Recognition (LPR) 

License Plate Recognition (LPR) or more specifically lane LPR is a system by which an image is captured of a 
vehicle’s license plate as it proceeds into or out of a facility.  An integrated LPR system captures the vehicle’s 
license plate and “marries” that information with the specific transaction process represented by a transient 
ticket, employee access card, or SunPass® Plus.  The system is designed to improve revenue control in parking 
operations by providing video-based correlation of license plate number with parking ticket information, 
thereby eliminating fraud from ticket swapping and other methods used by “resourceful” parking patrons.  It 
allows for automatically identifying customers with patterns of repeated instances of activity (e.g., a history of 
lost tickets or insufficient funds) that may be indicative of fraudulent intent.  It also improves facility safety by 
automatically detecting the presence of vehicles wanted by authorities and flagging parking operations staff 
to known violent or problem customers (black list).  Finally, the system improves facility awareness by 
providing an inventory of all past and current license plates at the site.  The key enabling technology for this 
capability is a proprietary high-performance, real-time Optical Character Recognition (OCR) algorithm for 
automatically reading the characters on license plates that have been captured. 

In the consideration of an LPR system, the Authority should determine minimum read rates.  Reasonable rates 
that are attainable and can be demonstrated and verified at other airport locations are N (full plate read) of 90 
percent and N-2 (full plate read less two (2) characters) of 95 percent.  Read rates less than these will result in 
diminished capability and increased image review labor. 

The system operates by automatically reading the license plate of vehicles as they enter the facility, then 
combining the plate number with parking ticket number (or card number or SunPass® Plus number), date and 
time, facility identity, and other pertinent information, and storing this information along with video image in 
a database.  When the vehicle leaves the parking facility, its plate is read again.  The parking ticket number (or 
credential used at entry) is used to retrieve the entry record from the database.  The license plate is read then 
compared to the database to confirm that the vehicle leaving has the same plate number as the vehicle that 
was issued that same ticket to enter the garage.  In the case of lost tickets, the entering vehicle information 
may be retrieved based on license plate number alone.   
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A high level of LPR/PARCS integration allows the system operator to incorporate LPR functionality for 
automated exit processes such as Pay-on-Foot operation and Credit Card In/Out operation.  In addition, 
because the LPR is a networked module, image review for questionable license plate for all facilities can take 
place at one central administrative area or via a remote browser workstation session. 

The most effective implementation of LPR includes post-capture at the entry and pre-capture at the exit. This 
layout has the highest degree of fraud capture with the least impact on patron throughput for routine 
transactions.  Exhibit 4-6 includes an image that depicts a typical post-capture design.  Post capture is the 
process by which the image is taken after the vehicle’s patron has completed the transaction and is 
proceeding through the gate. This layout does not require significant lane geometry modification.  The exhibit 
also depicts a typical pre-capture design.  Pre-capture is the process by which the image is taken prior to the 
vehicle’s patron having initiated the lane transaction.   

The Authority has installed a number of new CCTV cameras. However, they are not installed in the proper 
locations for accurate LPR functionality and there is no interface in place for transactional tracking.  However, 
the current Airport exit plazas do have the real estate necessary to accommodate the island modifications 
necessary to implement a proper LPR solution, although there would be significant lane modifications 
required. 

The decision process as to whether to consider lane LPR is a complicated one.  It is not inexpensive and does 
require staffing to accommodate image review; however, it is a very effective tool to combat transient ticket 
fraud and to provide valuable security information regarding vehicle tracking. 

The following are guidelines when considering the implementation of LPR.  The Authority should examine the 
number of lost tickets processed.  On average, only 30 percent of those transactions are truly lost tickets.  
More often than not, they are a result of ticket “swapping” or other fraudulent activities. The Authority should 
then calculate the average fees at each facility and multiply that by the number of lost ticket transactions at 
those facilities on a given year.  The net result from subtracting the average amount collected for lost tickets 
will provide a baseline revenue exposure.  If after completing the lost ticket calculation exercise described 
above you yield a number that is unacceptable to the Authority then the Authority would want to consider 
LPR. 

However, in the case of TPA the situation in determining the importance of LPR is complicated by the grace 
period which gives the first hour free in the Short Term and Long Term Garages.  For example, suppose a 
parking patron went on a two week trip and accumulated a $280.00 parking fee in the Short Term Garage.  
Upon the patron’s return, he/she had his spouse pull into the Short Term Garage by taking a ticket.  The 
spouse then hands the parking patron the ticket and the parking patron then drives out free of charge 
because the patron used the ticket that was obtained by the spouse within the first hour.  The spouse then 
discards the high value ticket, drives out and reports a lost ticket. The spouse may have to pay a couple of 
dollars or may even drive out for free if the spouse can convince the cashier he/she had been there for less 
than one hour.  Only LPR, not LPI, will catch this fraudulent activity. 
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Exhibit 4-6:  Typical License Plate Recognition (LPR) Configuration at Parking Entry and Exit Plaza 
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Independent of fraud protection is the security element of an LPR system.  By reading and storing license 
plates and the associated entry/exit transaction information, law enforcement can conduct searches for stolen 
vehicles and track vehicle transaction patterns.  This is a discussion the Authority’s PARCS design team should 
have with the Authority Police department and perhaps local law enforcement agencies. 

In the consideration of an LPR system, it is imperative to indicate the desired read and capture rates.  With the 
camera technology today and the advances in OCR software, the Authority should be able to achieve a full 
plate read rate of 90 percent and a partial plate read rate of 95 percent. 

If the Authority determines that an LPR system would be desired as a component of the PARCS, then the 
Authority must determine the approach for implementing LPR.  A key decision is determining whether it 
makes financial and operational sense to incorporate existing CCTV equipment into an LPR operation or to 
deploy new LPR camera equipment.  The following provides a general description of the considerations, risks, 
and potential financial implications that need to be addressed.  Final determination would be dependent upon 
two general components consisting of (a) total capital and construction costs to implement an option relative 
to the other options and (b) operational considerations associated with each option that that may affect 
revenue.  However, at this point in time, it is difficult to determine what level of software integration and 
potential hardware replacement would be needed if a PARCS solutions provider would be required to 
integrate with an existing CCTV system.  We would anticipate this cost to be substantial and the operational 
results would be far less than those received with the implementation of a new fully-integrated LPR system 
installed in the proper locations.  We have included language indicating two (2) potential options of retaining 
the existing CCTV system as an LPR component as well as an option that is implemented with new CCTV 
equipment.   

4.6.1 LPR OPTION A—EXISTING CCTV SECURITY CAMERAS ARE EMPLOYED FOR COMBINED USE 
WITH LPR 

With Option A, the existing CCTV cameras at both the entry and exit plazas would remain in place.  The 
locations of the cameras require a ‘post-capture’ operation.  The cameras in their current locations could 
support two departmental functional needs consisting of (a)  visual security and recording to be used by the 
Authority Police and (b) LPR functionality (though limited) to be used by the Authority Operations, Parking 
and Ground Transportation Department for LPR services. 

4.6.1.1 Cost Considerations 

The estimated rough-order-of-magnitude (ROM) costs for Option A are depicted in Table 4-1.  As shown in 
the table, it is anticipated that the cost of Option A could range between $704,000 and $815,000.  It is 
anticipated that the overall capital cost to implement this concept would be the lowest of the three options 
given that the existing CCTV cameras would be left in place and no additional civil construction would be 
required.  The potential cost for integration could be substantial depending upon a chosen PARCS vendor and 
the level of compatibility of OCR (Optical Character Recognition) software with the existing CCTV cameras. 
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Table 4-1:  PARCS LPR Implementation Options - Rough Order-of-Magnitude (ROM) Costs 

       
ROM COST OF LPR OPTIONS 1/ 

  
QUANTITY 1/ UNIT COST LOW HIGH 

COST COMPONENT A B C LOW HIGH A B C A B C 

Terminal Parking Exit Plaza 
           

 
Lane equipment - - 16 $11,000 $15,000 $- $- $176,000 $- $- $240,000 

 
Civil construction allowance - 16 16 $6,000 $8,000 $- $96,000 $96,000 $- $128,000 $128,000 

Economy Garage Exit Plaza 
           

 
Lane equipment - - 5 $11,000 $15,000 $- $- $55,000 $- $- $75,000 

 
Civil construction allowance - 5 5 $6,000 $8,000 $- $30,000 $30,000 $- $40,000 $40,000 

Short Term Garage Entry Plaza 
           

 
Lane equipment - - 6 $11,000 $15,000 $- $- $66,000 $- $- $90,000 

 
Civil construction allowance - 6 6 $6,000 $8,000 $- $36,000 $36,000 $- $48,000 $48,000 

Long Term Garage - Primary Entry Plaza 
           

 
Lane equipment - - 5 $11,000 $15,000 $- $- $55,000 $- $- $75,000 

 
Civil construction allowance - 5 5 $6,000 $8,000 $- $30,000 $30,000 $- $40,000 $40,000 

Long Term Garage - Secondary Entry Plaza 
           

 
Lane equipment - - 2 $11,000 $15,000 $- $- $22,000 $- $- $30,000 

 
Civil construction allowance - 2 2 $6,000 $8,000 $- $12,000 $12,000 $- $16,000 $16,000 

Economy Garage Entry Plaza 
           

 
Lane equipment - - 5 $11,000 $15,000 $- $- $55,000 $- $- $75,000 

 
Civil construction allowance - 5 5 $6,000 $8,000 $- $30,000 $30,000 $- $40,000 $40,000 

Employee Lot (entry and exit) 
           

 
Lane equipment 4 4 4 $11,000 $15,000 $44,000 $44,000 $44,000 $60,000 $60,000 $60,000 

 
Civil construction allowance 4 4 4 $6,000 $8,000 $24,000 $24,000 $24,000 $32,000 $32,000 $32,000 

System costs 
           

 
LPR Software - - 1 $85,000 $110,000 $- $- $85,000 $- $- $110,000 

 
OCR Upgrade 2/ 1 1 - $300,000 $300,000 $300,000 $300,000 $- $300,000 $300,000 $- 

 
LPR Programming 1 1 1 $45,000 $60,000 $45,000 $45,000 $45,000 $60,000 $60,000 $60,000 

 
LPR Integration with existing system 1 1 - $150,000 $200,000 $150,000 $150,000 $- $200,000 $200,000 $- 

Subtotal 
     

$563,000 $797,000 $861,000 $652,000 $964,000 $1,159,000 
Contingency (25%) 

     
$140,800 $199,300 $215,300 $163,000 $241,000 $289,800 

Total 
     

$703,800 $996,300 $1,076,300 $815,000 $1,205,000 $1,448,800 

NOTES: 
1/ Parking Access and Revenue Control (PARCS) License Plate Recognition (LPR) options are defined as follows: 
 Option A: Existing CCTV security cameras are employed for combined use with PARCS LPR 
 Option B: Existing CCTV security cameras are repositioned for combined use with PARCS LPR 
 Option C: New CCTV cameras are positioned for PARCS LPR; existing CCTV cameras for are unaffected. 

2/ Allowance for optical character recognition (OCR) upgrade of the existing system based on comment from Authority staff. 

SOURCE: Intelligent Parking Concepts, LLC, March 2013. 
PREPARED BY: Intelligent Parking Concepts, LLC, March 2013; Ricondo & Associates, Inc., March 2013. 
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4.6.1.2 Operational and Revenue Considerations 

Potential issues and concerns would include: 

• Cameras at exit plazas and entry plazas are positioned on the ceiling of the plaza canopy.  The 
distance between the camera and vehicle and the associated camera angle would result in a lower 
than acceptable read rate accuracy based on accepted camera geometry convention for effective LPR 
implementation.   

• Cameras at exit plazas and entry plazas are positioned in a post-capture configuration. This would   
not allow the Authority to capture license plate information of a patron’s vehicle prior to that parking 
patron exiting the plaza. This would drastically reduce the potential benefits associated with 
monitoring fraud activity and black lists. 

• Estimated revenue for Option A is depicted in Table 4-2.  As shown, the additional revenue potential 
resulting from the implementation of Option A is estimated to range between $11,000 and $88,000 
per year.  While it is not anticipated that the LPR system operating in a post-capture mode at exit will 
directly improve revenue potential, it is possible that the availability of operational data gathered 
from the post-capture operation and the manual analysis of such data may produce some minimal 
level of revenue benefits. 

• As shown in the Table 4-2, the estimated payback period ranges from 10 to 64 years given the 
anticipated marginal increase in revenue. 

4.6.2 LPR OPTION B—EXISTING CCTV SECURITY CAMERAS ARE REPOSITIONED FOR COMBINED 
USE WITH LPR 

With Option B, the existing CCTV cameras would be repositioned to enable higher capture capability.  In 
addition, the main exit plaza would undergo redesign to allow for “pre-capture” operation as depicted 
previously in Exhibit 4-6.  The cameras at the entry plazas would be repositioned to improve capture capability 
but they would continue to function in a “post-capture” mode.  The common camera system would continue 
to be used jointly by the Authority Police for security purposes and by the Authority Operations, Parking and 
Ground Transportation Department for LPR services. 

4.6.2.1 Cost Considerations 

As shown in Table 4-1, it is anticipated that the cost of Option B could range between $996,000 and 
$1,205,000.  The overall cost to implement this concept would be higher than Option A given the need to 
redesign and construct new islands at the main exit plazas and to reposition cameras at the entry plazas.  This 
redesign of the exit plazas could incorporate the shift from cashiered lanes to automated lanes.  The intent of 
the redesign is to allow for “pre-capture” operation pertaining to LPR functionality and the ability of the 
Authority to realize the benefits of LPR with regard to fraud management and black/gray list capability.  There 
is an element of redesign with both the main exit plaza and the Economy exit plaza, though the work needed 
at the main plaza is significantly more than required at the Economy plaza. 
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Table 4-2:  Potential LPR Revenue Benefits 

ANNUAL PARKING REVENUE (2012) 1/ REVENUE ($) 
  

 
Short Term $14,032,000 

  

 
Long Term $28,901,000 

  

 
Economy $12,275,000 

  

 
Valet $1,149,000 

  

 
Total $56,357,000 

  

  
CAPTURE RATE 2/ LOW HIGH 

Estimated "questionable" tickets (%) 3/ 
 

10% 20% 

Proportion of questionable tickets recoverable (%) 4/ 
 

10% 40% 

Potential annual recoverable revenue (2012) 5/ 
 

$552,000 $4,417,000 

Potential recapture of recoverable revenue 6/ 
   

 
Option A 2% 7/ $11,000 $88,000 

 
Option B 75% $414,000 $3,313,000 

 
Option C 95% $524,000 $4,196,000 

Potential rough-order-of-magnitude cost 8/ 
   

 
Option A 

 
$703,800 $815,000 

 
Option B 

 
$996,300 $1,205,000 

 
Option C 

 
$1,076,300 $1,448,800 

Estimated payback period (years) 
   

 
Option A 

 
64.0 9.3 

 
Option B 

 
2.4 0.4 

 
Option C 

 
2.1 0.3 

NOTES: 

1/ Revenue includes 7% sales tax; provided by Hillsborough County Aviation Authority by telephone, March 4, 2013 

2/ Capture rate improves with optimal configuration; related to height and angle of cameras and post- vs. pre-capture at exit 

3/ Includes unreadable, lost tickets, and intentional fraudulent tickets.  Assumed estimate based on industry observations; not specific to TPA. 

4/ Potential lost revenue due to fraudulent activity based on industry estimate; not specific to TPA. 

5/ Excludes valet revenue 

6/ Parking Access and Revenue Control (PARCS) License Plate Recognition (LPR) options are defined as follows: 

 Option A: Existing CCTV security cameras are employed for combined use with PARCS LPR 

 Option B: Existing CCTV security cameras are repositioned for combined use with PARCS LPR 

 Option C: New CCTV cameras are positioned for PARCS LPR; existing CCTV cameras for are unaffected. 

7/ Nominal recapture due to improved management processes resulting from changes to management processes from review of operational data that is 
possible with the use of LPR in post-capture mode at exit. 

8/ Refer to Table 4-1 for option costs 

SOURCE: Intelligent Parking Concepts, LLC, March 2013. 
PREPARED BY: Intelligent Parking Concepts, LLC, March 2013; Ricondo & Associates, Inc., March 2013. 
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4.6.2.2 Operational and Revenue Considerations 

Potential issues and concerns would include: 

• The repositioning of the cameras at the exit plazas would improve the overall read rate and therefore 
the overall accuracy of the LPR system.  Note that this option would include the repositioning of the 
entry lane cameras as well: improving the capture rate as vehicles enter into each facility. This option 
would provide greater overall performance than would be achieved with the previous option. 

• Estimated revenue for Option B is depicted in Table 4-2.  As shown, the additional revenue potential 
resulting from the implementation of Option B is estimated to range between $414,000 and 
$3,313,000 per year. 

• As shown in the Table 4-2, the estimated payback period is 2.4 years or less. 

4.6.3 LPR OPTION C—NEW CCTV CAMERAS ARE INSTALLED FOR LPR USE; EXISTING SECURITY 
CAMERAS ARE NOT AFFECTED 

With Option C, two distinct systems would exist.  The existing cameras would remain in place for use by the 
Authority Police for security purposes.  A new and distinct LPR system, incorporated into a new PARCS, would 
be installed for use by the Authority Operations, Parking and Ground Transportation Department for LPR 
services.  The new LPR system, inclusive of new cameras, would be installed in the proper locations at both the 
entry plazas and the exit plazas to provide optimum capture and read-rate capability.  It is anticipated that the 
deployment of a new LPR system would include the redesign of the exit plazas. 

4.6.3.1 Cost Considerations 

As shown in Table 4-1, it is anticipated that the cost of Option C could range between $1,076,000 and 
$1,449,000.  The overall cost to implement this option would be higher than Option A and Option B.  The 
associated costs include both the procurement of the LPR equipment and the costs associated with the 
redesign and construction of the exit plazas. 

4.6.3.2 Operational and Revenue Considerations 

Potential issues and concerns would include: 

• This option would provide the highest level of overall functionality and performance from the LPR 
component. The full complement of fraud protection and black/gray list capabilities would be 
available. 

• Estimated revenue for Option C is depicted in Table 4-2.  As shown, the additional revenue potential 
resulting from the implementation of Option C is estimated to range between $524,000 and 
$4,196,000 per year. 

• As shown in the Table 4-2, the estimated payback period is estimated to be 2.1 years. 
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4.6.4 EVALUATION OF LPR OPTIONS 

Table 4-3 provides an evaluation of the three LPR options based on three evaluation measures related to (a) 
cost of implementation, (b) the ability of the system to protect or enhance parking revenue and (c) the ability 
of the system to provide operational data and statistics that support the Authority in operating the parking 
system and in providing data that will help the Marketing Department in developing superior product 
offerings.   

As shown in the table, Option C scores a total grade of 4.4 which is superior to both Options A and B.  
Although Option A is more costly to implement, it is anticipated that the revenue and operational benefits 
available with this option will outweigh the anticipated costs. 

Table 4-3:  Evaluation of PARCS LPR Options 

  

LPR OPTIONS EVALUATION 
SCORE 1/,2/ 

 
EVALUATION MEASURE WEIGHTING A B C NOTES 

Cost of LPR Option 20% 5 3 2 Refer to Table 4-1 

Protects/enhances parking 
revenue 70% 1 3 5 Angle and height of camera affects accuracy 

Supports collection of 
marketing/operational data 10% 2 3 5 Camera accuracy will affect data collection 

Total 100% 1.9 3.0 4.4 
 

NOTES: 

1/ Score ranges from 1 (Poor) to 5 (Excellent) 

2/ Parking Access and Revenue Control (PARCS) License Plate Recognition (LPR) options are defined as follows: 

 Option A: Existing CCTV security cameras are employed for combined use with PARCS LPR 

 Option B: Existing CCTV security cameras are repositioned for combined use with PARCS LPR 

 Option C: New CCTV cameras are positioned for PARCS LPR; existing CCTV cameras for are unaffected. 

SOURCE:  Intelligent Parking Concepts, LLC, February 2013; Ricondo & Associates, Inc., March 2013. 
PREPARED BY:  Intelligent Parking Concepts, LLC, February 2013; Ricondo & Associates, Inc., March 2013. 
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4.7 License Plate Inventory (LPI) 

LPI or License Plate Inventory in a process by which all the license plates of vehicles within a facility are 
recorded in conjunction with the parking space designation for each recorded vehicle.  If a plate is then on the 
inventory list, it can be assumed that the vehicle has been in the facility for at least the time period in which 
the inventory was taken.  It is a simple but reasonable method to protect against many fraudulent lost ticket 
attempts.  The inventory is taken each night when transaction activity is at its lowest.  LPI requires significant 
manpower.  

There are two primary methods of inventory capture.  Method one involves the use of hand-held units in 
which a staff member manually enters each new license plate.  It is time consuming and can be challenging in 
inclement weather.  Method two involves the use of an LPR camera mounted on a vehicle.  Often called 
mobile LPR, it is faster than the hand-held solution, but only if the read-rate is high.  The Airport currently has 
a mobile LPR solution that is ineffective with the current capture rate. 

Another capability resulting from the use of an LPI system is the ability to locate a vehicle for a patron that has 
not remembered where they have parked their car, provided they can recall their license plate.  This capability 
is not available for an airport that provides LPR only at the entry/exit booths. 

In the consideration of LPI, examine the long term labor component.  If this component is included in the 
calculations for LPR (described in Section 4.7), the Authority may find that the LPR solution, in lieu of an LPI 
solution, is more cost effective for the Airport.  LPR will provide a higher degree of fraud protection. However, 
if LPR is not viable, the Authority should consider LPI. 

4.8 Closed Circuit Television (CCTV) 

The Authority currently has a closed circuit television (CCTV) system that provides a level of visual coverage 
for most of the vehicle lanes.  Not to be confused with LPR, this camera system can view and record visual 
images of vehicles and in some cases, the vehicle drivers.  It is not integrated with the current PARCS and any 
post-event forensics is managed through viewing recorded activity to eventually get to the event in question.  

Most new PARCS systems have the ability to provide external Input-Output capability which can be connected 
to a CCTV system to time stamp lane activity into the CCTV recording.  This creates a “tie-in” which will allow 
for both real-time viewing of lane alarms/events as well as post event searches. 

When considering a new PARCS, it is recommended that the Authority implement this type of Input-Output 
integration.  It is not very expensive and will be able to connect to the recently installed CCTV system.  This 
would allow the Authority to timestamp video images captured.  However, prior to considering an integration 
using the existing CCTV, we would recommend that the Authority’s police department review the viewing 
areas of the existing cameras to determine the viability of integrating these cameras. 
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4.9 Pay-on-Foot Machines 

The facility layout does provide an opportunity to increase the level of automation and the percentage of 
credit card operation with the implementation of Pay-on-Foot (POF) machines. It is not unusual to an airport 
operation to significantly increase the proportion of non-cash payment capability with the implementation of 
POF units.  The description provided in Section 6.2 describes those operations that have incorporated high 
levels of automation in their processes and they can offer information to the Authority with regard to overall 
payment type percentages. 

The terminal facility has many pedestrian portals and it would be unreasonable to install these machines at 
each portal; however, it would be reasonable to create ticket payment kiosk “centers” in the primary arrival 
areas adjacent to luggage retrieval and potentially near the elevator banks and bridges serving the garages.  
The makeup of the device population at the payment kiosk center would include multiple credit card only 
machines and limited cash/credit card machines.  This would assist in increasing the incidence of credit card 
usage and, thereby, reducing staffing requirements and increasing processing speeds at the exit plaza. 

The Economy garage, with the bus drop-off areas, lends itself to an effective Pay-on-Foot implementation 
with the caveat of operational and signage understanding requirements described below.   

Prior to the consideration of this type of solution, more discussion among the Authority stakeholders would 
be required.  The success of any implementation of Pay-on-Foot operation is heavily dependent on location, 
signage, and process branding and it is imperative that all relevant Authority departments are in harmony with 
regard to these items.  In addition to the design and signage consideration, cash management must be 
considered as well. Routine cash management includes the gathering of device vaults with the collected cash 
revenue and the recharging of the machines with notes for transaction change.  Some locations elect to 
manage this process internally and others elect to outsource to 3rd party agents such as Brinks or Dunbar.  
The Authority’s risk management group and the parking management firm need to discuss this matter and 
determine how these device requirements can be met. 

4.10 Wayfinding 

Wayfinding is a general term used to describe methods of providing information and directions to your 
parking patrons.  This section provides a description of three general types of Wayfinding relevant to airports. 

4.10.1 ADVANCE WAYFINDING 

The first segment of Wayfinding is to provide information to prospective patrons prior to their leaving for the 
Airport.  This could include information posted on the Airport’s website or through an application such as 
ParkMe which enables the patron to gain directional information about the Airport’s parking facilities.  In 
addition, some airport operations will also post current occupancy information as well as typical and/or 
special rate information. 
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4.10.2 AIRPORT APPROACH WAYFINDING 

The second segment of Wayfinding is providing information to parking patrons as they approach the Airport. 
Exhibit 4-7 provides photographs of overhead directional signage that Airport parking patrons encounter 
inbound on George J. Bean Parkway.  These photographs depict directional signage instructing patrons how 
to proceed to the terminal area or to the Economy parking facility.  While the photographs were taken from 
too far away to allow a clear reading of the text, they do provide indication of some noticeable issues.  First, 
the signage is located beyond what would be considered a reasonable decision point.  In an ideal situation, 
patrons would be afforded this information farther in advance of the decision point.  Second, there is no 
branding associated with the products, e.g., Blue for the Economy lot, Orange for the Terminal lots.  While 
traveling at the higher speeds allowed on George J. Bean Parkway, it would be easier for drivers to have color 
recognition of their intended destination than to rely exclusively on text recognition.  The Authority may want 
to consider signage adjustments, especially if considering a more vibrant marketing campaign with product 
branding. 

4.10.3 PARKING FACILITY EXTERNAL AND INTERNAL WAYFINDING 

The third segment of Wayfinding is to provide information to your patrons after they have entered a facility 
and are contemplating where to park. The Economy garage has two monument count signs indicating space 
availability to the patrons.  A photograph of the Economy garage real-time space count sign in depicted in 
Exhibit 4-8. 

The fourth segment of Wayfinding is to provide area or level information to patrons as they proceed through 
the facility.  In some instances this could incorporate signage alone or could also include the installation of 
individual space sensors used direct patrons to parking aisles that contain available spaces.  Upon reaching 
that aisle, patrons can then refer to the red/green lights mounted above each space that indicates the 
availability of specific spaces on that aisle.  In addition to providing a significant customer service benefit, 
these systems increase the average revenue per space for a parking facility by increasing the effective capacity 
of the facility to close to 100 percent.  An example of a parking space Wayfinding system is depicted in Exhibit 
4-8.  This solution offers the optimal level of customer service as well as the ability to maximize use of all 
facility spaces.  An additional advantage is one of environmental improvement due to the reduction of vehicle 
emissions resulting from vehicles “hunting” for an available space.  

In general, there are significant steps the Authority can take to improve overall patron Wayfinding.  The 
implementation of a new PARCS will provide the ability for real time occupancy information that can then 
activate space indication signs as well as level signage and shut-down gates.  The Authority can also extract 
the occupancy information and provide this to patrons via websites and use the information to engage 
applications. 

For purposes of this study, two options for providing Wayfinding at the parking facility level have been 
considered and evaluated.  The options are described below and the rough-order-of-magnitude (ROM) costs 
are provided in Table 4-4. 
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Exhibit 4-7:  Airport Inbound Roadway Directional Signage on George J. Bean Parkway 
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Exhibit 4-8:  Parking Facility Site Internal Wayfinding 
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Table 4-4 (1 of 2):  Potential Wayfinding Options and Rough Order-of-Magnitude (ROM) Costs 

   
UNIT COST ($) ROM COST ($) 

COST COMPONENT QUANTITY LOW HIGH LOW HIGH 

Option A:  Parking Counts by Level 
     Long Term and Short Term Garage 
     

 
Long Term primary entry monument sign 2 $12,500 $14,000 $25,000 $28,000 

 
Long Term secondary entry monument sign 2 $12,500 $14,000 $25,000 $28,000 

 
Short Term entry monument sign 2 $12,500 $14,000 $25,000 $28,000 

 
Long Term up-helix level sign 6 $2,100 $3,000 $12,600 $18,000 

 
Short Term up-helix level sign 6 $2,100 $3,000 $12,600 $18,000 

 
Long Term down-helix level sign 4 $2,100 $3,000 $8,400 $12,000 

 
Short Term down-helix level sign 4 $2,100 $3,000 $8,400 $12,000 

 
Counting sensor and controller 24 $2,400 $3,400 $57,600 $81,600 

 
Installation/integration allowance 1 $45,000 $55,000 $45,000 $55,000 

 
  Subtotal 

   
$219,600 $280,600 

Long Term Garage (Reclaimed rental car levels) 
     

 
Reclaimed lower levels monument sign 1 $12,500 $14,000 $12,500 $14,000 

 
Reclaimed lower levels level sign 2 $2,100 $3,000 $4,200 $6,000 

 
Counting sensor and controller 2 $2,400 $3,400 $4,800 $6,800 

 
  Subtotal 

   
$21,500 $26,800 

Subtotal for Option A   
  

$241,100 $307,400 

Contingency   15% 15% $36,000 $46,000 

Total    
  

$277,100 $353,400 

  Construction/civil   16% 16% $45,000 $55,000 

  Equipment/technology   84% 84% $232,100 $298,400 

Design/Build Fee 2/   
      Construction/civil   15% 15% $6,750 $8,250 

  Equipment/technology   10% 10% $23,210 $29,840 

    Total   
  

$29,960 $38,090 

Total for Option A   
  

$307,060 $391,490 

       Option B:  Parking Space Detection 
     Long Term Garage (Existing 6 Levels) 
     

 
Individual space sensor with LED 1/ 5,654 $140 $140 $791,560 $791,560 

 
LED floor directional sign 144 $2,500 $2,500 $360,000 $360,000 

 
Level count vehicle loop modules 10 $3,200 $3,200 $32,000 $32,000 

 
Estimated tray and install costs 1 $1,400,000 $1,700,000 $1,400,000 $1,700,000 

 
  Subtotal 

   
$2,583,560 $2,883,560 

Long Term Garage (Reclaimed rental car levels) 
     

 
Individual space sensor with LED 2,200 $140 $140 $308,000 $308,000 

 
LED floor directional sign 48 $2,500 $2,500 $120,000 $120,000 

 
Level count vehicle loop modules 4 $3,200 $3,200 $12,800 $12,800 

 
Estimated tray and install costs 1 $460,000 $560,000 $460,000 $560,000 

 
  Subtotal 

   
$900,800 $1,000,800 
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Table 4-4 (2 of 2):  Potential Wayfinding Options and Rough Order-of-Magnitude (ROM) Costs 

   
UNIT COST ($) ROM COST ($) 

COST COMPONENT QUANTITY LOW HIGH LOW HIGH 

Short Term Garage 
     

 
Individual space sensor with LED 1/ 2,972 $140 $140 $416,080 $416,080 

 
LED floor directional sign 54 $2,500 $2,500 $135,000 $135,000 

 
Level count vehicle loop modules 8 $3,200 $3,200 $25,600 $25,600 

 
Estimated tray and install costs 1 $900,000 $1,200,000 $900,000 $1,200,000 

 
  Subtotal 

   
$1,476,680 $1,776,680 

Economy Garage 
     

 
Individual space sensor with LED 1/ 9,312 $140 $140 $1,303,680 $1,303,680 

 
LED floor directional sign 90 $2,500 $2,500 $225,000 $225,000 

 
Level count vehicle loop modules 40 $3,200 $3,200 $128,000 $128,000 

 
Estimated tray and install costs 1 $2,200,000 $2,600,000 $2,200,000 $2,600,000 

 
  Subtotal 

   
$3,856,680 $4,256,680 

Subtotal for Option B   
  

$8,817,720 $9,917,720 

Contingency   15% 15% $1,323,000 $1,488,000 

Total    
  

$10,140,720 $11,405,720 

  Construction/civil   49% 53% $4,960,000 $6,060,000 

  Equipment/technology   51% 47% $5,180,720 $5,345,720 

Design/Build Fee 2/   
      Construction/civil   15% 15% $744,000 $909,000 

  Equipment/technology   10% 10% $518,072 $534,572 

    Total   
  

$1,262,072 $1,443,572 

Total for Option B   
  

$11,402,792 $12,849,292 

NOTES: 

1/ Excludes roof and surface parking spaces: Short Term (640 roof); Long Term (1,200 roof), Economy Garage (1,861 roof and 1,800 surface) 

2/ Represents fee for system and civil design and program oversight for the duration of the project. 

SOURCE:  Intelligent Parking Concepts, LLC, February 2013. 
PREPARED BY: Intelligent Parking Concepts, LLC, February 2013; Ricondo & Associates, Inc., March 2013. 

4.10.3.1 Option A: Parking Counts by Level 

With this option, monument signs indicating space availability would be provided on each level of the 
associated garage, similar to the monument signs located at the Economy facility.  The pricing depicted in the 
table includes individual level signs indicating space availability on a per level basis.  These signs will be 
located on the helix of each garage just prior to the entry to each level; both on the up helix and the down 
helix.  The pricing also includes a counting input controller and sensing device to determine vehicular activity 
at each level entry and exit.  A specific type of vehicle sensor has not been determined.  The type of sensor 
(e.g., loop, ultrasonic, video analytics) and would be determined by the PARCS solution respondents. 
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4.10.3.2 Option B: Parking Space Detection 

With this option, strategically placed signs would be provided internal to the garage and on each level to 
assist patrons as they search for available parking.  It is not anticipated that signs would be provided at each 
individual intersection or decision point.  Parking space sensors would be installed above each parking space.  
These sensors have a visual indication in the form of LED arrays: GREEN for open space and RED for occupied 
space. 

4.11 Test Bed 

The implementation of a new PARCS should include a compliment of entry lane and exit lane equipment, 
wired as functioning units with vehicle presence emulation. This provides the Authority with a fully functional 
test and training environment.  The equipment should be configured to incorporate all the production 
system’s programming to exactly match the functionality therein. 

4.12 Maintenance 

In the consideration of a new PARCS solution, life cycle management should be of prime concern.  There will 
be a significant financial investment and it is imperative to extend the usable system life for as long as 
possible.  As such, maintenance needs to be examined.  In general, there are two categories of system 
maintenance/service.  The first category includes those processes that are performed in a planned manner 
based on equipment usage and recommended maintenance cycles.  An explicit list would be provided by the 
chosen system vendor; however, the following indicates a sample list of routine maintenance tasks: 

• Ticket transport maintenance 

• Gate motor maintenance 

• Ticket position sensor maintenance 

• Bill note acceptor maintenance 

• Device cleaning 

• Print head exchange 

• Testing of all vehicle sensors 

• Reset device temporary memory 

In most instances, Authority maintenance staff can be trained on the processes to address the tasks indicated 
above.  If the staffing level accommodates these activities, in-house maintenance can be more effective than 
having a 3rd party provide the service.  However, the tasks indicated must be addressed if the Authority is to 
expect a reasonable system lifetime.  
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When the Authority examines a new PARCS solution, it is reasonable to inquire as to normal maintenance 
cycles and time allocation per device to accomplish the maintenance procedures.  At that point in the 
planning process, the Authority can determine the labor and associated in-house costs. 

The second type of maintenance/service tasks are those that are unplanned and require immediate attention.  
In these instances, there is an associated level of criticality.  For example, if one of the two entry lanes in the 
secondary Long Term entry plaza were to go down in the middle of the day, the Authority would want to 
address the situation immediately; however, if one of the Economy exit lanes were to go down at 10:30 PM, 
and all the other lanes were functional, the Authority may elect to address this matter the following morning.  
These types of unscheduled service tasks can be categorized into the following three different levels of 
complexity: 

• Level 1:  Simple skill-set tasks such as ticket jams, receipt paper issues, gate arm replacement, ticket 
button exchanges, and board resets. 

• Level 2: Intermediate skill-set tasks such as ticket transport replacement, board replacement, print 
head replacement, card reader replacement, device cabinet replacement, gate motor replacement, or 
other similar tasks that can be performed by Authority staff members having received the appropriate 
training.  

• Level 3:  High skill-set tasks that usually involve a level of software engagement.  Traditionally, most 
PARCS operations defer this level of intervention to the system vendor.  Inadvertent servicing errors 
can cause systemic issues, resulting in greater disruption than was experienced by the original issue.  
It is reasonable to inquire that potential PARCS providers describe their methodology in providing the 
different levels of service.  The Authority should pay particular attention with regard to response and 
resolution timeframes. 
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5. PARCS Procurement and Implementation 
Considerations and Alternatives 

5.1 Procurement 

Any PARCS procurement must consider most if not all the following components: 

• Analysis—Understand and define (a) a clear understanding of all operational 
procedures/requirements [e.g., routine, non-routine, auditing, maintenance], (b) assessment of staff 
capabilities, and (c) system expansion requirements.  All system stakeholders need to participate in 
this process. 

• Scheduling requirements—Define (a) project milestones, (b) identification of “black-out” periods, 
and (c) project duration. 

• Testing and confirmation requirements—To include (a) pre-installation Factory Acceptance Testing, 
(b) Pilot operational test, and (c) full system operational test. 

• Implementation planning—To include (a) general construction planning and scheduling, (b) 
additional staffing required during transition, (c) interim auditing practices, and (d) temporary signage 
requirements.  

• Project staffing requirements—To include (a) identify Authority’s project manager, (b) identify 
vendor project manager, and (c) scheduling of intended project management meetings. 

• Anticipated direct cost of new system—To include (a) equipment costs, (b) network costs, and (c) 
construction costs. 

• Anticipated indirect costs of new system—To include (a) additional staffing, (b) revised auditing 
practices, (c) on-boarding of new maintenance tasks, and (d) difference in cost adjustments for 
consumables. 

• Anticipated financial improvements—To include (a) diminished shrinkage / improved revenue 
capture, (b) reduction/reassignment of staff, (c) enhanced patron amenity programs, and (d) reduction 
in long term cost of ownership (e.g., 3 year, 5 year, 10 year) 

• Pre-specification information process—To include (a) Request for Information [RFI], (b) Request for 
Qualification [RFQ], and (c) solution provider presentations. 

• Types of solicitations—To be determined from (a) Requests for Bid specification, (b) Request for 
Proposal specification, and/or (c) Design Build. 
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• Generation of solicitation document—Performed either (a) in-house or (b) through a third party. 

• Internal and external review of draft solicitation document—May include both (a) internal 
stakeholder review and (b) external “peer” review. 

• Procurement department rules—Should address (a) response type, (b) MBE /WBE, (c) bonding and 
insurance, and (d) terms and conditions. 

• Distribution of solicitation document—May include (a) general distribution to all potential 
respondents or (b) limited distribution to pre-identified respondents 

• Planned and detailed Airport site meeting by all respondents 

• Reasonable time period for response preparation 

• Prior to receipt responses - prioritize/weight document components—This will allow a more 
objective response review 

• Response review criteria—To answer specific questions to include (a) does response meet 
operational intentions, (b) does response meet administrative intentions, (c) does response meet 
established financial guidelines, and (d) does respondent meet staffing and schedule intentions  

• Interview respondent and site references—Bring in respondents for thorough interview and 
proposal debrief; visit at least two (2) comparable reference sites. 

The Authority should award the project to the provider that best addresses the needs of the Authority with a value 
solution and an overall cost of ownership that is attractive and practical. 

5.2 Implementation 

The scope of the Airport PARCS project will include the removal of the existing equipment and the installation 
of required lane infrastructure such as concrete islands, booth modifications, etc. and the installation of the 
new PARCS equipment.  There will be an amount of time when the airport system will operate as a “Hybrid” 
system which represents a period when transactions can consist of both tickets generated by the old system 
and by the new system.  The creation of a transition plan has to account for this “Hybrid” condition while 
minimizing patron inconvenience or the ability to collect and reconcile parking revenues.  Additionally, the 
behavioural patterns of the parking patrons must remain the same as was prior to the transition and remain 
the same at the conclusion of the transition.  

There are several important points that have to be taken into consideration when creating a viable 
implementation plan.  They are as follows: 

• Recognition of the current parking operation 

• Impact of the Manual ticket processing by the cashiering staff 

• Duration of Manual ticket processing 
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• Potential impact on customer throughput 

• Impact on revenue reconciliation 

The structure of an implementation plan must address each of these points.  It must accommodate the 
current mode of a multi-facility parking operation.  For the patrons, the transition must be as transparent as 
operationally possible.  The impact on patron through-put at the exit plazas and the possibility of negative 
patron reaction during the transaction period should be of utmost concern.  

An effective implementation plan incorporates the following items: 

• Pre-emptive patron notification—This is a patron outreach plan indicating specific areas of 
transition and anticipated duration.  It should also reflect the goals of the implementation 
highlighting the customer improvements in both service and throughput reduction.  It should build a 
level of positive anticipation. 

• System testing—Prior to any on-site work, the system, inclusive of all specific Airport configurations, 
should be tested in its entirety.  Often called a Factory Acceptance test, it allows the Authority to 
confirm operation prior to equipment shipment to the site. 

• Head-end—The first component of any on-site work is to install the head-end components.  This 
includes any associated parking network items.  The network should be fully tested and certified 
before any field work begins. 

• Test Lanes—The first installation component should be the test lane equipment.  This accomplishes 
two items consisting of (a) system configuration, such as rates, system profiles, validations, etc. that 
can be confirmed, and (b) operational staff that can be trained prior to any lane transitioning. 

• System training—Once the test equipment is operational, the training sessions can begin. 

• Initial facility implementation—Prior to the project commencement, the Authority and the chosen 
PARCS provider will agree upon an order of implementation.  The first facility chosen will now 
undergo the transition from old system to new system.  

• Initial facility review—Once the first facility is complete, a brief cessation of installation activity will 
occur allowing both the Authority and PARCS provider to de-brief, review the operation to confirm 
functionality, and discuss implementation processes. 

• Continued installation—Once the review is completed and all are satisfied with the findings, the 
balance of the installation will commence. 

• Overall system testing—Upon completion of the last facility, the system will undergo a 30 day 
operational demonstration test during which any operational and functional anomaly will be logged 
and discussed.  Scheduling and performance of system testing will address the implications of 
weather-related delays and peak seasonal conditions (e.g., avoid major holidays or other recognized 
black-out periods).  Major issues will be addressed and a retest will take place.  Minor issues will be 
addressed without a system retest. 
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• Acceptance—Once the 30 day test is completed and signed off by the Authority, the system is 
deemed accepted and the warranty period will begin. 

5.3 Design Build 

The PARCS operational and functional requirements and intentions generally discussed up to this point are 
proven, practical, and effective.  The final designed solution will require a significant amount of module 
integration and site-specific configuration.  There are several solution providers that are capable of this type 
of effort; however, each provider will address the operational and functional aspects of the project in a slightly 
different manner.  

To best advantage the Authority, it would be prudent to allow each vendor the latitude to examine the stated 
business needs of the Authority, review the current physical conditions, and provide a proposal for a site-
specific designed solution.  Commonly known as Design Build, it is a relatively new concept to the parking 
industry but those projects that have incorporated this type of collaborative process have yielded PARCS 
solutions that are better suited to each specific project and have been implemented more efficiently.  This 
process requires more front-end involvement by Authority stakeholders, a higher level of implementation 
process attention, and overall increased Authority engagement.  The results though will ultimately be a better 
product and a higher level of process satisfaction. 

Should the Authority consider this process valid and elect to solicit proposals based on a Design Build 
process, it would be prudent to first engage potential providers in a Request for Qualifications (RFQ) stage 
early on.  This will allow the Authority to determine which providers can offer a comprehensive solution in a 
deliverable format that meets the intentions of the Authority.  In addition, this procurement roadmap takes 
less time and is less costly to the Authority in terms of contracting with an external engineer or consultant to 
develop an extensive formal specification. 



TAMPA INTERNATIONAL AIRPORT MARCH 2013 

[Final Report] 

Parking Access and Revenue Control System (PARCS)  
Business Strategy Development [53] 

6. Airport PARCS Best Practices and 
Products 

This section describes the general practices that the Authority should consider when implementing a PARCS.  
In addition, the section describes various parking products, administrative and operational procedures, and 
technologies that may be considered best practice or current state-of-the-art in airport parking. 

6.1 Best Practices Overview 

There is no formal agreed-upon document indicating Best Practices for a Parking and Revenue control system 
and the proper operation thereof.  There is a parking industry adage stating “If you have seen one parking 
operation – you have seen one parking operation.”  Each situation has its own unique physical layout, 
constituent base, street and highway absorption capability, marketing schemes, cost structures, and a litany of 
other influencing factors.  However, there are fundamentals in operational requirements and design 
parameters that when implemented, address parking management items in an effective, practical manner.  
From an administrative perspective, the Authority would need to be able to address the following items when 
defining a PARCS: 

• Who gets in or out? 

• How do they get in or out? 

• Where do they get in or out? 

• When do they get in or out? 

• What should they pay? 

• What did they pay? 

• How did they pay? 

• Where did they pay? 

• Do I have what they paid?  

• What is plan A if something breaks? 

• What is plan B if plan A doesn’t work? 

• What is plan C if plan B doesn’t work? 
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From a system perspective, the Authority should be able to monitor every potential lane situation, patron 
transaction, and PARCS equipment status.   All activity should be presentable in a real-time format and in a 
reviewable post-event activity log. Every type of payment process should be auditable as a unique transaction 
as well as have revenue information aggregated into summary reporting.  All administrative and system user 
log-ins, log-offs, and changes made must be available for analysis and review in some form of User Activity 
log.  All transactional exceptions must be logged as for both real-time and post event analysis.   

All volumetric activity should increment and decrement in the form of a non-resettable counters and as 
system GUI indications.  Volumetric activity by entry/exit location includes: 

• Entry Lanes—Includes (a) tickets issued, (b) card access granted, (c) total gate opened and (d) total 
vehicles entered. 

• Exit Lanes—Includes (a) tickets collected, (b) card exit granted, (c) total gate opened and (d) total 
vehicles exited. 

Each individual system operator should have his/her own unique operator password and assigned operator 
privilege.  The system should require routine password change with programmable duration periods. 

The system should be should be self-monitoring and self-diagnostic. This would include the monitoring of 
network condition, device on-line and power condition, consumable supply (low ticket, low receipt paper, low 
change cassettes), gate arm position, vehicle presence, and device transactions counts which will be used to 
perform cyclically indicated maintenance procedures. 

In summary, the PARCS solution should be capable of keeping the management staff “in the know” at all 
times as to the facility activity pertaining to patron transaction processing, facility occupancy, staffing 
engagements, and system health. 

6.2 Review of “Best Practices” from Peer Airports 

The previous section provided detailed discussion of current PARCS products and components that would be 
considered for implementation at the Airport.  The potential solutions outline previously in this report 
represent what may be considered “best practice” or state-of-the art in airport parking operations.  Table 6-1 
provides a summary of PARCS components and procedures that are in place at many peer U.S. airports and a 
brief description of the components.  The information in the table has been organized to provide a 
description of both administrative components and operational components that would be relevant to a new 
PARCS for the Airport.  These components and procedures are discussed further in this section. 
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Table 6-1:  Review of PARCS Components Employed at Peer Airports 

ADMINISTRATIVE COMPONENTS  

FUNCTIONALITY AIRPORT LOCATION NOTES 

Browser based administration Ft Lauderdale (FLL) 
Atlanta (ATL) 
Portland (PDX) 

Ability to expand user access via browser connectivity 

Enhanced system reporting Reagan National (DCA) 
Atlanta (ATL) 
Seattle-Tacoma (SEA) 
Boston Logan (BOS) 

Enhanced reporting capability beyond simple “canned” reports 

Active airport marketing Reagan National (DCA) 
San Francisco (SFO) 
Minneapolis / St. Paul (MSP) 

Airports that actively “outreach” to their patrons 

Process / product branding Portland (PDX) 
Phoenix Sky Harbor (PHX) 
Reagan National (DCA) 
Las Vegas McCarran (LAS) 

Installations in which their parking products are “branded” with 
naming conventions and associated marketing and signage 

Virtualized head-end West Palm Beach (PBI) 
San Diego (SAN) 
Memphis (MEM) 

Virtualized server / admin level hardware architecture 

Wayfinding Reagan National (DCA) 
Portland (PDX) 
Dallas/Fort Worth (DFW) 

Locations with integrates signage and patron notification 
components 

OPERATIONAL COMPONENTS 

FUNCTIONALITY AIRPORT LOCATION NOTES 

Alternative payment processing 
   Program cards 
   Cell phone 
   Mobile Apps 

Pittsburg (PIT) 
Austin-Bergstrom (AUS) 
Salt Lake City (SLC) 

These programs are only recently gaining attention for airport 
parking operations. Most new installations are city based 
programs 

Patron programs Atlanta (ATL) 
Austin-Bergstrom (AUS) 
Boston Logan (BOS) 

Reward / amenity programs for their patrons 

Employee program management Reagan National (DCA) 
San Francisco (SFO) 
Raleigh-Durham (RDU) 

Integrated PARCS employee access and fee management 

Newly implemented lane equipment Seattle-Tacoma (SEA) 
Dallas/Fort Worth (DFW) 
Atlanta (ATL) 
Charlotte (CLT) 

 

Pay on Foot operation Boston Logan (BOS) 
Portland (PDX) 
Seattle-Tacoma (SEA) 
Ft Lauderdale (FLL) 
Reagan National (DCA) 

Locations in which a high degree of automation was designed 
into the system including the removal of a substantial portion 
of in-lane cashiering 

Valet Ft Lauderdale (FLL) 
Las Vegas McCarran (LAS) 

Should examine 3rd party providers of very strong valet 
products. AVPM and CVPS. 

VOIP Intercoms Charlotte (CLT) 
Las Vegas McCarran (LAS) 
Reagan National (DCA) 

 

LPR Charleston (CLT) 
Washington Reagan (DCA) 
Boston Logan (BOS) 
Las Vegas McCarran (LAS) 

Implementation of integrated LPF 

LPI Washington Reagan (DCA) 
Pittsburg (PIT) 
Boston Logan (BOS) 
Raleigh-Durham (RDU) 
Louisville (SDF) 

Implementation of integrated LPI 

In-house Maintenance Richmond (RIC) 
Portland (PDX) 
Boston Logan (BOS) 

Locations in which the in-house staff performs a significant 
amount of system maintenance and service 

SOURCE: Intelligent Parking Concepts, LLC., February 2013. 
PREPARED BY: Intelligent Parking Concepts, LLC., February 2013; Ricondo & Associates, Inc., February 2013. 
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6.2.1 BROWSER-BASED ADMINISTRATION 

Browser based administration allows Authority operational staff to access the PARCS via a browser portal.  
This provides two significant advantages.  First, it alleviates the need to install system specific hardware (CPU) 
units at every location in which a staff member would engage the system which is a cost savings component.  
Second, it provides significant operational flexibility by allowing staff to access the PARCS from any location 
where a browser exists including the employees home, at another facility, or at a desk with a PC loaded with 
standard programs and applications. 

6.2.2 ENHANCED SYSTEM REPORTING 

Enhanced system reporting will provide a higher degree of parking business intelligence or parking business 
analytics.  Traditional PARCS reporting is a function of standard templates indicating transactional and 
revenue activity.  These reports are important and are the life-blood of a successful parking operation.  
However, they do not address items such as trending, demographic analysis, peak and non-peak activity 
comparisons, amenity program effectiveness, or any other reporting component that will allow the Authority 
to examine the operation beyond a count and dollar perspective. 

6.2.3 ACTIVE AIRPORT MARKETING 

Historically, airport parking was always a means to an end.  Success of a parking operation was a by-product 
of the success (or failure) of the associated carriers.  Today, there is a high-degree of alternative parking 
product pressures that airports must recognize.  These pressures come in the form of shuttle bus products, 
off-airport parking operations, and in some cases mass transit.  Airport operations need to understand these 
external pressures and actively market themselves as value based, convenient, safe, efficient, and customer-
friendly.  The intent is to retain existing patrons and attract new patrons.  Boston Logan Airport engages in 
active airport marketing.   

6.2.4 PROCESS/PRODUCT BRANDING 

The introduction of a new PARCS is an opportunity to ”brand” the parking products offered by the Authority.  
By creating a product brand, all parking related functions and/or devices exude a common recognizable 
theme.  This is often expressed in the form of colors, logos, naming conventions or any combination thereof.  
An example of this is the Exit Express branding used at RDU. 

6.2.5 VIRTUALIZED HEAD-END 

Virtualization is a process in which a shared CPU environment is populated by multiple intelligent systems 
enterprise programs.  It allows for greater efficiency in supporting and maintaining hardware, UPS 
components are centralized, and redundancy and failover are effectively provided.  It is the preferred system 
architecture for mission-critical high-availability solution implementations. 

6.2.6 WAYFINDING 

Airports and other large parking facilities have installed electronic parking guidance systems that provide 
parking patrons information as to where parking space is available.  Wayfinding can include general 
information with regard to facility locations, overall space availability information to a patron as they approach 
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a facility, space availability per floor to a patron as they enter the facility, and individual space availability as a 
patron proceeds on a particular floor or level.  Dependent on the level of detail you wish to provide is the type 
of signage and detection devices you will need to deploy.  Individual space monitoring can be accomplished 
with ceiling mounted ultrasonic detectors that determine if that space is open or occupied.  Usually these 
sensors have incorporated LED light arrays that indicate the current occupancy status of the space: Green for 
unoccupied and Red for occupied.  The sensors are connected to a system controller which can then 
consolidate information from all sensors and display the occupancy information on system signage.  Level 
counting can be accomplished by incorporating vehicle detection loops in specific areas to monitor incoming 
and outgoing vehicles.  The level of occupancy detail is not as specific as individual sensors, but it does 
provide a higher degree of patron information than not having any counting at all. 

In either case, there are three (3) significant advantages.  First, the parking operator is able to effectively direct 
patrons to all available open spaces in the facility, more effectively utilizing space inventory. Second, customer 
service is enhanced with the reduction of patrons hunting for a space. Third, the decrease in the amount and 
duration of hunting traffic reduces the level of emissions expended by parking patrons.  The Port of Portland 
International Airport has effectively introduced several components of overall Wayfinding including roadway 
signage, level space availability signage, and individual space detection and directive signage. 

6.2.7 ALTERNATIVE PAYMENT PROCESSING 

Payment processing within the parking industry in general is experiencing a transformation.  Traditionally a 
cash and credit card dependent business, parking is now forced to examine alternative payment processing. 
Today’s consumer has multiple methods of providing payment for both in-person transactions and on-line, 
remote transactions.  These alternative methods provide a higher degree of fraud protection, rewards/amenity 
monitoring, and consumer outreach channels. 

6.2.8 PATRON PROGRAMS 

Section 3.5 of this report describes several patron programs that may be appropriate for implementation at 
TPA.  While the intent of this study is not to define recommended patron programs for implementation, it is a 
requirement of the study that the new PARCS be able to support likely patron programs that the Authority 
may wish to implement.  Programs could include a Frequent Parker component, VIP or reserved area parking, 
stay accumulation programs, or any combination thereof. Examples of airports with successful patron 
programs include Boston Logan and Hartsfield-Jackson Atlanta. 

6.2.8.1 Guaranteed Space Parking 

Airports have found value in providing a parking product that offers a guaranteed space in a convenient, 
close-in garage.  The spaces allocated for the Guaranteed Space product are typically barrier-separated from 
other public parking spaces.  Airports have found these systems to be popular with frequent, generally 
overnight, parking patrons. 

Two types of payment systems are administered for Guaranteed Space systems: unlimited use and pay-per-
use.  Under an unlimited use system, users purchase access cards allowing them unlimited use of a 
dedicated/reserved area within a public parking facility.  A fixed, monthly fee is charged, allowing users 



TAMPA INTERNATIONAL AIRPORT MARCH 2013 

[Final Report] 

Parking Access and Revenue Control System (PARCS)  
Business Strategy Development [58] 

unlimited entries and exits.  The airport guarantees that the cardholder will be able to find an empty space 
within the dedicated area.  Unlimited use systems typically allow for the transfer of access cards among 
employees, family members, etc.  The Passport Parking system in Seattle is an example of an unlimited use 
system. 

Within the pay-per-use framework, users purchase cards allowing them access to the dedicated area within a 
parking facility and are guaranteed that a space will be available.  Members are charged both a variable usage 
fee and a fixed administrative fee.  Members are typically given an access card linked to a credit card (thus 
acting like a credit card-in/credit card-out system).  Pay-per-use systems typically do not allow for the transfer 
of access cards.  SurePark at George Bush Intercontinental (Houston), Gold Reserve (Atlanta), and Lexus 
Parking PASSport Gold (Boston) are examples of pay-per-use systems. 

Given this is a new and untested parking product for TPA, the anticipated passenger use is unknown.  
However, based on discussions with three airport operators and supplementary analysis, these products have 
been shown to generate approximately 4 percent of the total airport parking revenue – half of which is 
additional or “new” system wide revenue, on top of the baseline.  Market research and outreach (e.g., focus 
groups) should be conducted to determine the interest for and viability of such a product. 

6.2.8.2 Frequent Parker Programs 

Please see section 3.51 for a description of functionality that could be provided as part of a Frequent Parker 
program.  It is also worthy of consideration that the Authority may wish to provide an alternative to accepting 
SunPass® transponders.  The Authority could allow patrons to enroll their own (patrons) SunPass® tag number 
with the Airport.  The toll tag then becomes the credential of record and is used by programs managed by the 
Authority and not FDOT.  Reliability is increased, the Authority has full operational control, and operational 
impact on the client is drastically reduced.  The only drawback to this process is that each patron must enroll 
their toll tag with the Authority in order to participate in any Authority managed program.  An example 
includes Pittsburgh International Airport’s GoFast Pass program which allows patrons to register the EZPass as 
a form of credential or the Airport can issue their own credential.   

6.2.8.3 Reservation Systems 

A reservation system is a mechanism by which a parking patron, knowing their intended travel plans, can 
make a parking reservation at a designated facility at the airport from which they plan to depart.  In this 
manner, it alleviates concern with regard to knowing where to park and if there will be enough spaces 
available.  It can be very effective in those situations with consistent lack of supply of parking.  Many European 
airports with very limited supply of parking spaces have deployed reservation systems successfully.  However, 
implementation in the States has been far less successful.  First, most airports have adequate supply, though 
not necessarily as close to the terminal as travelers would like.  Second, the effects of the economy and 
reduction of flights over the last few years has diminished the overall demand for parking.  Third, frequent 
travelers exercise practiced patterns that in most cases, work with regard to parking behavior.  Fourth, 
situations involving last minute travel particularly with business travelers result in these patrons expensing 
parking needs and paying for either valet or the more expensive hourly parking options. 
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What seems to be more acceptable to frequent travelers is an amenity program that will guarantee a space 
(not a particular space but more of a hunting license) within a given facility in close proximity to the terminals.  
This product does not require the traveler to make any additional outreach to the airport prior to their trip as 
they simply show up and present their credential.  In addition to the guarantee of space, the credential can 
also be tied to specific account information for that patron.  The account information can include enrollment 
of a credit card for fee billing, an alternative rate structure, demographic information for marketing and use 
analysis, and other billing capability for alternative products such as detailing and oil changes.  A great 
example of a program such as this is the Passport program at Boston-Logan. 

6.2.9 EMPLOYEE PROGRAM MANAGEMENT 

Most airports have a need to address employee parking at their facility.  Employee parking could include 
airport employees, airline employees, contractors, TSA and FAA staff, or any combination thereof.  Managing 
these parking patrons is a combination of two very specific channels of control that consist of (a) managing 
actual patron access and (b) managing payment for that access privilege.  

Managing patron access involves creating access rules (profiles) and issues credentials affiliated with those 
profiles to the patron.  Rules determine where and when the credential can work.  Rules also include the 
ability to ‘nest’ employees in mixed use facilities such as exist in the Long Term garage.  It also establishes 
proper cyclical activity rules (in-out-in-out) to prevent passback.  It also establishes rules in which the card 
must be used to go in and out in a given period.  For example, if an employee is working in the terminal and 
their access card is allowed to enter and exit any time (24-7), they still need to use their card to go in and out 
at least once during a calendar day.  If not, they could lend their card to a friend who could park in the 
employee lot while on a two week vacation.  Any new PARCS system must be able to address access control 
issues for employee parking.  

Management of invoicing and payments within an embedded module of a PARCS is a necessity.  It is critical 
to be able to track the payment status of all credential holders and alert administration in situations in which 
payment is delinquent.  Payment processes should include direct payment via cash or credit card, payroll 
deduction, departmental accounts, auto-payment with a credit card on file, and/or electronic funds transfer 
from a banking or credit union institution.  Having a module process these activities will reduce labor costs 
and the associated errors consistent with manual processes such as controlling current payment status of all 
participating employees.  Airports incorporating embedded employee practices include Boston Logan, Reagan 
National, San Francisco, and Raleigh-Durham. 

6.2.10 NEWLY IMPLEMENTED LANE EQUIPMENT 

The implementation of new lane equipment will result in significantly higher reliability, more breadth in 
functionality, enhanced transactional analysis, reduced service labor, and overall improved customer service. 
There are several airports that have recently implemented or are implementing new PARCS and it would be 
appropriate for the Authority to visit these sites to examine the equipment first-hand.  These airports include 
Dallas/Fort Worth (DFW), Las Vegas, and Reagan National. 
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6.2.11 PAY-ON-FOOT OPERATION 

Pay on Foot operation is recognized as a viable method of parking payment functionality. If implemented 
properly it improves customer service, increases non-cash payments, reduces staffing, and reduces revenue 
shrinkage. However, implementing POF operations requires absolute support by airport administration and 
parking management and a consistent and broad marketing and branding campaign. In the case of TPA, POF 
operations could easily be instituted in the Economy garage with very specific bus drop-off locations. 

The current pedestrian patterns for both long and short term patrons is so varied that POF operations in the 
main terminal area could be challenging. However, there are instances in which hybrid operations: a portion of 
the facility includes POF equipment and other portions do not, are very successful. Examples of such 
operations include SFO, Portland, and Indianapolis. 

6.2.12 VALET 

Implementation of valet services in the States is a relatively new operational component that has gained 
popularity within the last 5 to 6 years.  Since that time, many airports offer valet services in one form or 
another.  In some cases the valet system in independent of the resident PARCS.  An example of this is DFW.  In 
other cases, the valet is an incorporated module within the PARCS.  Examples of an incorporated valet module 
have been implemented at McCarran International (Las Vegas) and Fort Lauderdale International airports.  

There have been several significant improvements in valet equipment and processing in the last few years. 
These improvements include the use of cameras to record vehicle condition at the moment the vehicle is 
surrendered to the valet driver.  Use of this function drastically reduces the incidence of fraudulent damage 
claims made by patrons.  This function includes the installation of several cameras (usually 4 or 6) around a 
designated ”photo zone.”  When a valet driver accepts a vehicle, they immediately drive into the “photo zone” 
where multiple high-resolution images are taken of the entire exterior of the vehicle.  The images are time-
stamped and are systemically embedded within that specific valet transaction.  When the patron returns, if 
they claim damage to the vehicle, the initial images are then shown to both the valet manager and the patron.  
The decision as to whether to proceed with the claim is then based on a review of the historical photographic 
information. 

Another improvement in valet operations is the use of applications for vehicle inventory management.  
Through the use of an iPhone or an Android phone certain information and procedures can be made available 
in real time, including valet driver dispatch, vehicle location, or customer initiated vehicle recovery. Two firms 
that offer state-of-the-art valet functionality include CVPS and AVPM.  Though these are firms that offer valet 
systems and not PARCS, both have high-level integration with several PARCS provides which provides the 
ability to operate both PARCS and Valet from one platform.   

6.2.13 VOIP INTERCOMS 

Voice over IP (VOIP) is the preferred method of audio communication in parking system applications. The 
quality of the audio signal and the ability to route intercom calls through IP network routing are significant 
improvements over older intercoms using hard-wired point to point configuration or tele-dialers dependent 
on POTS phone lines. 
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Simply put, the audio signals are converted to digital messages that can then be routed much in the same 
manner as other digital formats.  The Authority can route any facility call to any facility station on the network 
regardless of whether the call comes from the Long Term entry, the Economy Lot exit, or one of the employee 
facility lanes.  In the future, should the Authority wish to re-route calls, the process simply allows your parking 
administrators the ability to reprogram the call destination.  Examples of airports with VOIP systems are 
Reagan National Airport and Charlotte-Douglas International Airport. 

6.2.14 LPR/LPI 

License Plate Recognition and License Plate Inventory are recognized means in which to confirm entry time 
and date information to combat ticket transaction fraud.  As described in sections 4.6 and 4.7, these systems 
incorporate vehicle license information to verify transactional activity.  In situations where the patron’s ticket is 
missing or deemed questionable, information with the system identified using the vehicle’s license plate can 
be used to confirm actual entry / exit parameters.  Examples of airports with successful implementation of LPR 
and/or LPI systems include Reagan National, Boston Logan, and McCarran (Las Vegas).   

6.2.15 AUTOMATIC VEHICLE LOCATION (AVL) SYSTEMS 

An Automatic Vehicle Location (AVL) system allows an airport to monitor the location of airport shuttle buses 
and provide real-time location information to parking patrons regarding the arrival times of buses at the 
terminal curbside or in the remote parking facility bus stops.  The systems can also be used to (a) record and 
graphically display the location of the airport shuttle bus fleet, (b) allow staff to monitor headway activity and 
provide necessary feedback and corrective measures to the shuttle bus drivers, (c) control on-board electronic 
display signs and recorded audio announcements, and (d) generate reports and data for planning, operations, 
and management uses.  The systems generally consist of an integrated system of on-vehicle equipment (e.g., 
GPS receiver/antenna, mobile data terminal, vehicle logic and control unit), electronic display signs (EDS), 
server(s), PC workstations, printers, communications devices, databases, and software.   

6.2.16 AUTOMATIC VEHICLE IDENTIFICATION (AVI) SYSTEMS FOR PARKING ACCESS CONTROL 

An Automatic Vehicle Identification (AVI) System is radio-frequency (RF) based technology that allows an 
airport to control access to parking facilities.  Vehicles or vehicle operators with authorized credentials in the 
form an a vehicle mounted transponder or hand-held proximity card (e.g., ID badge) are read by an AVI 
reader at the parking entry or exit.  If the vehicle or driver credential is valid, the system will open a gate which 
will allow the vehicle to enter or exit the facility.  TPA currently uses a TagMaster RFID AVI system to control 
shuttle bus access at the Economy Lot.  The use of AVI technology for controlling shuttle bus access at airport 
parking lots is common practice. 

 



TAMPA INTERNATIONAL AIRPORT MARCH 2013 

[Final Report] 

Parking Access and Revenue Control System (PARCS)  
Business Strategy Development [62] 

7. Recommendations and Next Steps 

This section provides a summary of the suggested PARCS improvements and a description of next steps. 

7.1 Suggested PARCS Improvements and Estimated ROM Costs 

This section summarizes recommendations related to the implementation of a new PARCS and an indication 
of the rough order-of-magnitude (ROM) costs for use by the Authority in developing an overall project 
budget and to support the development of a Project Management Plan. 

7.1.1 STUDY RECOMMENDATIONS 

The following summarizes the general recommendations from the study: 

• Implement a New PARCS—As described previously, the existing PARCS is currently obsolete and 
does not support the Authority’s goals and objectives outlined in in Section 1.2.  A new PARCS should 
be implemented.  The recommended components and ROM costs are depicted in Section 7.1.2. 

• Determine and Implement LPR Solution—It is recommended that the Authority include an 
integrated LPR solution as part of the PARCS.  Three LPR options have been described for 
consideration and selection by the Authority.  The functional and operational considerations 
pertaining to the three options are described in Section 4.6; the ROM costs of the three options are 
described in Section 7.1.2. 

• Continue Planning for New Parking Products—The Marketing Department is evaluating potential 
parking products and applications that can increase overall customer satisfaction,  expand the 
Airport’s parking market share, generate additional revenue, and decrease operational costs.   The 
Authority should continue to conduct market research and customer surveys (e.g., focus groups) to 
evaluate the potential for implementing emerging technologies and applications and the  PARCS 
features that were described in Section 6.2. 

• Limit Interim Modification of Existing PARCS—.It is recommended that the Authority avoid 
implementing new parking products and features that could “stress” the existing PARCS in order to 
avoid unforeseen negative consequences as described in Section 7.2. 
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7.1.2 ESTIMATED ROUGH ORDER-OF-MAGNITUDE (ROM) COSTS 
Table 7-1 provides a detailed summary of the key features that could be provided as part of the next phase of 
PARCS design development.  The information in the table provides a description of the PARCS component 
and an estimated rough order-of-magnitude (ROM) cost based on industry knowledge of the products 
offered by the major PARCS vendors.   The table also provides a description of considerations that are relevant 
to individual components.  Those components that cannot be determined at this time are indicated as such.  
The pricing in this table does not include network or construction related costs associated with lane 
reconfiguration. 

Table 7-2 summarizes the estimated total “all in” cost for the PARCS project representing the PARCS (e.g., 
lane equipment, hardware, software), network improvements, infrastructure improvements, and ancillary costs.  
The ROM costs depicted in this section are based on professional judgment derived from cost information 
and experience with the planning, design and implementation of PARCS system for other airports and 
governmental jurisdictions within the United States.  The costs do not reflect the unique conditions of TPA.  
The scope and magnitude of the required civil work will most likely be significantly influenced by other factors 
that are unknown at this time, including roadway planning, utility/sewer improvements, geologic conditions or 
any other like situation.  As such planning and overall project analysis has not been conducted for the PARCS 
system or the civil improvements that are described in this document, the ROM costs have been provided to 
show a range of potential costs for budgeting purposes. 

A summary of the PARCS ROM costs has been outlined in Table 7-3.  For planning purposes, the ROM project 
budget for the Basic PARCS system would be estimated on the order of $7.4 million to $10.3 million for the 
fully installed system inclusive of a new PARCS, new PARCS network, PARCS software to reside on an Authority 
provided virtualized environment, new integrated LPR, mobile LPI (excluding vehicles provided by TPA), an 
integrated Valet system, VOIP intercom, specialized reporting, and the redesigned main exit plaza concrete 
island work.  Supplemental PARCS components related to the North employee parking facility and the 
implementation of Wayfinding guidance systems are depicted at the bottom of the table along with the cost 
for a new security camera system to be installed at the elevator cores for the Short Term and Long Term 
garages.  The total cost for these supplemental features would be an additional $1.1 million to $13.7 million 
depending primarily upon the desired Wayfinding features selected by the Authority.  The ROM allowance for 
civil construction and installation is based on information derived from similar airports and does not address 
the specific design requirements for TPA or unforeseen issues that may arise based on subsequent structural 
analysis and site assessments of the main exit plaza and other facilities. 

7.1.3 POTENTIAL LABOR COST IMPLICATIONS 
The PARCS recommendations described previously will have a direct and distinct impact on the overall cost of 
system operational labor.  Implementing modules such as LPR will require additional operational labor for 
providing image review.  However, implementing LPR properly will diminish/eliminate the need for LPI 
resulting in an associated labor reduction.  Reconfiguration of the exit plaza will also diminish cashiering labor.  
Implementing enhanced data warehousing and reporting capabilities will bring an associated reduction in 
administrative labor as well.  At this point in time, prior to the Authority determining which components they 
wish to implement and those they do not want, it would make sense to somewhat neutralize the labor impact. 
Once the required modules have been determined, the overall impact on operational and administrative labor 
can be distinguished. 
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Table 7-1:  Potential PARCS Components and Order-of-Magnitude Costs 

ITEM UNIT COST DESCRIPTION 

Transient / card holder entry lane $18,000.00 This includes a ticket dispenser, proximity card reader, parking gate, 
vehicle loop detectors 

Automated transient / card holder exit lane $19,500.00 This includes an exit verifier with credit card processing, proximity card 
reader, parking gate, vehicle loop detectors 

Cashiered transient / card holder exit lane  $22,400.00 This includes a fee computer, display, receipt printer, proximity card 
reader, parking gate, vehicle loop detectors 

Employee – card holder only entry lane $11,000.00 This includes a proximity card reader, display, parking gate and vehicle 
loop detectors 

Employee – card holder only exit lane $11,000.00 This includes a proximity card reader, display, parking gate and vehicle 
loop detectors 

In lane VOIP intercom station $750.00 This is a field sub-station that is mounted in each lane device 

Front-facing barcode imager $1,200.00 This is a device that is mounted at each transient lane device to read 2D 
or QR barcode from a printed version or a screen from a smartphone 

Red / Green or Open / Closed sign $1,500.00 This is an individual lane sign used to indicate if that specific lane is open.  

PARCS Software $65,000.00 This is the core PARCS software that will reside on a server environment. 
It includes all core operational modules and browser capable 
functionality.  

Database enterprise license i.e. Oracle TBD This is the system database  

Server hardware TBD This is the hardware environment upon which the PARCS platform 
software and application will reside 

OLAP reporting module $32,000.00 This is a rough estimate based on general list pricing  

LPR lane equipment $12,000.00 This is a per lane cost and includes the lane hardware; camera and light 
source, and the image capture software and lane interface 

LPR operational software $85,000.00 This includes the system software and browser review station functionality 

Mobile LPR TBD This pricing for this item and the quantity of individual components can 
only be determined after discussion with solution providers. 

Credit card processing – host based $35,000.00 This is a multi-thread hosted solution utilizing a certified middleware 
software module. 
NOTE: This price does not include any transaction processing fees. 

NFC reader $1,200.00 This is a reader that can be installed at lane locations to be able to read 
3rd party NFC applications such as ISIS and Google Wallet. 

Banking / processing agreement to accept NFC 
payments 

TBD This needs to be discussed with the Airport’s banking and clearing house 
agents. 

Interface to existing Daktronics VMS $25,000.00 This price includes the interface to allow the PARCS to manage sign 
messages and conditional message changes. 

Valet module TBD This pricing for this item and the quantity of individual components can 
only be determined after discussion with solution providers. 

Valet vehicle image capture system TBD This pricing for this item and the quantity of individual components can 
only be determined after discussion with solution providers. 

Cash / credit Pay on Foot machine $55,000.00  

Credit card only Pay on Foot machine $24,000.00  

Individual space sensor with LED $140.00 This device price and does not include the tray or associated conduit 
costs. 

LED floor directional sign $2,500.00 This conveys information driven by floor counts and/or individual space 
sensors. 

Level count vehicle loop modules $3,200.00 This includes the floor level vehicle loop sensors and control modules 
which connect to the PARCS 

SOURCE: Intelligent Parking Concepts, LLC, February 2013. 
Prepared by: Ricondo & Associates, Inc., February 2013. 
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Table 7-2 (1 of 4):  PARCS Rough Order-of-Magnitude (ROM) Costs 

   
UNIT COST ($) 1/ ROM COST ($) 

BASIC PARCS COMPONENTS QUANTITY LOW HIGH LOW HIGH 

Terminal Parking Exit Plaza 
     

 
Transient/card holder exit lane 12 $19,500 $22,500 $234,000 $270,000 

 
Cashiered transient/card holder exit lane 4 $22,400 $25,400 $89,600 $101,600 

 
Employee - card holder exit lane 0 $11,000 $13,000 $0 $0 

 
In-lane VOIP intercom station 16 $750 $800 $12,000 $12,800 

 
Front-facing barcode imager 16 $1,200 $1,500 $19,200 $24,000 

 
Red/Green or Open/Closed sign 16 $1,500 $1,800 $24,000 $28,800 

 
NFC Reader 16 $1,200 $1,600 $19,200 $25,600 

  Updated AVI reader and antenna 2 $7,600 $8,600 $15,200 $17,200 

 
Civil construction allowance 16 $9,000 $15,000 $144,000 $240,000 

 
Installation/integration allowance 16 $5,000 $8,000 $80,000 $128,000 

Economy Garage Exit Plaza 
     

 
Transient/card holder exit lane 3 $19,500 $22,500 $58,500 $67,500 

 
Cashiered transient/card holder exit lane 2 $22,400 $25,400 $44,800 $50,800 

 
Employee - card holder exit lane 0 $11,000 $13,000 $0 $0 

 
In-lane VOIP intercom station 5 $750 $800 $3,750 $4,000 

 
Front-facing barcode imager 5 $1,200 $1,500 $6,000 $7,500 

 
Red/Green or Open/Closed sign 5 $1,500 $1,800 $7,500 $9,000 

 
NFC Reader 5 $1,200 $1,600 $6,000 $8,000 

  Updated AVI reader and antenna 2 $7,600 $8,600 $15,200 $17,200 

 
Civil construction allowance 5 $5,000 $7,000 $25,000 $35,000 

 
Installation/integration allowance 1 $5,000 $8,000 $5,000 $8,000 

Short Term Garage Entry Plaza 
     

 
Transient/card holder entry lane 6 $18,000 $21,000 $108,000 $126,000 

 
Employee - card holder only entry lane 0 $11,000 $13,000 $0 $0 

 
In-lane VOIP intercom station 6 $750 $800 $4,500 $4,800 

 
Front-facing barcode imager 6 $1,200 $1,500 $7,200 $9,000 

 
VMS Sign 6 $4,500 $7,000 $27,000 $42,000 

 
NFC Reader 6 $1,200 $1,600 $7,200 $9,600 

  Updated AVI reader and antenna 2 $7,600 $8,600 $15,200 $17,200 

 
Civil construction allowance 6 $5,000 $7,000 $30,000 $42,000 

 
Installation/integration allowance 6 $5,000 $8,000 $30,000 $48,000 

Long Term Garage - Primary Entry Plaza Including 
Unused Lane  

    

 
Transient/card holder entry lane 5 $18,000 $21,000 $90,000 $105,000 

 
Employee - card holder only entry lane 0 $11,000 $13,000 $0 $0 

 
In-lane VOIP intercom station 5 $750 $800 $3,750 $4,000 

 
Front-facing barcode imager 5 $1,200 $1,500 $6,000 $7,500 

 
VMS Sign 5 $4,500 $7,000 $22,500 $35,000 

 
NFC Reader 5 $1,200 $1,600 $6,000 $8,000 

  Updated AVI reader and antenna 2 $7,600 $8,600 $15,200 $17,200 

 
Civil construction allowance 5 $5,000 $7,000 $25,000 $35,000 

 
Installation/integration allowance 5 $5,000 $8,000 $25,000 $40,000 
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Table 7-2 (2 of 4):  PARCS Rough Order-of-Magnitude (ROM) Costs 

   
UNIT COST ($) 1/ ROM COST ($) 

BASIC PARCS COMPONENTS QUANTITY LOW HIGH LOW HIGH 

Long Term Garage - Secondary Entry Plaza 
     

 
Transient/card holder entry lane 2 $18,000 $21,000 $36,000 $42,000 

 
Employee - card holder only entry lane 0 $11,000 $13,000 $0 $0 

 
In-lane VOIP intercom station 2 $750 $800 $1,500 $1,600 

 
Front-facing barcode imager 2 $1,200 $1,500 $2,400 $3,000 

 
VMS Sign 2 $4,500 $7,000 $9,000 $14,000 

 
NFC Reader 2 $1,200 $1,600 $2,400 $3,200 

  Updated AVI reader and antenna 1 $7,600 $8,600 $7,600 $8,600 

 
Civil construction allowance 2 $5,000 $7,000 $10,000 $14,000 

 
Installation/integration allowance 2 $5,000 $8,000 $10,000 $16,000 

Interior Employee Nest Lanes 
     

 
Employee - card holder lane 2 $11,000 $13,000 $22,000 $26,000 

 
In-lane VOIP intercom station 2 $750 $800 $1,500 $1,600 

 
Front-facing barcode imager 2 $1,200 $1,500 $2,400 $3,000 

 
Red/Green or Open/Closed sign 2 $1,500 $1,800 $3,000 $3,600 

 
Civil construction allowance 2 $4,000 $6,000 $8,000 $12,000 

 
Installation/integration allowance 2 $3,000 $4,000 $6,000 $8,000 

Interior VIP Area Lanes 
     

 
Employee - card holder lane 2 $11,000 $13,000 $22,000 $26,000 

 
In-lane VOIP intercom station 2 $750 $800 $1,500 $1,600 

 
Front-facing barcode imager 2 $1,200 $1,500 $2,400 $3,000 

 
Red/Green or Open/Closed sign 2 $1,500 $1,800 $3,000 $3,600 

 
Civil construction allowance 2 $4,000 $6,000 $8,000 $12,000 

 
Installation/integration allowance 2 $3,000 $4,000 $6,000 $8,000 

Economy Garage Entry Plaza 
     

 
Transient/card holder entry lane 5 $18,000 $21,000 $90,000 $105,000 

 
Employee - card holder only entry lane 0 $11,000 $13,000 $0 $0 

 
In-lane VOIP intercom station 5 $750 $800 $3,750 $4,000 

 
Front-facing barcode imager 5 $1,200 $1,500 $6,000 $7,500 

 
VMS Sign 5 $4,500 $7,000 $22,500 $35,000 

 
NFC Reader 5 $1,200 $1,600 $6,000 $8,000 

  Updated AVI reader and antenna 2 $7,600 $8,600 $15,200 $17,200 

 
Civil construction allowance 5 $5,000 $7,000 $25,000 $35,000 

 
Installation/integration allowance 5 $5,000 $8,000 $25,000 $40,000 

Economy Garage Gnd. Flr. Recirculating gates 
     

 
Monitored gate w vehicle loops 2 $6,000 $7,000 $12,000 $14,000 

 
Civil construction allowance 2 $2,000 $3,000 $4,000 $6,000 

 
Installation/integration allowance 2 $2,000 $2,000 $4,000 $4,000 

Economy Garage Interior Bus Mgmt. Lanes 
     

 
Monitored Gates w Existing AVI devices 4 $9,500 $11,000 $38,000 $44,000 

 
Civil construction allowance 4 $2,000 $3,000 $8,000 $12,000 

 
Installation/integration allowance 4 $2,000 $2,000 $8,000 $8,000 
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Table 7-2 (3 of 4):  PARCS Rough Order-of-Magnitude (ROM) Costs 

   
UNIT COST ($) 1/ ROM COST ($) 

BASIC PARCS COMPONENTS QUANTITY LOW HIGH LOW HIGH 

Handicap / High Profile Lot Control Equipment 
     

 
Monitored Gates w intercom connections 2 $8,500 $10,000 $17,000 $20,000 

 
Civil construction allowance 2 $2,500 $3,500 $5,000 $7,000 

 
Installation/integration allowance 2 $2,000 $2,000 $4,000 $4,000 

LPR Implementation 2/ n.a. n.a. n.a. $563,000 $1,159,000 

Valet 
     

 
Valet module w/ hardware 1 $110,000 $150,000 $110,000 $150,000 

 
Valet vehicle image capture 1 $20,000 $20,000 $20,000 $20,000 

 
Civil construction allowance 1 $12,000 $14,000 $12,000 $14,000 

 
Installation/integration allowance 2 $10,000 $13,000 $20,000 $26,000 

AVI for Shuttle Buses 1 $90,000 $120,000 $90,000 $120,000 

System Costs 
     

 
PARCS Software 1 $50,000 $80,000 $50,000 $80,000 

 
Database enterprise license 1 $35,000 $50,000 $35,000 $50,000 

 
Server hardware 1 $75,000 $150,000 $75,000 $150,000 

 
VOIP Server and control stations 1 $40,000 $50,000 $40,000 $50,000 

 
OLAP reporting module 1 $30,000 $50,000 $30,000 $50,000 

 
Mobile LPR 1 $95,000 $120,000 $95,000 $120,000 

 
Credit card processing - host based 1 $25,000 $35,000 $25,000 $35,000 

 
Banking/processing agreement 1 $2,500 $5,000 $2,500 $5,000 

 
Interface to existing Daktronics VMS 1 $75,000 $85,000 $75,000 $85,000 

 
Network hardware 1 $150,000 $200,000 $150,000 $200,000 

 
Additional signage for space availability 1 $80,000 $120,000 $80,000 $120,000 

Additional Civil and Project Components 
     

 
Demo and recon main exit plaza 1 $700,000 $900,000 $700,000 $900,000 

 
New lane cashier booths 6 $12,000 $15,000 $72,000 $90,000 

 
Facility wide install of new network ring 1 $700,000 $900,000 $700,000 $900,000 

 
Project management 1 $400,000 $500,000 $400,000 $500,000 

 
Mobilization 1 $20,000 $30,000 $20,000 $30,000 

 
Bonding 1 $30,000 $40,000 $30,000 $40,000 

 
Training 1 $30,000 $40,000 $30,000 $40,000 

 
Factory acceptance testing 1 $20,000 $40,000 $20,000 $40,000 

 
Final System Operational Testing  30 day 1 $32,000 $35,000 $32,000 $35,000 

 
Local storage facility 1 $25,000 $30,000 $25,000 $30,000 

 
Warranty 1 $200,000 $250,000 $200,000 $250,000 

 
Spare parts 1 $75,000 $95,000 $75,000 $95,000 

 
Freight 1 $65,000 $80,000 $65,000 $80,000 

Subtotal  
   

$5,531,150 $7,650,800 

Contingency 
 

15% 15% $830,000 $1,148,000 

Total 
   

$6,361,150 $8,798,800 

 
Construction/civil 

 
23% 27% $1,438,650 $2,352,900 

 
Equipment/technology 

 
77% 73% $4,922,500 $6,445,900 
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Table 7-2 (4 of 4):  PARCS Rough Order-of-Magnitude (ROM) Costs 

   
UNIT COST ($) 1/ ROM COST ($) 

BASIC PARCS COMPONENTS QUANTITY LOW HIGH LOW HIGH 

Design/Build Fee 3/ 
     

 
Construction/civil 

 
35% 35% $503,528 $823,515 

 
Equipment/technology 

 
10% 10% $492,250 $644,590 

 
  Total 

   
$995,778 $1,468,105 

Total for Basic PARCS Components 
   

$7,356,928 $10,266,905 

SUPPLEMENTAL PARCS COMPONENTS 
     Employee Parking 
     

 
Employee - card holder lane 4 $11,000 $13,000 $44,000 $52,000 

 
In-lane VOIP intercom station 4 $750 $800 $3,000 $3,200 

 
Front-facing barcode imager 4 $1,200 $1,500 $4,800 $6,000 

 
Red/Green or Open/Closed sign 4 $1,500 $1,800 $6,000 $7,200 

 
NFC Reader 4 $1,200 $1,600 $4,800 $6,400 

 
Civil construction allowance 4 $4,000 $6,000 $16,000 $24,000 

 
Installation/integration allowance 4 $3,000 $4,000 $12,000 $16,000 

  Subtotal  
   

$90,600 $114,800 

  Contingency 
 

15% 15% $14,000 $17,000 

  Total 
   

$104,600 $131,800 

    Construction/civil 
 

27% 30% $28,000 $40,000 

    Equipment/technology   73% 70% $76,600  $91,800  

  Design/Build Fee 3/   
  

    

    Construction/civil   35% 35% $9,800  $14,000  

    Equipment/technology   10% 10% $7,660  $9,180  

      Total   
  

$17,460  $23,180  

  Total for employee parking   
  

$122,060  $154,980  

Wayfinding 4/   n.a. n.a. $307,060  $12,849,292  

Security Camera System 5/   n.a. n.a. $700,000  $700,000  

Total for Supplemental PARCS Components       $1,129,120  $13,704,272  

Grand Total       $8,486,048  $23,971,177  

NOTES: 

1/ Refer to Table 7-1 for unit costs and a description of the features included within each cost component. 

2/ Refer to Table 4-1 for a description of LPR options and associated costs. 

3/ Represents fee for system and civil design and program oversight for the duration of the project 

4/ Range dependent upon selection of either level counting or individual space counting options.  Refer to Table 4-4. 

5/ Procurement and installation of a new CCTV security system with approximately 40 cameras to be installed at the elevator cores serving the Long Term 
and Short Term garages; estimate provided by the Authority. 

SOURCE:  Intelligent Parking Concepts, LLC, February 2013; Ricondo & Associates, Inc., March 2013. 
PREPARED BY: Intelligent Parking Concepts, LLC, February 2013; Ricondo & Associates, Inc., March 2013. 
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Table 7-3:  Summary Table of PARCS Rough Order-of-Magnitude (ROM) Costs 

  
ROM COST ($) 

BASIC PARCS  COMPONENTS LOW HIGH 

Terminal Parking Exit Plaza $637,200 $848,000 

Economy Garage Exit Plaza $171,750 $207,000 

Short Term Garage Entry Plaza $229,100 $298,600 

Long Term Garage - Primary Entry Plaza Including Unused Lane $193,450 $251,700 

Long Term Garage - Secondary Entry Plaza $78,900 $102,400 

Interior Employee Nest Lanes $42,900 $54,200 

Interior VIP Area Lanes $42,900 $54,200 

Economy Garage Entry Plaza $193,450 $251,700 

Economy Garage Gnd. Flr. Recirculating Gates $20,000 $24,000 

Economy Garage Interior Bus Mgmt. Lanes $54,000 $64,000 

Handicap / High Profile Lot Control Equipment $26,000 $31,000 

LPR Implementation $563,000 $1,159,000 

Valet $162,000 $210,000 

AVI for Shuttle Buses $90,000 $120,000 

System Costs $657,500 $945,000 

Additional Civil and Project  Components $2,369,000 $3,030,000 

 
Subtotal $5,531,150 $7,650,800 

 
Contingency $830,000 $1,148,000 

 
Design/Build Fee $995,778 $1,468,105 

 
Total for Basic PARCS Components $7,356,928 $10,266,905 

SUPPLEMENTAL PARCS COMPONENTS 
  

Employee Parking $122,060 $154,980 

Wayfinding $307,060 $12,849,292 

Security Camera System 1/ $700,000 $700,000 

 
Total for Supplemental PARCS Components $1,129,120 $13,704,272 

Grand Total $8,486,048 $23,971,177 

NOTE:  Refer to Table 7-2 for details. 

1/ Procurement and installation of a new CCTV security system with approximately 40 cameras to be installed at the elevator cores serving the Long Term 
and Short Term garages; estimate provided by the Authority. 

SOURCE: Intelligent Parking Concepts, LLC, February 2013; Ricondo & Associates, Inc., March 2013. 
PREPARED BY: Intelligent Parking Concepts, LLC, February 2013; Ricondo & Associates, Inc., March 2013. 
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7.2 Potential Interim Improvements 

In addition to assisting with the definition of the next PARCS system, the Authority has asked for a list of 
potential parking products and associated improvements that would (a) increase the functionality and 
passenger experience offered by of the existing parking system during the interim period before the new 
PARCS is in place and (b) successfully transition to a new PARCS.   

The current Federal APD system seems to be performing adequately at the current time.  Coupled with the 
manual processes in use by the parking department, the Authority is able to manage their parking products in 
a reasonable fashion.  However, it may not be prudent to conduct significant modifications or integrations to 
the APD system as the potential for negative unintended consequences is fairly high. 

In addition, the selection of a new PARCS solution may not include a Federal APD (3M) product.  If this in fact 
occurs, the Authority may experience some level of support vulnerability during the transition period.  If the 
Authority would suggest an interim integration project with Federal and either due to pricing, development, 
or implementation challenges this caused a level of friction between the Authority and Federal, it could further 
strain the support channel for the future.  It is also possible that any resulting product implementation that is 
not successful could unduly taint a product or offering that would otherwise have functioned smoothly as a 
component of a future PARCS system. 

Therefore, it is recommended that the Authority not attempt to deploy any new module or new functionality 
that would require integration or development within the existing PARCS.  There may be certain interim “stop 
gap” modifications that could be considered “low risk” and that could be accommodated within the existing 
constraints and capabilities of the existing PARCS framework, such as adjustments to parking rates or the 
expansion of parking occupancy count capabilities.  However, even seemingly minor modifications are not 
without risk in prematurely rolling out a product or capability that does not offer the full potential available 
with an new/upgraded PARCS and, therefore, is not accepted by the public and is perceived as a failure.  
Potential problems could also arise when implementing a solution that is difficult to implement within the 
framework of the existing PARCS which results in creating friction between the Authority and the existing 
equipment vendor who may be unable or unwilling to address potential technical problems. 

7.3 Next Steps and Milestone Schedule 

Over the next few months, the Authority needs to determine their ultimate parking operational needs and 
intentions related to a upgraded PARCS operation, including consideration and selection of the functional and 
operational options that are available.  It is important that the Authority take the time to discuss these items 
thoroughly as decisions made will become the foundational requirements of any future system components 
or parking products to be offered.  With this in mind, the Table 7-4 summarizes the generalized process and 
next steps the Authority should consider with regard to PARCS planning and the key stakeholders involved in 
that particular step. 
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Table 7-4:  Process Description for Implementation of PARCS Improvements 

 

ANTICIPATED AUTHORITY STAKEHOLDER INVOLVEMENT 

GENERAL PARCS PLANNING STEPS 

AUTHORITY 
SENIOR 

MANAGEMENT 
(VP’S) 

PARCS 
PROJECT 

MANAGER 
AND TEAM 

PARKING AND 
GROUND 

TRANSPORTATION 
OPERATIONS AUDITING/FINANCE 

INFORMATION 
TECHNOLOGY 
SYSTEMS (ITS) MARKETING MAINTENANCE PROCUREMENT 

1 Review and confirm findings 
from PARCS Study 

X X X X X X X  

2 Determine PARCS operational 
requirements (1 year, 4 year, 
and 8 year period) 

X X X X X X X  

3 Determine PARCS "wish-list” 
items 

X X X X X X   

4 Prepare and approve Project 
Management Plan (PMP) and 
working budget for 
upgraded/new PARCS 

X X X  X    

5 Establish procurement 
timeline for upgraded/new 
PARCS 

X X X     X 

6 Consider and determine 
PARCS procurement process: 
RFQ – RFP – Design/Build 

X X X  X 
 

  X 

7 Create operational 
specification for new PARCS 

 X X  X    

8 Complete procurement and 
implementation process 
(described in Section 5) 

X X X     X 

SOURCE:  Intelligent Parking Concepts, LLC, and Ricondo & Associates, Inc., March 2013. 
PREPARED BY:  Ricondo & Associates, March 2013. 
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