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Abstract 

The purpose of this Operations and Maintenance (O&M) Plan is to explain operational and maintenance 

activities for the Event Parking Management (EPM) project both during and after the demonstration, funded 

as part of the Smart Columbus initiative. This document provides a comprehensive view of the EPM System 

and its components environment, the roles and responsibilities that make it work, and the processes and 

procedures to maintain optimum functionality. 
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Executive Summary 

This Event Parking Management (EPM) Operations and Maintenance (O&M) Plan provides guidance of 

operations and maintenance of the EPM project. The Smart Columbus EPM project is one of the eight 

projects in the Smart Columbus program and is committed to reducing parking-related congestion and 

vehicle emissions by increasing knowledge of available parking in the downtown area and Short North 

during events.  

This O&M plan describes an introduction to the EPM project and its system components (Chapter 1), 

materials and resources necessary (Chapter 2), operational and maintenance activities (Chapter 3 and 

Chapter 4) for the success of the project.  

The intended audience is the Smart Columbus EPM project team, ParkMobile, City of Columbus, Division of 

Parking Services, the USDOT, transportation and smart city researchers, and those engaged in the 

deployment of Smart Columbus projects. 
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Chapter 1. Introduction 

 SCOPE AND PURPOSE 

This document identifies the scope and purpose of the Event Parking Management (EPM) Operations and 

Maintenance (O&M) Plan. It explains how operational and maintenance activities will be performed both 

during and after the demonstration period, funded as part of the Smart Columbus initiative. The following 

sections discuss the materials and resources, operational activities, maintenance tasks, and routines taking 

place to operate and maintain the EPM System (defined in Section 1.3.3) and other associated systems 

used to service its users. This document also specifies the stakeholders, such as agencies, departments, 

and divisions within agencies, which rely on its successful operation. The purpose of this document is to 

provide a comprehensive view of the EPM project, the elements that make it work, and the processes and 

procedures for maintaining optimum functionality. 

 The primary goals and expectations of the EPM O&M plan are as follows: 

 To keep the EPM System operational and to provide optimal service to travelers 

 To provide access to troubleshooting tips and common traveler issues and how to resolve them 

 To facilitate communications between the support teams, developers, and parking operators 

This O&M plan provides insight into the types of activities that are necessary to keep the EPM System 

operational, and should serve as a guide for addressing and resolving issues that come up regarding the 

EPM suite of applications, including the ParkColumbus mobile and web app, and their integration with the 

Smart Columbus Operating System (Operating System).  

 DOCUMENT ORGANIZATION 

The EPM O&M plan is organized into the following chapters:  

Chapter 1. Introduction provides a high-level overview of the project, the EPM System and its components, 

and the stakeholders involved.  

Chapter 2. Materials and Resources identifies the required personnel and equipment needed for operations 

and maintenance.  

Chapter 3. Operations provides insight into the types of activities that are necessary to keep the EPM 

System running. 

Chapter 4. Maintenance identifies the maintenance activities that are necessary to keep the EPM System 

running. 

 PROJECT DESCRIPTION 

EPM is one of eight projects in the Smart Columbus program. The goal of the EPM Project is to allow 

travelers to identify current projected parking availability near their target destination to help reduce 

additional driving that might otherwise be required to find suitable parking. Travelers will have access to 

parking reservations and payment options (for garage and surface lot parking). The benefits of the EPM 

project include increased knowledge of available parking in the downtown and Short North areas during 

events, reduced parking-related congestion, reduced traveler frustration, and reduced emissions. 
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The project scope encompasses public-class parking facilities within the downtown region (geographic 

scope detailed in Section 1.3.2), as well as loading zones, public surface lots, and the expected availability 

of parking meters. The city-owned, restricted-parking garages and surface lots used for employees and 

short-term visitors are not be included in the EPM System boundary. 

The amenities in Table 1 are planned for deployment in this project.  

Table 1. EPM Project Scope 

Scope Element Description 

40,000+ spaces in parking garages The project captures parking availability and other parking-related 
data from parking garages and transmit the data to the EPM 
System and then to the Operating System.  

4,300 parking meters The project collects parking-related data from single-space parking 
meters and transmit the data back to the Operating System to 
predict availability. The predicted availability is then sent to the EPM 
System for display to the traveler. 

30,000+ spaces in surface lots 
(estimated) 

The project captures parking-related data from private surface lots 
and transmit that data to the EPM System and then to the 
Operating System.  

130 loading zones The project collects location and restriction information for loading 
zones designated by the City of Columbus. 

EPM System  The EPM project consists of several software components working 
together to deliver the EPM functionality, including a front-end 
traveler user interface (UI), an administrator/operator UI, and back-
end central system that will connect, capture, relate, store, and 
respond to real-time parking data collected from various sources 
and equipment. EPM interfaces with the Operating System to 
house archived data, allow stakeholders operational and reporting 
access and exchange parking predictive availability. These 
combined software modules make up the EPM System and provide 
current, projected, and complete views of parking status and 
availability to help travelers plan and pay for parking and realize the 
City’s smart parking vision and goals. 

Source: City of Columbus 

1.3.1. Project Objectives 

Smart Columbus has partnered with public and private agencies with a shared focus on enhancing user 

experience, quality of life, and satisfaction. The project has established intermediate goals and objectives 

that, when reached, will signal progress toward reaching successful outcomes. 

The objectives identified by the City of Columbus to measure EPM impact include: 

 Increase knowledge of available parking in the downtown area and Short North during events 

 Reduce parking-related congestion 

 Reduce vehicle emissions 
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1.3.2. System Geographic Scope 

The EPM project focuses on the Downtown and Short North areas for parking garage, surface lot, parking 

meter, and loading zone information. The parking meter and loading zone information will be expanded 

citywide. The Downtown boundaries are consistent with those of the central business district, which is 

bounded by SR-315 on the west, I-70 on the south, I-71 on the east, and I-670 on the north. In addition, the 

Short North area includes the High Street corridor from I-670 on the south, Dennison Avenue on the west, 

Third Street on the east, and Fifth Avenue on the north. 

Figure 1 presents the geographic boundaries for the EPM project. 

 

 

Figure 1: Geographic Boundaries of the EPM Project 

Source: City of Columbus 

1.3.3. Event Parking Management System Components  

Figure 2 depicts the high-level relationships and dependencies of the EPM System with existing external 

systems and the Operating System, entities and agencies. The EPM System allows travelers to view 

parking information in Downtown and the Short North. It also allows travelers to reserve parking in facilities 
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with reservation services. The EPM System interacts with the City of Columbus’ Parking Meter System and 

the Parking Facilities, Parking Operators, and their Parking Management Systems to gather and share 

information and reservation options with the Traveler UI. Project activity information is sent from the EPM 

Central System to the Operating System for public access. In addition, third-party users can connect to the 

Operating System to view this information and other performance metrics on system utilization. 

 

 

Figure 2: Event Parking Management System Diagram 

Source: City of Columbus 

The key components of the EPM System are shown within the System of Interest box and are discussed in 

detail as follows: 

 EPM Central System – The EPM Central System is the main back-end system for the EPM System. 

It was developed and is operated and maintained by the system vendor, ParkMobile. It collects data 

from two key sources for the basis of its back-office operations: 

o Parking Facility Management Systems, which are owned and maintained by parking operators in 

Columbus. This interface provides data around facility operating information, upcoming events, 

and parking inventory. 

o City of Columbus Parking Meter System is operated and maintained by a private vendor, the IPS 

Group. This system shares loading zone and parking meter location, rates, hours of operation, 

restrictions, and any out of service messages with the EPM Central System as well as the 

Operating System.  

 User Interfaces – The external user interfaces (UI) have also been developed, and are operated and 

maintained by the system vendor, ParkMobile. There are two user interfaces for travelers, and a third 

for parking operators and administrators within the client organization (in this case, the City of 

Columbus). The traveler user interfaces include – the ParkColumbus Mobile App and a web portal. 

The administrator/parking operator interface is called ParkMobile 360 (PM360), which has also been 

developed (and is operated and maintained) by ParkMobile. Details on each interface include:  
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o ParkColumbus Mobile App – The ParkColumbus mobile app (Figure 3) allows a traveler to 

research parking space availability from parking facilities, parking meters, and loading zones on a 

smartphone. For those parking facilities with reservation capabilities, this app allows the traveler to 

reserve a parking space.  

 

Figure 3: ParkColumbus Mobile App: Reserve Parking Screen 

Source: City of Columbus 

o ParkColumbus Web Portal – The web portal (Figure 4) allows the traveler to do the same 

research on parking and reservations as the ParkColumbus mobile app on a desktop. The 

ParkColumbus web portal can be accessed at https://parkcolumbus.parkmobile.io.  

https://parkcolumbus.parkmobile.io/
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Figure 4. ParkColumbus Web Portal: Find Parking Screen 

Source: City of Columbus 

o PM360 – PM360 allows the City of Columbus and other private parking operators with ParkMobile 

contracts secure access to update information about their parking business including their parking 

garages, hours of service, and parking rates in real-time. PM360 also allows these users to 

generate reports on their parking activities.  

 Operating System - The Operating System provides two key pieces of functionality for EPM: 

o First, the Operating System receives, stores, and uses data related to parking. It receives 

operational data from the City of Columbus, ParkMobile, the City’s parking meter vendor (IPS 

Group) and the City’s vendor (Fybr)  that provided a deployment of in-pavement sensors that 

report real-time on-street parking occupancy data. . This data is described in more detail later in 

this plan, but in general this combined data describes parking meter location, loading zone 

location, parking restrictions, parking availability, and event zone parking and reservations. The 

Operating System also receives anonymized usage data from ParkMobile for purposes of 

performance measurement and 3rd party consumption.  

o Second, the Operating System houses the predictive availability model. This model uses data (as 

described in the previous bullet) to create statistic probabilities around parking availability at 

parking meters and loading zones. This will allow travelers to identify currently projected parking 

availability near their target destination and aid in effectively reducing the additional driving 

required in finding suitable parking. Through this functionality, the parking meter zone pins will be 

displayed in green, orange, and red based on the highest probability to least probability of finding 

a parking space during the search time. It provides these probabilities back to ParkMobile for 

presentation in the mobile app user interface via an Application Programming Interface (API). 

More information on the ParkColumbus predictive availability model can be found in Section 

3.2.2.2. 

1.3.4. Event Parking Management System Stakeholders 

Stakeholders include the City of Columbus and city departments, as well as travelers, parking operators, 

and third-party users that are involved in and rely on the operation and maintenance of the EPM.  
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1.3.4.1. CITY OF COLUMBUS 

The following city departments will be responsible for the EPM project. 

 The City of Columbus: The City, through the Smart Columbus Program, is the owner of the EPM 

project, and procured ParkMobile as the solution provider for this project. The City of Columbus is 

also an owner and operator of some parking assets within Columbus. The City will provide parking 

information regarding meter locations, rates, loading zone locations, parking time restrictions, etc. into 

the EPM System. The following departments within the City of Columbus will participate in the EPM 

project: 

o Department of Public Service (DPS): DPS will be responsible for owning, operating and 

maintaining the EPM project. The DPS also has read-write-execute access to PM360 to 

load and update City owned parking information shown on the ParkColumbus mobile app 

and web portal. The DPS oversees the Division of Parking Services which manages all on-

street parking activities and curb lane management programs in the City of Columbus, 

including operating and maintaining the City-owned parking meters. IPS, the City’s parking 

meter vendor, provides an API to the Operating System to collect parking transaction data 

while providing a data management system (DMS) to Parking Services staff to manage and 

audit the meters.  

o Smart Columbus Project Management Office (PMO): The Smart Columbus PMO 

developed and maintained the Operating System as part of the USDOT Smart City 

Challenge Grant through a contract with Accenture. The Operating System is the data 

platform at the heart of the Smart Columbus data environment that integrates data and data 

services from multiple sources, including the planned Smart Columbus projects, traditional 

transportation data, and data from other community partners. As described in the previous 

section on system components (Section 1.3.3), the Operating System not only collects 

data relevant to the EPM System, but it also houses the model to predict parking availability 

and provides these outputs back to the EPM System for presentation in the mobile app. 

1.3.4.2. OPERATING SYSTEM 

The Operating System has access to an API from ParkMobile for the usage data collected from the 

ParkColumbus mobile app and web portal.  

1.3.4.3. TRAVELERS 

Travelers are the end users of the EPM System and will utilize the mobile app or web portal to view, plan, 

reserve, pay, and navigate to desired parking in Downtown and the Short North. These travelers may also 

respond to surveys for performance measurement that would be distributed via email or through the mobile 

app or web portal. They may also be prompted to provide application ratings when using the mobile app. 

1.3.4.4. PARKING OPERATORS  

Both private and public parking operators provide policies, information, and rates to ParkMobile. ParkMobile 

has signed memorandums of understanding with private operators, which commits each operator to 

participate in the EPM project and to share data with the EPM System. Parking operators, as well as the 

City of Columbus (as an ‘operator’ of City-owned parking assets such as meters), can use PM360 to 

connect to the EPM System to load or update parking information (specifically rates and policies) for zone 

parking in the ParkColumbus mobile app. 
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1.3.4.5. PARKMOBILE  

ParkMobile is the developer of the ParkColumbus mobile app and web portal. It is responsible for all mobile 

app and web portal changes and updates. ParkMobile has read-write-execute access to the ParkColumbus 

mobile app and web portal, its components, and all the connected interfaces. It also has access to an API 

from the Operating System for the predictive availability model data. Many elements of the operations and 

maintenance for the EPM System functions in ParkColumbus are addressed in the City’s contracts with 

ParkMobile for the EPM project and the mobile payment project (which originally developed the 

ParkColumbus application) and the ParkMobile Service Level Agreement (SLA) referred to within these 

contracts. These contracts are referenced in Table 2 below, and items that are contained in this SLA are 

noted throughout this plan. 

1.3.4.6. THIRD-PARTY USERS 

Third-party users are members of the public, including community organizations, researchers and 

entrepreneurs, who will have limited access to data that is generated by the EPM project through the 

Operating System. 

 REFERENCES  

Table 2 includes a list of documents that can be referenced for the EPM project as well as for the creation of 

this O&M Plan. The System Architecture and Standards Plan (SASP), contains the physical, enterprise and 

communications views for EPM, including a table of all information flows.  

Table 2. Reference Documents 

Title Description Revision Publication Date 

Contract with ParkMobile and 
City of Columbus for EPM 

Professional Services Contract 
agreement signed between the 
City of Columbus and 
ParkMobile. 

N/A September 2019 

Contract with Conduent State & 
Local Solutions, Inc. 
(ParkMobile as subcontractor) 
and the City of Columbus 
(Mobile Payment and License 
Plate Readers) 

Professional Services Contract 
agreement signed between the 
City of Columbus and 
Conduent. 

N/A June 2018 

MOUs between ParkMobile and 
Parking Operators 

Memorandum of Understanding 
between ParkMobile and the 
Parking Operators.  

N/A Dates vary 
(dependent on 
operator) 

ParkMobile Service Level 
Agreement (SLA) 

Agreement between ParkMobile 
and the Conduent State & Local 
Solutions, Inc. (the prime 
contractor under contract with 
City of Columbus) which 
outlines acceptable levels of 
service. 

N/A  

ParkMobile Data Protection 
Policy 

Outlines systems of control and 
requirements for to protect 
ParkMobile client data.  

 September 2019 



Chapter 1. Introduction 

  EPM Operations and Maintenance Plan – Final Report | Smart Columbus Program | 11 

Title Description Revision Publication Date 

ParkMobile Information Security 
Policy 

Includes an overview of 
information security policies, 
procedures, standards and 
guidelines.  

 September 2019 

ParkMobile Network and 
Infrastructure Security Policy 

Documents a formalized 
process regarding the 
management of network and 
infrastructure.  

 September 2019 

ParkMobile Secure Software 
Development Policy 

Documents the process by 
which ParkMobile promotes a 
secure software development 
environment.   

 September 2019 

ParkMobile Backup and 
Recovery Plan 

Documents the specific backup 
and recovery plan for data in 
ParkColumbus in terms of 
frequency, location, length of 
archive and transfer 
mechanism.  

 

 November 2020 

ParkMobile Information Security 
Plan (Confidential) 

Provides an overview of 
Information Security policies, 
procedures, standards, and 
guidelines that are used to 
protect user accounts, corporate 
data, and intellectual property 
owned by ParkMobile as well as 

outline ParkMobile's stance in 
accordance with legal and 
regulatory standards. The rules 
stated in this policy are enforced 
to protect both the user and 
ParkMobile. 

 November 2020 

ParkMobile Quality 
Assurance/Quality Control Test 
Procedures and Best Practices  

Outlines high level processes 
for functional and non-functional 
testing. 

 November 2020 

Event Parking Management 
(EPM) Concept of Operations 
(ConOps):  

https://d2rfd3nxvhnf29.cloudfron
t.net/2021-05/SCC-B-EPM-
ConOps-
UPDATE%204.30.21.pdf 

Highlights the user needs and 
expectations of the proposed 
EPM System.  

Updated 
Report 

April 30, 2021 

Event Parking Management 
(EPM) System Requirements 
(SyRS):  

https://d2rfd3nxvhnf29.cloudfron
t.net/2021-05/SCC-B-EPM-
SyRS-Update%205.4.21.pdf 

Outlines and describes a set of 
system requirements that satisfy 
the user needs identified in the 
ConOps. 

Updated 
Report 

May 4, 2021 
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Title Description Revision Publication Date 

Event Parking Management 
User Acceptance Testing Test 
Plan:  

https://d2rfd3nxvhnf29.cloudfron
t.net/2021-03/SCC-B-EPM-
UAT-UPDATE.pdf 

Highlights the various test types 
and methods used to verify the 
functionality of the EPM 
System.  

Updated 
Report 

March 4, 2021 

Data Privacy Plan: 
https://www.smartcolumbusos.c
om/images/2020/PDF/Data-
Privacy-Plan.pdf  

Provides a high-level guidance, 
principles and policies to ensure 
the privacy of Smart Columbus 
data subjects and project 
participants.  

Final Report September 24, 2020 

Data Management Plan:  

https://www.smartcolumbusos.c
om/images/2020/PDF/SCC-E-
DataManagementPlan-Update-
v1.pdf   

Provides operational information 
for the use of data within the 
Operating System.  

Updated 
Report 

August 6, 2020 

System Architecture and 
Standards Plan: 
https://d2rfd3nxvhnf29.cloudfron
t.net/2021-01/SCC-B-SASP-
UPDATED_V2.pdf  

Documents the architecture for 
each of the projects associated 
with the Smart Columbus 
demonstration program.  

Updated 
Report 

January 28, 2021 

Smart Columbus Operating 
System Operations & 
Maintenance Plan:  

https://d2rfd3nxvhnf29.cloudfron
t.net/2020-06/SCC-B-SCOS-
O%26M-Final-v1.pdf 

Provides operational information 
for the Smart Columbus 
Operating System.  

Final Report January 10, 2020 

Safety Management Plan:  

https://d2rfd3nxvhnf29.cloudfron
t.net/2020-03/SCC-F-
Safety%20Management%20Pla
n_12-05-2019_FINAL.PDF  

Identifies major safety risks 
associated with the Smart 
Columbus demonstration 
program and a plan for the 
safety of participants and 
stakeholders.  

Final Report December 5, 2019 

Performance Management Plan 
(PfMP):  

https://d2rfd3nxvhnf29.cloudfron
t.net/2021-04/SCC-C-PfMP-
Update-v3%203.30.21.pdf 

Describes the outcomes of the 
Smart Columbus program and 
how the objectives of each 
project relate to them.  

Updated 
Report 

March 30, 2021 

Human Use Approval 
Summary:  

https://d2rfd3nxvhnf29.cloudfron
t.net/2021-03/SCC-F-
Human%20Use%20Approval%
20Summary-Update-
v3%20with%20attachments%2
03.25.21.pdf 

Describes the Smart Columbus 
institutional review board (IRB) 
process as it is applied at the 
program and project levels 
during demonstration and 
performance measurement.  

Updated 
Report 

March 24, 2021 

Source: City of Columbus 

https://www.smartcolumbusos.com/images/2020/PDF/Data-Privacy-Plan.pdf
https://www.smartcolumbusos.com/images/2020/PDF/Data-Privacy-Plan.pdf
https://www.smartcolumbusos.com/images/2020/PDF/Data-Privacy-Plan.pdf
https://www.smartcolumbusos.com/images/2020/PDF/SCC-E-DataManagementPlan-Update-v1.pdf
https://www.smartcolumbusos.com/images/2020/PDF/SCC-E-DataManagementPlan-Update-v1.pdf
https://www.smartcolumbusos.com/images/2020/PDF/SCC-E-DataManagementPlan-Update-v1.pdf
https://www.smartcolumbusos.com/images/2020/PDF/SCC-E-DataManagementPlan-Update-v1.pdf
https://d2rfd3nxvhnf29.cloudfront.net/2021-01/SCC-B-SASP-UPDATED_V2.pdf
https://d2rfd3nxvhnf29.cloudfront.net/2021-01/SCC-B-SASP-UPDATED_V2.pdf
https://d2rfd3nxvhnf29.cloudfront.net/2021-01/SCC-B-SASP-UPDATED_V2.pdf
https://d2rfd3nxvhnf29.cloudfront.net/2020-03/SCC-F-Safety%20Management%20Plan_12-05-2019_FINAL.PDF
https://d2rfd3nxvhnf29.cloudfront.net/2020-03/SCC-F-Safety%20Management%20Plan_12-05-2019_FINAL.PDF
https://d2rfd3nxvhnf29.cloudfront.net/2020-03/SCC-F-Safety%20Management%20Plan_12-05-2019_FINAL.PDF
https://d2rfd3nxvhnf29.cloudfront.net/2020-03/SCC-F-Safety%20Management%20Plan_12-05-2019_FINAL.PDF
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Chapter 2. Materials and Resources 

This section identifies the personnel responsible for operating and maintaining the EPM System and 

equipment/materials used for the EPM System O&M. Table 3 provides a list of various EPM amenities and 

the organization that is responsible for operation and maintenance during and after the pilot period. 

Table 3. Event Parking Management System Stakeholder Responsibility Timeline 

EPM System Component Organization Responsibility period 

 ParkColumbus 

 Mobile app (iOS and Android) 

 Web portal 

 ParkMobile 360 (PM360) 
operation 

ParkMobile During and after pilot period 

PM360 portal management City of Columbus Division of 
Parking Services, Parking 
Operators 

During and after pilot period 

 Smart Columbus Operating 
System (Operating System) 

 Predictive availability model 

 ParkColumbus usage data 

City of Columbus (via contract 
with Accenture) 

During and after pilot period 

Source: City of Columbus, ParkMobile 

 PERSONNEL 

Table 4 lists personnel, their positions, key functions, and the percentage of time dedicated to EPM O&M, 
if not full time, as defined during the demonstration period. Table 5 lists the same information but is 
focused on personnel who will be involved post-demonstration. These tables will be reviewed for any 
needed revisions based on a known change in a named individual at the end of the demonstration.  

Table 4. Event Parking Management Personnel Involved During Demonstration 

Name  Role Key Functions Availability (%) 

ParkMobile 

Casey Ellis ParkMobile Project 
Manager for EPM 

Responsible for overall management 
of ParkMobile initiatives for the Smart 
Columbus EPM project 

80% 

Toby Johnson ParkColumbus 
Mobile Application 
Development Lead 

Responsible for the development of 
ParkColumbus mobile app 
functionality 

70% 
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Name  Role Key Functions Availability (%) 

Joy Guerin ParkColumbus Web 
Application 
Development Lead 

Responsible for the development of 
ParkColumbus web functionality 

70% 

Phil Wiggins Predictive Availability 
Application Lead 

Responsible for Parking Availability 
feature for ParkColumbus 

50% 

Andy Harman Vice President of 
Sales  

Interface to the parking operators 100% 

Garrett Snook ParkMobile 
Implementations 
Manager 

Responsible for the implementation 
and set up of ParkMobile solutions in 
Columbus 

50% 

Abby Kremer ParkMobile Account 
Manager  

Responsible for general account 
management, rate/policies setup, and 
troubleshooting 

100% 

City of Columbus Division of Parking Services 

Amanda Ford ParkColumbus 
Product Owner  

Responsible for oversight of the 
information of all City owned parking 
amenities in ParkColumbus 

15% 

Battelle 

Anthoni Goble Operating System 
Data Analyst 

Responsible for creating the data 
structure/schema to import 
ParkColumbus data into the Operating 
System 

10% 

Accenture 

Jarred Olson Operating System 
Technical Lead 

Responsible for the creation, operation 
and maintenance of the predictive 
availability model from the Operating 
System 

10% 

Source: City of Columbus  

Table 5. Event Parking Management Personnel Post-Demonstration 

Name Role Key Functions Availability (%) 

ParkMobile 

Abby Kremer ParkMobile Account 
Manager  

Responsible for general account 
management and troubleshooting 

100% 

Andy Harman Vice President of 
Sales  

Interface to the parking operators 100% 

Toby Johnson ParkColumbus 
Mobile App 
Development Lead 

Responsible for the development of 
ParkColumbus mobile app 
functionality 

70% 

Joy Guerin ParkColumbus Web 
App Development 
Lead 

Responsible for the development of 
ParkColumbus web functionality 

70% 
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Name Role Key Functions Availability (%) 

Phil Wiggins Predictive 
Availability 
Application Lead 

Responsible for Parking Availability 
feature for ParkColumbus 

50% 

City of Columbus Division of Parking Services  

Amanda Ford ParkColumbus 
Product Owner  

Responsible for City oversight of 
ParkColumbus  

20% 

Battelle 

Anthoni Goble Operating System 
Data Analyst 

Responsible for creating the data 
structure/schema to import 
ParkColumbus data into the 
Operating System 

10% 

Accenture 

Jarred Olson Operating System 
Technical Lead 

Responsible for the creation, 
operation and maintenance of the 
predictive availability model from the 
Operating System 

10% 

Source: City of Columbus  

 EQUIPMENT, SOFTWARE AND MATERIALS  

This section discusses the operating equipment, software, and other computing facilities used for operating 

the EPM System.  

2.2.1. Equipment 

The ParkColumbus mobile app can be downloaded on any Apple or Android smartphone meeting the 

following hardware and software requirements.  

 iOS hardware requirements: 

1. Smartphone Operating System – Compatible with iPhone and iPad iOS version 12.0 and 

greater 

2. Storage size – Minimum 50.1 MB 

 Android hardware requirements: 

1. Smartphone Operating System – Compatible with Android devices running Android version 

6.0 and greater 

2. Storage size – Minimum 60 MB 

ParkColumbus can also be accessed through the following web browsers; please note current versions as 

of November 2020 are listed below in parentheses. ParkColumbus has not been tested on older versions of 

these web browsers, and the user interfaces are not optimized for those instances.  

 Google Chrome (version 87.0) 

 Safari (version 14.0.) 
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2.2.2. Software  

Table 6 and Table 7 provide recurring costs and the party responsible for the each cost related to the 

project’s operation and maintenance during and after the demonstration. 

Table 6. Monthly/Yearly Recurring and Support Costs During Demonstration 

Description Cost Responsible Party Comments 

ParkColumbus application fee 
for custom development   

$300,000 City of Columbus  One-time fee. 

Predictive availability model 
custom development 

$250,000 City of Columbus  Operational costs are covered 

by the grant and AWS credits 

(approximately $500/month). 

Development costs are 

inclusive of the City’s contract 

with Accenture to build, 

operate and maintain the 

Operating System. 

Development of the model 

required approximately 6 

months of data science work 

(approximate rate $200/hour) 

and 2 months of development 

time (approximate rate is 

$150/hour).  

Support options  

Continued maintenance  

Support inquiries  

Data reporting analytics 

Admin training curriculum 

$0 ParkMobile No cost during demonstration.  

Source: City of Columbus, ParkMobile  

Table 7. Monthly/Yearly Recurring and Support Costs After Demonstration 

Description Cost  Responsible Party Comments  

ParkColumbus Application Fee  $0 ParkMobile There will be no on-going 
costs to the City.  

Predictive availability model – 
Option 1 – Maintain API  

$5/mo. City of Columbus This option would allow the 
existing API and model to be 
operational but new 
transaction data would not be 
incorporated into re-training a 
model on a nightly basis. 
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Description Cost  Responsible Party Comments  

Predictive availability model – 
Option 2 – Continue re-training 
on current data2 

$400/mo. City of Columbus This would include everything 
as it is currently (API, and 
nightly re-training with new 
data). 

Support options  

Continued maintenance  

Support inquiries  

Data reporting analytics 

Admin training curriculum 

$0 ParkMobile All operations and 
maintenance costs will be 
covered by ParkMobile 
through the traveler paid 
transaction fees.  

Source: City of Columbus, ParkMobile 

The City of Columbus will make a determination around which option will be used post-demonstration as 

part of the closeout activities, with the cost of each option factoring into the decision that is made. 

2.2.3. Materials  

For the purpose of this project, the ParkColumbus mobile app and the web portal were developed by 

ParkMobile to be used by travelers to search and pay for parking and reservations. The software and other 

support cost information for during and after the demonstration are described in Table 6 and Table 7, 

respectively. 

 TRAINING 

As part of the EPM project, there is no training provided to travelers who will be using the ParkColumbus 

mobile app and/or web portal. A help section is available on the mobile app and web portal for travelers to 

navigate through various scenarios including registration, transaction help, fees and refunds, and other 

questions. Therefore, this section only provides an overview of the assessment and training needed for 

personnel in operating and maintaining the EPM System.  

2.3.1. ParkMobile PM360 Administrator Training 

PM360 training is provided to all parking operators and authorized personnel at the City of Columbus 
DPS. A PM360 user guide is provided to all authorized users of PM360. The PM360 user guide is not 
attached to this O&M plan per the discretion of ParkMobile. In addition, ParkMobile has provided the City 
of Columbus administrative users a virtual overview of this interface for demonstration and training 
purposes.  

ParkMobile was responsible for developing and delivering training to the City on PM360, and has been 
done virtually in 2020, although in-person training may be delivered in the future.  The PM360 
administrator training for operators is optional, and available to those who are interestesd in receiving it 
although not mandatory. 

                                                      
2 The addition of a new dataset would require the time of a data scientist. A data scientist would evaluate the data, 

experiment with modifying the predictive availability model, test and/or modify it. The estimated rate for a data 
scientist is $200/hr. (may vary depending on the individual or the hiring firm).  
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2.3.2. ParkMobile Operations and Maintenance Training 

A ParkMobile Account Manager works closely with the City to provide ongoing training and support as it 

relates to the ParkColumbus app and web portal. The Account Manager and the Vice President of Sales are 

the City’s primary points of contact for all issues related to the ParkColumbus mobile app and web-portal. 

The City also has access to the ParkMobile Resource Center (https://parkmobile.io/resources/) containing a 

variety of webinars, eBooks, articles, brochures, and other helpful assets.  

2.3.3. Traveler Training 

For travelers using either the ParkColumbus app or website, there is no formal training because these tools 

are designed to be intuitive and easy to understand. For example, on the web, there are two buttons when 

the site is pulled up: ParkNow (enter a Zone # if you know where you are) and Find Parking (Reservations 

or Search Zones) to keep it simple for the traveler. For travelers who do have questions, both the app and 

website include a robust and searchable ParkMobile Help Center. Finally, there are many help videos on the 

ParkMobile YouTube page. 3

                                                      
3 https://www.youtube.com/channel/UCJIQyn508cxjHEHbuXRMfBQ  

https://parkmobile.io/resources/
https://www.youtube.com/channel/UCJIQyn508cxjHEHbuXRMfBQ
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Chapter 3. Operations  

This section provides an overview of the policies and high-level procedures governing the operation of the 

EPM System. It is intended to govern all operations as described in the ConOps and the activities necessary 

to achieve the project objectives. It also serves as a guide for addressing and resolving issues that may 

arise regarding the mobile and web applications and integration with the City of Columbus, parking 

operators, and Operating System. 

 EPM SYSTEM OBJECTIVES 

As documented in the ConOps, the overall objective of the EPM project is to support and simplify access to 

parking availability information and reservation services in Downtown and the Short North. The EPM System 

allows users to identify currently projected parking availability near their target destination and aid in 

effectively reducing the additional driving required in finding suitable parking. Users of this system have 

access to parking reservations and payment capabilities (for garage and surface lot parking). As outlined in 

Chapter 1 and in the Smart Columbus Performance Measurement Plan, the hypothesis behind this project 

is that providing EPM will reduce congestion, traveler frustration, and emissions in Downtown and Short 

North. 

  EPM SYSTEM OPERATIONAL ACTIVITIES  

This section provides a description of common operational activities and troubleshooting activities related to 

the EPM System components. 

3.2.1. EPM Central System and Traveler User Interfaces 

For the EPM project, the City of Columbus has contracted with ParkMobile for a commercial off-the-shelf 

(COTS) software product, with customizations as scoped within the EPM System Requirements. These 

requirements are appended to the City’s contract with ParkMobile for EPM. Since a majority of the system is 

owned and operated by ParkMobile, many operations and maintenance functions are managed in-house at 

ParkMobile, although response requirements are outlined in the SLA between ParkMobile and the City of 

Columbus as their client. This SLA is referenced in Chapter 1, and outlines many elements of operations 

and maintenance including: 

 Application hosting 

 System monitoring 

 System operations: 

o Service rates maintenance 

o Transaction accuracy, completeness and timeliness 

o Service fees accuracy 

o Security (logical, network, and physical) 

o Change management 

o Vendor management 
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 Incident response and management 

 Help desk and customer support 

 Data backup and recovery 

 Information and communications 

 Risk management 

Key elements of this SLA which should be highlighted with respect to the operations and maintenance of the 

EPM System include: 

 The SLA specifies a standard response time of one day (24 hours) for all support functions, access 

and organizational related issues.  

 All issues are entered into an issue ticketing system for tracking assignment and disposition. 

o ParkMobile is ISO 9001-2015 certified, which defines quality management systems and 

processes to meet customer and client requirements and expectations. 

o ParkMobile’s management control assigns a severity level to reported issues: 

 1: impact availability for the traveler 

 2 and 3: bugs and desired fixes to improve the user experience 

 ParkMobile utilizes a third party, QTS, to provide data center facilities to maintain their system 

processing production environment. QTS support is also governed by an SLA between ParkMobile 

and QTS. 

o Incidents are defined as any event, act or omission that compromises or has the potential to 

compromise the privacy, security or integrity of data containing personally identifiable information 

(PII) received, stored, transmitted or otherwise utilized by ParkMobile on behalf of the traveler. 

o When an incident is identified, QTS notifies ParkMobile within 60 minutes, with a proposed 

solution. 

o No PII-related data is exchanged between ParkMobile and the City of Columbus in operation of 

the EPM System, as governed by the Smart Columbus Data Privacy Plan. 

The remainder of this section focuses on the operations of the administrator interface (available to the City 

of Columbus and the parking operators). It also provides details regarding troubleshooting for the system’s 

mobile and web traveler interfaces.  

3.2.1.1. PM360 

As discussed in Chapter 1, parking operators (including the City of Columbus) can manage their own 

parking facilities’ rates and policies through PM360 for both ParkColumbus and ParkMobile. Any updates 

made in PM360 will only be reflected in the ParkColumbus and/or the ParkMobile mobile apps and web 

portals. Those rates will not sync with parking meters or pay stations. Parking rates for parking meters or 

pay stations are setup in separate systems provided by the hardware manufacturers used by the parking 

operators.  

Figure 5 shows the monthly calendar view where a parking operator can create new rates and policies in 

PM360.  

Figure 6 shows the weekly view of parking rates and policies where a parking operator can edit or add a 

new rate and then publish that rate in the system. Once a rate is published, it will be live in ParkColumbus.   
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Figure 5. Calendar View for PM360 

Source: City of Columbus 

 

Figure 6. Weekly View for PM360 

Source: City of Columbus 
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For both city and private zone parking4, while all parking operators can use PM360 to manage rates and 

policies, they can also work directly with the ParkMobile Account Manager5, to setup or modify rates and 

policies. For reservations6, there is currently no system in place for operators to modify rates and/or policies. 

If a parking operator requires modification to reservation parameters, the ParkMobile Account Manager will 

work with them to setup or modify events, rates, and policies so they are visible in the ParkColumbus mobile 

app and web portal (available at: http://parkcolumbus.parkmobile.io).  

The ParkMobile Account Manager conducts monthly check-ins or monthly meetings with the ParkColumbus 

team to ensure the app and website have the most up-to-date information on upcoming events and parking 

inventory. Once events are setup in ParkColumbus, they will be available to purchase on the mobile app or 

web portal. The Account Manager will have frequent meetings with key stakeholders – those running the 

day-to-day parking operations for the City -- to make any updates or adjustments to the event schedule. Any 

requests to setup new events should be sent to the ParkMobile Account Manager.  

If PM360 is not used, operators need to email any rate or policy changes to support@parkmobile.io. 

Turnaround on any request is 24 hours per the SLA. For urgent needs, the City and operators can contact 

the ParkMobile Account Manager Parking operators can also send an email to the entire Account 

Management team at am@parkmobile.io to ensure a prompt response.  

3.2.1.2. SYSTEM PERFORMANCE MONITORING 

As described in the previous section, the ParkMobile Account Manager conducts monthly check-ins or 

monthly meetings with the ParkColumbus stakeholders, primarily the City of Columbus and parking 

operators. These recurring meetings, in addition to verifying events and inventory, are also the means by 

which the stakeholders report system feedback and performance, and adjust event schedules, rates, etc. as 

needed/requested.  

In addition, travelers may report issues and feedback through the channels detailed in Section 3.3.1 

“Technical Support” which include telephone, live chat and web form. 

3.2.1.3. TROUBLESHOOTING 

ParkMobile, as part of their SLA, provides a Help Desk/Customer Support function for the traveler 

interfaces. It should be noted that this is not specific to ParkColumbus, but any ParkMobile traveler interface 

regardless of the location. The ‘Help’ section is located under settings of the mobile app and the web portal. 

More information can also be found through the Help link: 

 https://support.parkmobile.io/hc/en-us 

 ParkMobile support at https://parkmobile.io/contact-page/.  

The troubleshooting categories on the customer support page include: 

 Announcements on updates and new functionality 

 Locations (for travelers to filter support-related content by U.S. and Canada locations, monthly 

permit/pass locations, gated parking facility locations and electric vehicle charging locations) 

 Account and transaction management 

                                                      
4 Zone parking is when a ParkColumbus user enters a zone number and pays for a parking session.  
5 City of Columbus administrators and parking operators have ParkMobile account manager contact email and 

telephone number and are notified if it changes. 
6 Reservation is when a traveler books a pre-paid parking in a garage or lot for a specific day, time or event. 

http://parkcolumbus.parkmobile.io/
mailto:the
mailto:support@parkmobile.io
mailto:am@parkmobile.io
https://support.parkmobile.io/hc/en-us
https://parkmobile.io/contact-page/
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 Technical help for the application and web portal, parking and accounts, and automated phone 

system. 

In addition to these menu options, travelers may submit a request directly to ParkMobile via an electronic 

ticket or through a telephone option. When submitting an electronic ticket, the /traveler is prompted to select 

an option that best describes the nature of their request from a drop-down menu: 

 ParkMobile Meter Payments/App Support 

 ParkMobile Reservations 

 ParkNow 

The means of accessing ParkColumbus technical support are listed individually in Section 3.3.1. The 

various customer support options on the ParkColumbus mobile app and web portal provides 

recommendations to solve issues that may be encountered while using the application to search, reserve, 

and pay for parking. Table 8 provides a list of commonly encountered issues from the travelers’ perspective. 

This table is expected to be updated periodically as new issues are identified and appropriate 

recommendations for how to resolve them are learned. 

Table 8. ParkColumbus Troubleshooting 

Issue  Description 

Transaction error while 
reserving parking 

If there is an error, close the app and try again. 

ParkColumbus mobile 
app crash multiple 
times 

If the app continues to crash, delete it from your phone and download it again from 
the app store.  

Web portal could not 
load 

If the website isn’t loading, try again. 

Refund process error Contact ParkMobile customer support. 

Refund amount not 
received 

Contact ParkMobile customer support. 

Parking availability not 
being shown 

Close the app and reopen. If the problem persists, contact customer support. 

Forgot password You can reset your password on the login page. If you have issues resetting the 
password, call customer support.  

Credit card expiration If your credit card expires, you may get temporarily locked out of the ParkMobile 
app. To prevent this from happening, make sure you have an up-to-date card on 
file. You will get reminders when your card is about to expire. If your card does 
expire and you are locked out, contact customer support. 

Paid for parking with 
the incorrect license 
plate 

There is currently no way to stop an active parking session. If you started a 
parking session with the wrong license plate, you should immediately start a 
second parking session with the correct one. This will prevent you from getting a 
ticket. Contact our customer support team to request a refund for the parking 
session with the incorrect license plate.   

Paid for parking but 
received a ticket 

If you believe you were incorrectly ticketed and you have the receipt for your 
parking session in the app,contest the parking ticket by visiting 
www.parkcolumbus.com. 

Source: ParkMobile 
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3.2.2. Smart Columbus Operating System  

The Operating System is the cloud-based, dynamic, governed, data-delivery platform. It is designed to 

ingest and disseminate data from external systems for processing via a microservices architecture. The 

Operating System also serves as the source for real-time operational data and archived historical data from 

a combination of data storage sources for use by the City of Columbus and third-party 

applications/developers. 

The Operating System is responsible for two main operational activities as it relates to the EPM System — 

maintaining the predictive availability model and making ParkColumbus data available publicly on the 

Operating System web portal. These items are discussed in detail in the subsections below. 

3.2.2.1. PUBLICLY AVAILABLE DATA ON THE OPERATING SYSTEM 

For the purposes of the EPM project, the following datasets are publicly available on the Operating System:  

 IPS Parking Transactions: 

https://discovery.smartcolumbusos.com/dataset/ips_group/columbus_parking_meter_transactions 

 ParkMobile Transactions: 

https://discovery.smartcolumbusos.com/dataset/parkmobile/park_columbus_parking_meter_sessi

ons_data  

 City of Columbus Parking Zone Configuration: 

https://discovery.smartcolumbusos.com/dataset/city_of_columbus/columbus_parking_meters 

 Fybr Real Time Parking Sensor Data: 

https://discovery.smartcolumbusos.com/dataset/fybr/short_north_parking_occupancy  

The data dictionaries for these datasets are shown in the tables below. 

Table 9 describes the IPS parking transaction datasets:  

Table 9. IPS Parking Transaction Data Dictionary 

Field  Type Description 

Amount  float amount paid for the parking meter transaction 

End Time timestamp end time of the parking meter transaction 

Event Type string placeholder field; for Columbus, a default entry of ‘AT’ is 
contained in each record 

Meter ID string  parking meter identification number 

Payment Type string  type of payment used for parking transaction. Credit card and 
cash are possible entries.  

Session ID  integer session identification number for parking meter transaction  

Start Time timestamp start time of the parking meter transaction 

Source: City of Columbus / IPS 

Table 10 describes the ParkMobile transaction datasets: 

https://discovery.smartcolumbusos.com/dataset/ips_group/columbus_parking_meter_transactions
https://discovery.smartcolumbusos.com/dataset/parkmobile/park_columbus_parking_meter_sessions_data
https://discovery.smartcolumbusos.com/dataset/parkmobile/park_columbus_parking_meter_sessions_data
https://discovery.smartcolumbusos.com/dataset/city_of_columbus/columbus_parking_meters
https://discovery.smartcolumbusos.com/dataset/fybr/short_north_parking_occupancy
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Table 10. ParkMobile Transaction Data Dictionary 

Field  Type Description 

row_number integer entry row number 

parking_action_start_at_local timestamp parking session start time in local time zone 

parking_action_stop_at_local timestamp parking session stop time in local time zone 

parking_action_start_at_utc timestamp parking session start time in coordinated universal 
time (UTC) 

parking_action_stop_at_utc timestamp parking session stop time in UTC 

space_number integer space number 

zone_code integer parking zone identification number 

Source: City of Columbus / ParkMobile 

Table 11 describes the City of Columbus Parking Zone Configuration datasets: 

Table 11. City of Columbus Parking Zone Data Dictionary 

Field  Type 

ParkMobile Zone Number integer 

Area Station string 

Permit Zone string 

Street string 

From string 

To string 

Side string 

Meter ID string 

Latitude:  float 

Longitude float 

Space Count  string 

Collection Method string 

Enforcement Type string 

Hourly Rate 8am4pm / 4pm10pm string 

Min Amnt string 

Max Duration Mins  integer 

Max Duration after 5pm  string 

Max Duration after 7pm string 

Max Duration after 10pm string 

Increments Mins  integer 
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Field  Type 

No Return Time Mins integer 

Rate Days  string 

Start Time 1 string 

End Time 1 string 

Start Time 2 string 

End Time 2 string 

No Parking Time 1 string 

No Parking Days 1 string 

No Parking Time 2 string 

No Parking Days 2 string 

No Parking Time 3 string 

No Parking Days 3 string 

Access Code Rate string 

Access Code Time Days string 

Source: City of Columbus 

Table 12 describes the Fybr real-time parking availability dataset:  

Table 12. Fybr Real-Time Parking Availability Data Dictionary 

Field  Type Description 

id  string Identifier for the sensor site 

occupancy  string Current occupancy status of the sensor site. Values can either be 
"OCCUPIED" or "UNOCCUPIED". "OCCUPIED": parking space is 
occupied. "UNOCCUPIED": parking space is vacant 

status  string Current accessibility status for the sensor site. Values can be any of 
"open", "closed" or "no_parking". "open": open for parking. "closed": 
closed for parking. "no_parking": parking not allowed 

price  float placeholder field; for Columbus, an entry of 0, 1 or 2 is entered in 
each record 

limit  string Limit for parking in minutes 

time_of_ingest  timestamp Time of ingest 

Source: City of Columbus / Fybr 

3.2.2.2. PREDICTIVE AVAILABILITY  

The Operating System provides an API to ParkMobile for provision of parking availability in the geographic 

boundary for the EPM project. This availability is either real-time or predictive, calculated using a model that 

is described below. Both the real-time availability and the model are discussed in the subsections below. 
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3.2.2.2.1 Real-Time Parking Availability 

The Fybr dataset described in the previous section provides the Operating System with real time occupancy 

data for several zones in the Short North area. The City of Columbus is piloting these sensors with this 

vendor only in this limited geographic area, however, it is within the geographic boundary of the EPM 

project. This data is not used to train the prediction model but rather augments the prediction from the model 

when presenting information via the API. Logically if Fybr sensor data is available, since it is real-time 

availability, it is provided to ParkMobile as the availability prediction percentage instead of the value 

predicted by the model. For example, if the Fybr sensor data says that there are 7 spots out of 10 that are 

occupied for a given zone, the Operating System’s API to ParkMobile will return an availability prediction 0.3 

(30%) instead of using the value from the model. There are several reasonings for this approach:  

 Using this data in conjunction with the transaction data as part of the model would effectively 

duplicate data and skew the prediction. In a perfect world, every car parked at a meter would 

have a corresponding transaction for it. If transaction data was combined with the Fybr sensor 

occupancy data, it would effectively count that car being parked there twice instead of just once.  

 No prediction model can be better than real time ground truth data. Since some of the zones in 

Columbus have the Fybr real time occupancy data available, no matter how accurate the 

prediction model is, it would not be better than showing real time information. As such, the 

development team prioritized the real-time data from Fybr over the prediction model when it is 

available. Since this data may not always be available due to various reasons, the API will return 

the prediction based off of the model as a fallback whenever necessary.  

 An alternative that was considered but not implemented was the option for the predictive 

availability model results API to return separate percentages, one for the model and one for the 

real-time data when available. This option was not implemented to simplify the use of the API 

results for entities consuming the API, in this case, ParkMobile. From a consumer’s perspective, 

the source of the information is less of a concern and eliminates the need to differentiate data 

sources for the traveler, simplifying user interface development.  

3.2.2.2.2 Predictive Availability Model - Data 

The predictive availability model, when used in lieu of the real-time availability data from Fybr, is 
dependent on parking transaction data. It uses data from three datasets (excluding only the real-time 
availability data from Fybr); only a subset of the dataset is used from each source. These data elements, 
by data source, are listed below: 

 IPS Group: 

o Start time 

o End time 

o Meter ID 

 City: 

o ParkMobile Zone Number 

o Meter ID 

 ParkMobile 

o parking_action_start_at_local 

o parking_action_stop_at_local 

o zone_code 



Chapter 3. Operations 

28 | Smart Columbus Program | EPM Operations and Maintenance Plan – Final Report  

The Operating System interfaces with ParkMobile and the City of Columbus’s parking meter vendor, IPS 
Group, to receive this data each night. The continual ingestion of archived parking transaction data trains 
the predictive availability model over time to continually improve its predictions. 

The transaction data received by the Operating System from ParkColumbus and the IPS Group is joined 
through a nightly Extract Transform Load (ETL) process to form a complete picture of parking transactions 
in Columbus. This data has been analyzed by a data scientist to develop a predictive availability model 
that shows the availability of parking at each of the parking zones in Columbus.  

The parking zone dataset from the City is updated in the Operating System whenever the Division of 
Parking Services notifies the Operating System that the meter/zone configurations have changed. These 
changes occur on an irregular basis but should be expected several times a year. Parking in Columbus is 
organized into parking zones. These parking zones have many meters in them. For example, parking 
zone number 17446 has three meters in it – WK51, WK53, and WK55. When ParkMobile processes a 
transaction, it is at the parking zone level (17446 as an example). When IPS processes a transaction, it is 
at a meter level (WK53 as an example). To be able to combine transaction data together from these two 
vendors, the Operating System must use the parking zone dataset from the City of Columbus so a 
transaction can correctly be associated at an individual meter with its appropriate parking zone.   

The transaction data is used to train the predictive availability model each day to account for new parking 

transactions. The Columbus Parking Meters dataset (available at: 

https://discovery.smartcolumbusos.com/dataset/city_of_columbus/columbus_parking_meters) is used as the 

source of truth for the configuration of each parking zone for which a prediction is generated. If changes to 

the configurations of parking meters are implemented, simply updating this dataset to reflect the new reality 

will be accounted for the next time the predictive availability model is retrained. 

3.2.2.2.3 Predictive Availability Model - Process 

The code for the predictive availability model is open source and was custom developed for the EPM 
project. It was built to allow alterations for changes to the amount of data that is used for the prediction. 
The retraining of the predictive availability model over time allows it to adapt to gradual changes in 
parking activity; however, changes to the model itself (in terms of how the prediction is calculated or 
algorithm being used for the model) are not automated and require work from a data scientist. 

The Machine Learning (ML) Training Process outlined in Figure 7 uses the IPS parking transactions, 

ParkMobile parking transactions, and the City of Columbus parking meter inventory/configuration datasets 

from the Operating System to create the predictive availability model. As shown, the ML Training Process 

initiates the calls to the Operating System to get data and uses that data to build The Model. ParkMobile or 

3rd Party Users initiates the call to the API, which in turn initiates a call to The Model to get the prediction 

needed to be returned. Please note, an arrow going from the datasets in the Operating System to the ML 

Training Process does not imply that data is being pushed from the Operating System. Rather, the ML 

Training Process initiates calls to the Operating System to access the data, which is used by the model. 

Similarly, an arrow going from ParkMobile to the API indicates ParkMobile requesting information via the API 

from the Model for predictive availability percentage to be returned to them.  

 

https://discovery.smartcolumbusos.com/dataset/city_of_columbus/columbus_parking_meters
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Figure 7. Smart Columbus Operating System Predictive Availability Model Process 

Source: City of Columbus 

ParkMobile receives the predictive availability model output/results for visualization in the EPM mobile app 

in real-time via a Representational State Transfer Application Programming Interface (REST API) that is 

hosted by the Operating System. 

The predictive availability model REST API is available at 

https://parking.smartcolumbusos.com/api/v1/predictions. This API returns each parking zone where a 

prediction is available and a corresponding number, which represents the prediction of available parking. 

For example, a value of 0.70 would mean that it is likely that a parking spot would be available in the 

corresponding zone. ParkMobile consumes this REST API in order to display the prediction of availability in 

the ParkColumbus mobile application. 

 HOURS OF OPERATION 

The front end EPM System components (the ParkColumbus mobile app and web portal) can be 

downloaded and are available for travelers to search and reserve parking anytime. It should be noted that 

parking facilities displayed in ParkColumbus have varying operating hours, which are controlled by each 

parking facility. Parking meter hours will also be available in ParkColumbus and are controlled by the DPS. 

The EPM System, through its connection to the City of Columbus and parking facilities, reflects the hours of 

operation at each facility based upon the information provided by these stakeholders. PM360, the user 

interface for the City of Columbus and parking operators, is also available to these users anytime.  

3.3.1. Technical Support  

This section covers the policies and procedures to access technical support for any of the EPM System 

components inside the system boundary outlined in EPM User Interface 

As with the availability of the user interfaces for travelers and parking operators, technical support for 

travelers is also available anytime. For issues related to the ParkColumbus mobile app or web portal, 

https://parking.smartcolumbusos.com/api/v1/predictions
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travelers have several ways to get support through ParkMobile. Each of the options below are available 

24/7/365: 

 Online Help Center (includes live chat): https://support.parkmobile.io/ 

 Phone Support: 877-727-5457 

 Help/Support – https://support.parkmobile.io/hc/en-us 

 Contact ParkMobile Support – https://parkmobile.io/contact-page/ 

 
ParkMobile also monitors social media channels including Facebook, Twitter, Instagram, and LinkedIn for 
complaints or issues and tries to provide help on those platforms. Customer service at ParkMobile monitors 
all outreach via Hootsuite and will respond in a timely manner. ParkMobile will send any City specific 
questions and concerns to City personnel. The City can also refer questions to the ParkMobile customer 
service team at support@parkmobile.io.   

3.3.1.1. OPERATING SYSTEM TECHNICAL SUPPORT  

Technical support pertaining to accessing the publicly available data on the Smart Columbus Operating 

System (https://www.smartcolumbusos.com/) or the predictive availability model/API 

(https://parking.smartcolumbusos.com/api/v1/predictions) can be reached through the web via the link: 

https://www.smartcolumbusos.com/contact-us. 

The following information is required in the correspondence: 

 Contact name and organization 

 Email 

 Subject (Tech Help/Request)  

 Message 

 Verification (reCAPTCHA) 

 DATA COLLECTION AND PRIVACY  

This section covers the data collected by ParkMobile (with regards to the user interfaces and EPM System) 

as well as the Operating System, outlining how data is collected, stored and protected. This section is 

broken out into subsections for each of these entities. 

Data security refers to the tools, policies, practices, and procedures used to protect data from being 

accessed, manipulated, destroyed, or being leveraged by those with a malicious intent or those who are 

unauthorized to do so. Data privacy is the reasonable expectation that data of a sensitive nature will be kept 

confidential, sanitized and/or encrypted, and respectfully and responsibly maintained by all users, 

managers, and collectors of the data, while adhering to applicable laws, regulations, policies, and 

procedures.  

With regards to data privacy, while the DPP provides overarching guidance for every project on privacy and 

security controls for data within the overall Smart Columbus Program, detailed information on privacy and 

security controls for the EPM project will be maintained in the contract and SLA between the City and 

ParkMobile. ParkMobile’s contract with the City of Columbus for EPM includes requirements for a data 

backup and recovery plan and system security plan, both of which are referenced in Chapter 1. 

https://support.parkmobile.io/
https://support.parkmobile.io/hc/en-us
https://parkmobile.io/contact-page/
mailto:support@parkmobile.io
https://www.smartcolumbusos.com/
https://parking.smartcolumbusos.com/api/v1/predictions
https://www.smartcolumbusos.com/contact-us
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3.4.1. Data Collected by ParkMobile 

3.4.1.1. PARKCOLUMBUS REGISTRATION INFORMATION 

ParkColumbus obtains information when a traveler registers on the ParkColumbus mobile app or the web 

portal. While travelers that do not wish to create an account through ParkColumbus are able to utilize the 

ParkColumbus web portal as a guest, guest information is also stored in the system and will be deleted after 

18 months of inactivity.  

When creating an account with ParkColumbus to book a parking reservation, a traveler is prompted to 

provide the following information:  

 Email address and a traveler-created password,  

 Traveler will need to enter vehicle license plate information and payment method to book a parking 

reservation, 

 Traveler’s mobile number can be entered under account settings to receive parking notifications via 

text. 

ParkColumbus will have access to all the data on user acquisition, parking transactions and other data in 

ParkMobile 360. For data not in ParkMobile 360 a request can be made to the ParkMobile Account 

Manager who will provide it if it is available. 

3.4.1.2. PARKCOLUMBUS AUTOMATICALLY COLLECTED INFORMATION  

ParkColumbus collects certain information automatically, including the location of the device used for the 

purposes of centering a Google or Apple map tailored to a traveler’s location. Neither this information nor 

any site analytics are saved or retained by ParkColumbus.  

3.4.1.3. DATA PRIVACY 

3.4.1.3.1 Retention   

ParkMobile is committed to the proper management of records obtained through ParkColumbus. Records 

that have current or future value are retained, and all other records with no such value are destroyed. The 

customer information is retained in the ParkMobile system and is only made visible to the ParkMobile 

customer service team. When the account is disabled, it is no longer visible to the traveler.  

More information on the types of information collected by ParkMobile can be found under the ParkMobile 

Data Privacy Policy at https://parkmobile.io/privacy-policy/ 

3.4.1.3.2 Data Security  

ParkColumbus – developed, operated and managed by ParkMobile – follows the same data security 

procedures as outlined by ParkMobile.  

ParkMobile has completed an internal privacy assessment and developed a privacy program. ParkMobile's 

privacy policy is updated routinely to reflect any important changes. The ParkMobile privacy policy can be 

found at https://parkmobile.io/privacy-policy/. All questions about ParkMobile’s privacy practices should be 

sent to Technical Support (see Section 3.3.1). 

ParkMobile's Terms and Conditions can be found through a link in the ParkMobile app and via web 

at https://parkmobile.io/terms-of-use/. 

https://parkmobile.io/privacy-policy/
https://parkmobile.io/privacy-policy/
https://parkmobile.io/terms-of-use/
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ParkMobile’s customer care for its members incorporates 24/7/365 support as well as a Payment Card 

Industry Data Security Standard (PCI DSS) v3.2 Level 1 Service Provider environment.  

ParkMobile’s mobile parking program customers will be able to update their account or parking profile at any 

time through ParkMobile’s PCI v3.2 Level 1 certified protocols. Additionally, ParkMobile’s PCI compliance 

and certifications ensure no credit card information is ever stored on any internal system at any given time.  

ParkMobile always places high importance on the security of confidential information. It demonstrates this 

commitment through the certifications and levels of insurance coverage in the industry7, 8, 9, 10,11.  

In addition to the data security measures outlined in the Privacy Plan and Terms and Conditions, ParkMobile 

maintains data security through the following actions.  

 Card Holder Data (CHD) is not stored on removable media. 

 Information on all media is classified, handled and disposed of in a secure manner. 

 ParkMobile encourages minimal use and storage of its confidential data to reduce the risk of data 

compromise. 

 ParkMobile does not store, at no time after card authorization, under any circumstances, any 

information from the card’s magnetic track, to include Card Verification Value (CVV) or Card 

Verification Code (CVC), CVV2/CVC2, and Postal Index Number (PIN) block data. 

 Cards that have met and exceeded their expiration by 6 months are deleted from all systems. 

 All cardholder data from deactivated or closed accounts is deleted from all systems after a 6-month 

waiting period. 

 After 18 months of inactivity, a card is categorized as inactive and deleted from all systems. 

 A review of cards matching the above criteria is conducted monthly, with quarterly reviews of the 

reports by head of business controls and operations support. 

 Personal account numbers (PAN) are masked when displayed. 

 Two-factor authentication is implemented to access any cardholder data. 

 CHD is encrypted at capture, transit, and at rest. 

 PCI DSS compliant encryption methods, process, and procedures are implemented. 

 ParkMobile implements encryption key management plans to ensure the availability of encrypted 

authoritative information. 

 ParkMobile data security policies prohibit direct database access. 

 Data does not travel over the network unencrypted. 

                                                      
7 Statements of Standards for Attestations Engagements (SSAE) 16 
8 Payment Card Industry Data Security Standard (PCI DSS) Level 1 
9 International Organization for Standardization (ISO) 9001 2015  
10 Cyber Insurance  $5,000,000+ 
11 National Cooperative Purchasing Alliance (NCPA) Approved 
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3.4.2. Data Collected by the Operating System 

The specific datasets that are collected by the Operating System to support operations and performance of 

the EPM System were presented in Section 3.2.2.1 . For all data ingested into the Operating System, the 

Operating System team checks the validity of the data and generates statistics relative to the completeness 

of the dataset as it is ingested. This provides a score that will be appended to the data page. The data 

provider is contacted and asked to remediate any anomalies detected.  

For ParkMobile transaction data, ParkMobile has created an API for the Operating System to ingest this 

information for performance measurement purposes. Once data has been retrieved and has completed the 

data curation process described above, data is made available for public access and will be used to assess 

performance measures.  

The Operating System receives data in a JSON format from ParkColumbus daily. This data is stored in a 

private Amazon Web Services S3 (AWS) bucket that ParkMobile administers and to which the Operating 

System has secure access. Data is made available by ParkMobile every morning for the date two days 

prior. For example, on the morning of September 3rd, data for September 1st would be available. ParkMobile 

transaction data is available in the Operating System at: 

https://discovery.smartcolumbusos.com/dataset/parkmobile/park_columbus_parking_meter_sessions_data.   

Figure 8 is a screenshot that shows the Operating System data portal highlighting datasets presenting 

information about the ParkMobile parking sessions reserved through the ParkColumbus mobile application.  

 

 

Figure 8. Operating System Data Portal  

Source: City of Columbus 

For the City parking meter transactions, IPS Group provides data to the Operating System via a near real-

time REST API. Every 3 seconds the Operating System calls IPS Group’s API to receive the most recent 

transactions that are available. The data that is received contains the following columns (MeterID, 

EventType, StartTime, EndTime, PaymentType, SessionID, Amount). This data is available in the Operating 

System at: 

https://discovery.smartcolumbusos.com/dataset/ips_group/columbus_parking_meter_transactions 

https://discovery.smartcolumbusos.com/dataset/parkmobile/park_columbus_parking_meter_sessions_data
https://discovery.smartcolumbusos.com/dataset/ips_group/columbus_parking_meter_transactions
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3.4.3. Data Privacy  

The Smart Columbus DPP provides program-level oversight and guidance for the privacy and security 

controls for any data collected as part of the Smart Columbus Program and stored on the Operating 

System. 

Based on the current DPS record retention schedule, ParkMobile Usage Data will be available for five years 

on a rolling basis for all datasets. 
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Chapter 4. Maintenance 

ParkColumbus is expected to be operational nearly 24 hours a day, seven days a week. Maintenance 

activities are necessary to keep the system running. This section outlines various maintenance tasks, 

including preventative and corrective maintenance activities and other adjustments as needed. 

 RESPONSIBILITIES 

ParkMobile is responsible for performing all maintenance on the EPM System and user interfaces (and the 

interfaces of these components to external entities such as the City of Columbus and the parking operators).  

Any system maintenance, whether preventative or corrective, for the ParkMobile components, is performed 

in off-hours.  The City of Columbus is notified ahead of time and notices will be posted to the ParkMobile 

Help Center (support.parkmobile.io) and social media channels. If a person tries to use the app during a 

maintenance window, they will see a “maintenance” message in the app. 

ParkMobile is not responsible for performing maintenance on systems that are within the boundary of the 

Operating System. The City of Columbus PMO has responsibility for operating and maintaining the 

Operating System and the components relevant to the EPM System—specifically the publicly available 

datasets and the predictive availability model. During the demonstration, the City is supported by their sub-

consultant, Accenture, in these activities. Post-demonstration, the City of Columbus will continue this 

responsibility. 

 PARKMOBILE PREVENTATIVE MAINTENANCE ACTIVITIES 

This section provides a brief overview of the preventative maintenance activities for which ParkMobile is 

responsible. This is not an all-inclusive list; as the COTS solution provider for the back office and traveler 

user interface, many elements related to operations and maintenance (and how these activities are 

managed and tracked) are the responsibility of ParkMobile as part of their contract and SLA with the City of 

Columbus. These documents establish performance and service parameters for which ParkMobile must 

adhere to in operating and maintaining the system.  An overview of these items (including maintenance 

items) was presented in Section 3.2.1 as they pertain to the entire ParkMobile platform.  

This section is intended to capture the preventative maintenance activities specific to the interfaces needed 

to operate the EPM System elements that were customized for the City of Columbus to deliver the EPM 

System Requirements. Preventative maintenance is maintenance activity that is routinely performed to 

lessen the likelihood of failure and to discover issues in a proactive manner to lessen their impact.  

ParkMobile is constantly making updates, fixing minor bugs, and improving the overall user experience of 

ParkColumbus. ParkMobile constantly monitors key health metrics to ensure there are no issues with the 

mobile app and the web portal. App reviews on the iOS and Android stores are also monitored to look for 

any common issues. ParkMobile’s preventative maintenance activities for ParkColumbus are listed in Table 

13. 
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Table 13. Preventative Maintenance Activities 

Activity  Description  Frequency  Effort  

ParkColumbus API12 
availability check for 
transaction data 

Continuously monitoring the availability of 
the ParkColumbus API through an external 
monitor and notifications service to ensure 
the data is regularly being provided, meeting 
the Operating System data curation 
requirements and is available to use. 

Continuous/Ongoing  N/A 

ParkColumbus 
website availability 
check 

Continuously monitoring the availability of 
the ParkColumbus website through an 
external monitor and notifications service to 
ensure the service is available to use. 

Continuous/Ongoing  N/A 

ParkColumbus 
mobile application 
API availability check 

Continuously monitoring the availability of 
the ParkColumbus API through an external 
monitor and notifications service to ensure 
the service is available to use. 

Continuous/Ongoing  N/A 

Server Upgrades  When new server operating software and 
patches are released, upgraded and 
patched to keep current with the latest 
releases and security patches. 

Monthly  2 hours  

PM360 website 
availability Check 

Continuously monitoring the availability of 
the PM360 website through an external 
monitor and notifications service to ensure 
the service is available to use. 

Continuous/Ongoing N/A 

Source: City of Columbus, ParkMobile 

 PARKMOBILE CORRECTIVE MAINTENANCE ACTIVITIES 

This section is intended to capture the corrective maintenance activities specific to the interfaces needed to 

operate the EPM System elements that were customized for the City of Columbus to deliver the EPM 

System Requirements. Corrective maintenance is necessary to identify, isolate, and rectify a fault when 

identified by an administrator or traveler. As with the preventative maintenance, corrective maintenance with 

the EPM central system and interfaces is the responsibility of ParkMobile, with service parameters specified 

in the contract and SLA. As noted in Section 3.2.1, ParkMobile provides a Help Desk and Customer 

Support (accessible via the app, website, telephone and IRT) for travelers to report issues related to the 

mobile app and web portal. Internally, ParkMobile assigns a severity to each issue and prioritizes based on 

the impact to the traveler. 

For issues related to PM360, administrators (from the City and parking operators) may report these issues 

via their interface or through the ParkMobile Account Manager. ParkMobile’s SLA specifies a response 

within 24 hours to issues identified by their customers. 

                                                      
12 The ParkColumbus API is what connects rates and policies to the ParkColumbus mobile app. When a user parks, 

that person enters a zone number. The ParkColumbus mobile app makes a call to the API to get the rates and 
polices associated with the zone. That information is then displayed to the user in the ParkColumbus mobile app. 
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Table 14 lists the corrective maintenance activities associated with addressing issues related to the EPM 

System, user interfaces or interfaces to external entities. Where effort noted is “TBD,” this indicates that the 

effort would be estimated based on the fault that is identified and the fix that is required and may vary.  

Table 14. Corrective Maintenance Activities 

Activity Description  Frequency  Effort  

Error in ParkColumbus 
mobile app or web portal 

Respond to error in the 
ParkColumbus mobile app 
or web portal 

As identified TBD 

Issues with ParkMobile 
360 

Respond to error to 
maintain 99.9% uptime  

As identified Continuous 

Source: City of Columbus, ParkMobile 

 OPERATING SYSTEM PREVENTATIVE MAINTENANCE 

The ParkMobile data transfer is through a REST API which is an HTTPs/TLS server. Data is uploaded with a 

POST method and received with a GET method. Data is posted on the server, where the data in transit is 

encrypted via Transport Layer Security (TLS). Data feed schema is defined by the Operating System team 

based on inputs from ParkMobile. The Operating System team schedules ingestion jobs for various data 

feeds based on their update frequency. In case of any changes or updates to the data feed schema or 

endpoint, the Operating System team updates the data pipeline to reflect the changes. These data pipeline 

updates can take a level of effort of up to 6 hours. Table 15 provides activities associated with updating data 

that is collected in the Operating System. 

Table 15. Maintenance of Data Ingestion to Operating System 

Activity  Description  Frequency  Effort  

Update data 
structure/schema in 
Operating System 

Data ingested into the Operating 
System has changed and requires 
updates to the existing data 
structure/schema. 

As needed 6 hours  

Nightly ETL ML training 
process 

The Operating System team will 
monitor the nightly ETL and re-
training process to ensure they are 
operating properly. 

Daily Automated 

Predictive availability 
model API call/return 

The Operating System team will 
monitor the predictive availability 
model API and ensure that it is 
available during operating hours 
(8:00 EST – 10:00 PM EST) 

Continuous/Ongoing 

 

Automated 

Source: City of Columbus 

On a regular basis, the Operating System team perform preventive maintenance tasks in order to keep the 

system operating optimally. Preventative and corrective maintenance for the EPM datasets is the same as 

all other datasets in the Operating System and is covered in the Smart Columbus Operating System O&M 

Plan (which is referenced in Table 2).   
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 OPERATING SYSTEM CORRECTIVE MAINTENANCE ACTIVITIES 

Currently the Operating System team performs corrective maintenance for the predictive availability model 

API. Technical issues identified by system users should be reported as outlined in Section 3.3.1.1. Table 16 

lists the corrective maintenance activities associated with addressing issues related to Operating System. 

Where effort noted is “TBD” this indicates that the effort would be estimated based on the fault that is 

identified and the fix that is required and may vary. 

Table 16. Corrective Maintenance Activities 

Activity Description  Frequency  Effort  

Predictive 

availability model 

results become 

inaccurate 

It is possible that the results returned by the 

predictive availability model become 

inaccurate over time since it updates nightly 

based off new data. Periodically the Operating 

System team will touch base with Columbus 

Parking Services to ensure that the results 

being produced are within the acceptable 

range. 

Quarterly TBD 

Nightly ETL and re-

training process fails 

Errors might occur in the nightly ETL and 

during re-training process. The Operating 

System team will monitor these activities to 

ensure they are operating properly. 

As needed TBD 

Predictive 

availability model 

API becomes 

unavailable 

The Operating System team will monitor the 
predictive availability model API and ensure 
that it is available during operating hours (8:00 
EST – 10:00 PM EST) 

As needed 

 

TBD 

Source: City of Columbus 
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 Acronyms and Definitions  

Table 17 provides project specific acronyms used throughout this document. 

Table 17. Acronym List 

Abbreviation/Acronym Definition 

API Application Programming Interface 

AWS Amazon Web Services 

CHD Card Holder Data 

ConOps Concept of Operations 

COVID-19 Coronavirus Disease 2019 

CSV Comma-Separated Values 

CVC Card Verification Code 

CVV Card Verification Value 

DMS Data Management System 

DPP Data Privacy Plan 

DPS Department of Public Service 

EPM Event Parking Management 

ETL Exact Transform Load 

FAQ Frequently Asked Question 

HTTP Hypertext Transfer Protocol 

IPS Integrated Payment Solutions 

ISO  International Organization for Standardization  

JSON JavaScript Object Notation 

MB Megabyte 

MOU Memorandum of Understanding 

NCPA  National Cooperative Purchasing Alliance 

O&M Operations and Maintenance 

PAN Personal Account Numbers 

PCI DSS Payment Card Industry Data Security Standard 

PIN Postal Index Number 

PM360 ParkMobile 360 

REST API Representational State Transfer API 
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Abbreviation/Acronym Definition 

SASP System Architecture Standards Plan 

SLA Service Level Agreement 

SSAE  Statements of Standards for Attestations Engagements 

TLS Transport Layer Security 

UI User Interface 

UTC Coordinated Universal Time 

Source: City of Columbus
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 Glossary 

Table 18 provides project specific terms used throughout this document. 

Table 18. Glossary 

Term Definition 

App Software application 

Data privacy The reasonable expectation that data of a sensitive nature will be kept 
confidential, sanitized and/or encrypted, and respectfully and responsibly 
maintained by all users, managers, and collectors of the data 

Data retention The continued storage of data for compliance or business reasons 

Data security The tools, policies, practices, and procedures used to protect data from 
being accessed, manipulated or destroyed or being leveraged by those 
with a malicious intent or without authorization, as well as the corrective 
actions taken when data breaches are suspected or have been identified. 

Experience Columbus An organization whose mission is to market and promote Columbus 
services, attractions, and facilities to visitors, meeting planners, convention 
delegates, and residents 

Open data Information that is freely available for anyone to use and republish as they 
wish  

Open-source concepts The notion of open collaboration and voluntary contribution for software 
development by writing and exchanging programming code 

Parking facility Land or a structure used for light-duty vehicle parking 

Parking management system A system intended to aggregate location, availability, payment information, 
and reservation capabilities across all public and private parking options 

Real-time data Information that is delivered immediately after collection 

reCAPTCHA A free service from Google that helps protect websites from spam and 
abuse. 

RESTful API REST API that has the 6 architectural constraints satisfied, i.e., Uniform 
Interface, Client Server, Stateless, Cacheable, Layered System, and Code 
on Demand. 

Term Definition 

Third-party  Organizations not affiliated with the Smart Columbus Program 

Travelers (end users) The residents and visitors in Columbus who will be interacting with the 
EPM System to view, plan, reserve, and navigate to desired parking 

Source: City of Columbus



 

 

 


