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[bookmark: _Toc386196191]Chapter 1. Scope
Marion County is located in central Florida within Florida DOT District 5.  The County maintains more than 3100 miles of road, and has 114 signals of which about 65% are on state roads.  The County also has a central Traffic Management Center (TMC) located within the Office of the County Engineer.  This TMC has radio communication to approximately 40 intersections, 10 adjustable cameras, 10 intersections with video detection, and video software to help manage the system. The County is expected to grow significantly over the next 10 years and the benefits of proper traffic management are quickly being realized.

[bookmark: _Toc386196192]1.1 Contents of Document

The document is as an Operations guideline for the Marion County Advanced Traffic Management System (ATMS) and the associated TMC.  These are operated by the Traffic Operations Section within the Office of the County Engineer and under the Board of County Commission.

This document begins with an overall Scope in Chapter 1 which acts as a summary, Chapter 2 covers referenced documents, Chapter 3 User Oriented Operation Description covers how the existing ATMS and Traffic Management Center functions, the system limitations, areas for improvement. Chapter 4 Operational Needs details agency and region specific goals and objectives that will drive the requirements for the system,  Chapter 5 is the Envisioned System Overview and provides a block diagram that depicts the envisioned system components,  Chapter 6 discusses the Operational and Support Environment and describes the system’s environment in terms of the following categories; facilities, equipment, hardware, software, personnel, operational procedures, and support necessary to deploy the system.  Finally, Chapter 7 Operational Scenarios gives examples of how the system is used based on multiple perspectives of the system users.

[bookmark: _Toc386196193]1.2 Purpose for Implementing ATMS Phase 2

Marion County proposes an expansion and improvements to the existing ATMS in order to move towards our goal of a safe, efficient, and reliable roadway system.  The Traffic Section has evolved to integrating many of the benefits of the ATMS into a safer and more efficient road network.  The learning curves of the initial system and many of the maintenance and operation questions have been resolved and the system has been very productive.

Since the relatively low cost radio communication has proven successful, the County plans to increase its’ ATMS infrastructure and TMC connectivity using this same technology.  Currently the system is connected to 48 traffic signals and the County is proposing to expand this to 100 traffic signals. The purpose of the Phase 2 ATMS project includes improving the following attributes of the ATMS;
· Capacity of the ATMS network
· Traffic Data collection capabilities
· Network Security
· ATMS infrastructure
· ATMS redundancy
· Inter-agency connectivity and coordination
· Emergency and Incident Management

With an end result of increasing safety, reliability, and efficiency of the transportation network.

[bookmark: _Toc386196194]1.3 Major Goals

In support of the Marion County OCE Strategic Plan. The main goal of the Marion County ATMS is to provide a safe, efficient, and reliable road network to the road users of Marion County.  Each of the following goals will support our endeavor to connect to intelligent traffic equipment located throughout the County for the ultimate purpose of reducing congestion, delays, and crashes.  The TMC was started in 2011 and has been progressively reducing road congestion ever since.  In addition to improving the congestion, it is expected that crash volumes will be reduced at intersections due to less vehicles stops resulting in less rear end collisions.   

The following devices are currently connected to the system to help towards this goal.
· Traffic Signal Controllers
· Video and Loop Detectors
· Pan-Tilt-Zoom Cameras
· Variable Message Signs
· Conflict Monitors
The major goals of ATMS Phase 2 include

[bookmark: _Toc386196195]1.4 Intended Audience

The intended audience of this document includes: 
· System Operators
· Management within the Office of the County Engineer
· County Commissioners
· FDOT District 5 Traffic Department
· Ocala/Marion Transportation Planning Organization
· Managers at the Emergency Operations Center  
· Marion County Sheriff’s Department
· Florida Highway Patrol
· City of Ocala Traffic Division
· Belleview Public Works 
· All other Stakeholders

[bookmark: _Toc386196196]1.5 Set Boundaries on Scope of System

The Marion County ATMS is directly controlled and maintained by the Traffic Section of the Office of the County Engineer.  The field equipment connected to the system is located throughout the County, and primarily outside of the City of Ocala.  Currently the Sheriff’s Department has access to the system for viewing purposes only.  The City of Ocala is expected to have access to the Marion County system cameras this year.  Currently, the County is able to view the City cameras.  Additionally, FDOT District 5 and the Marion/Ocala TPO are planned to have viewing access in the future. 

[bookmark: _Toc386196197]1.6 Vision of Successful System

The Vision for a successful Marion County ATMS includes the following;
· Traffic signals operating optimally including loop detection with minimal malfunctions 
· All traffic signals timed optimally.  The following functions are expected to be used to accomplish this;
· Performance measures automatically generated by the system to monitor the efficiency of each signal in real time  
· Adaptive control at key intersections and corridors that have unpredictable traffic flow
· Travel time information along all major corridors to help maximize throughput of coordinated routes
· Ability to monitor, by video, key intersections to determine optimal timing
· Real time LOS of all major segments and intersections using vehicle detection for the purpose of prioritizing signal timing projects, capacity projects, and intersection operational projects.  This includes having an origin and destination capability throughout the system.
· Communication and coordination with adjacent agencies to work together on incident projects and signal timing projects where noticeable boundaries are undesirable 
· Have plans prepared for I-75 route diversion, at all locations in County, and be prepared to execute route diversions 
· Disseminate available data to the public and other agencies based on customer needs
· Ensuring a safe ATMS by protecting both physical assets and computer assets 
· Have a mobile camera system that can integrate with our ATMS and allow us to monitor a specific corridor or event area
· Optimal alerts to notify users of faults, incidents, or inefficient operations including signal timings
· Ability to monitor 90% of signals and all major corridors
[bookmark: _Toc384292724][bookmark: _Toc386196198]Chapter 2. Referenced Documents


The 2005 Update of Florida’s Intelligent Transportation System Strategic Plan, FDOT, May 12, 2005
Florida Statewide and Regional Architectures
Marion County, Office of the County Engineer Strategic Plan 2014
Developing and Using a Concept of Operations in Transportation Management Systems, Final Report August 2005, FHWA


[bookmark: _Toc384292725]

[bookmark: _Toc386196199]Chapter 3. User-Oriented Operational Description

[bookmark: _Toc386196200]3.1 How Does the Existing System Work?
[bookmark: _Toc386196201] 3.1.1 User Activities
There are many users and potential users of the ATMS information that is, and will be, available from Marion County.  This generally includes The TMC Operators, County Personnel, External Agencies, Motorists, Private Towing Services and the Media. Some of the primary staff and responsibilities include	
· System Operator
· Monitoring of traffic flow via detection and video 
· Set level of control of video for all users
· Monitor radio communication strength 
· Retime traffic signals from the TMC based on data from the system
· Diagnose signal problems by using system commands
· Collect data from the system such as count and occupancy data for analysis
· Conduct periodic reviews of the system equipment then diagnose and alert problems to Signal Manager and County Traffic Engineer 
· Information Technology
· Maintain network servers and assist with integration at TMC
· Signal Technician
· Receive signal fault alarms from system 
· Install and maintain all field ATMS equipment  
· Emergency Operation Center Staff
· Monitor video feeds for incidents
· Management of Marion County and Marion/Ocala TPO
· Provided with data to help guide transportation planning and improvements   

The Traffic Management Center allows staff connected to the ATMS system, to communicate with the field equipment.  This includes controlling cameras, modifying signal timings, receiving alerts and fault notifications, and other information.  The primary communication uses point to point, 5.8 Gigahertz radios to communicate with traffic signal equipment such as controllers, battery backups for the controllers, PTZ cameras, switches, detection cameras, and variable message signs.  Major corridors are connected by radio from traffic signal to traffic signal.  The corridors then connect to the Baseline Landfill tower via radio backhauls which then connect to the Traffic Management Center (TMC) via radio.

At the TMC all radio communication is connected to a central Ethernet switch.  This switch sends the data to 1 of 2 servers.  One server stores the signal controller data while the other server stores video data.  Four large monitors are used to display video from the video server.  The video data is connected to the County information technology network which allows the Emergency Operation Center (EOC), as well as the Ocala Traffic Division, access to the video streams for purposes of incident management and agency coordination.  

[bookmark: _Toc386196202]3.1.2 Existing Benefits of ATMS

Listed below are some of the benefits that the ATMS allows:
· Ability to improve signal timing (reduces congestion and crashes since fewer stops)
· By monitoring the video feeds, queuing problems can be located and platoons of traffic can be viewed to help with signal timing
· All controllers on the system are connected to a single clock which prevents the timings of signals from “drifting” apart, when in coordination 
· Since traffic signals can communicate to a central computer, adaptive control can be used which provides optimum timing
· Signal timings can be adjusted instantly from the office at the TMC
· Ability to help troubleshoot problems with traffic signals (timely response and time savings)   
· System  sends alarms to signal technicians 24/7 via smart phones 
· Detection can be tested and reported to show which loops are faulty, and video streams can be viewed to determine if loops are bad or if video detection is working properly
· Ability to collect data 
· Continual traffic counts can be obtained by using existing detection (reduces congestion by helping plan smart projects – reduces labor hours compared to manual counts)
· Travel time and origin and destination studies can be provided by blue tooth/Wi-Fi devices (travel time studies can be used to improve coordination and origin and destination studies can be used to show the destination of proposed developments)  
· Incident Management
· Video feeds provided at EOC allow for incident management by Sheriff’s Department
· Multiple traffic signals connected to the system can be changed instantly from the TMC during an incident
· Dynamic signs are available to give direction for detouring traffic off of major routes (such as I-75) during an incident 

Example of Benefit
The Traffic Section of Marion County recently expanded the ATMS along the Maricamp corridor and coordinated the signal timings along this corridor, which was completed solely with in-house staff.  The signal timing coordination project relied greatly on the ATMS equipment and use of the Traffic Management Center.  After the initial coordination plan was added to the signal controllers, four intersections were monitored by video, as platoons of vehicles traveled from signal to signal.  The timings were adjusted based on the video data.  The initial improvements have probably reduced the commute time of 20,000 trips by 60 seconds.  This equates to a savings for peak hours only at $12M over a 10 year period.  



[image: ]
Figure 1 Video Wall at Marion County TMC



[bookmark: _Toc386196203]3.1.2 Organizational Structure of the Traffic Section
The TMC is part of the Traffic Section which is managed by the Traffic Engineer.  Marion County has a part time TMC Operator and a field supervisor and two technicians.  We also take full use of various vendors, our IT Department, and other staff members to optimize our effectiveness of our current system.
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[bookmark: _Toc386196204]3.2 Limitations of the Existing ATMS and Proposed Solutions?

The map of our existing system is located on the following sheet. 

The existing system is generally limited by bandwidth, areas of coverage, capacity of equipment, inter-connectivity with other agencies, personnel, and accessibility to data.  The Phase 2 proposal is going to resolve many of these issues for Marion County.  We have listed limitations of the existing corridors and some corresponding improvements.
[image: ]
SR 200 from CR 484 to SW 66th St  
SR 200 is a high volume Arterial roadway located in the SW section of Marion County with an ADT that ranges from 18,000 to 35,000, outside of Ocala. This roadway starts at HWY 41 in the City of Hernando in the southwest, then heading northbound this 2-lane roadway passes through mostly rural land until the intersection of HWY 484 where it is 6-laned and passes through developed sections of Marion County.  The road then enters into the City of Ocala where it is nearly completely developed. 
  
Marion County maintains 12 of the traffic signals along this corridor.  Currently the signals are in coordination based on time of day plans.  The corridor does not have heavy peak hour directional traffic that is typically suited for time of day coordination where the coordination plan favors inbound traffic in the AM and outbound traffic in the PM.  This is likely due to a high percentage of traffic generation from retail and retirement subdivision as opposed to drivers going to and from work at typical peak hours.  Citizen complaints about signal timing along this corridor are more common than other similar corridors in the County.  The figure below shows the northbound and southbound traffic fluctuation, indicating that the AM peak does not have significantly high inbound traffic and PM peak does not have significantly high outbound traffic.
Additionally there are very high volumes of traffic that are not driving the entire length of the corridor but instead are traveling from subdivisions on SR 200 to retail on SR 200, so one cycle length for the entire corridor may not be appropriate.  

[image: ]

Proposal – Due to the limitations described above the County is proposing to install adaptive control for all signals along SR 200 at all intersections as shown in the diagram below.  The addition of adaptive control along this corridor as well as the additional data collection devices will be used to greatly improve the efficiency of the corridor.  By reducing stops along the corridor the number of crashes is expected to decrease as well.


SR 441 in City of Belleview 
SR 441 in the City of Belleview is a high volume arterial roadway with an ADT of 30,000 vehicles per day.  Currently the signals are in coordination based on time of day plans.  The City of Belleview has a heavy retail component adjacent to SR 441 that causes changes in the destination of travelers throughout the day.  There are 4 major intersecting roads that connect to SR 441 in the City of Belleview that occasionally have unpredictable traffic and are occasionally used at detours during heavy congestion and/or incidents that occur on I-75.  The major intersecting roads are listed below;
· CR 484
· CR 25
· SR 301
· SR 35 (SE 58th Ave)
The heavy retail component along SR 441 as well as the high volume intersecting roads is better suited for adaptive control than time of day plans.  Additionally, SR 441 is the closest multi-lane north/south road east of I-75, and CR 484 and SR 301 are direct connections to SR 441 and the interstate, making adaptive control beneficial at this location for the purpose of I-75 detours. 

Proposal – Due to the limitations of described above the County is proposing to install adaptive control for signals along SR 441 in Belleview at all signalized intersections from SE Babb Rd heading north to SE 92 Pl.


Maricamp Rd from 64th Ave Rd to Bahia Rd 
Maricamp Rd is a high volume arterial roadway with an average ADT of 28,000 vpd, at this location.  Currently the signals are in coordination based on time of day plans.  The west portion of this segment approaches the congested intersection with Baseline Rd while then approaches the City.  Additionally, Forest High School is located just south of this segment.  The east portion of this segment is a developing heavy retail area located in the highly populated subdivision of Silver Springs Shores.  
An agreement is currently being drafted for adaptive control to be used on Maricamp Rd just west of this segment from Baseline Rd to the intersection of SW College Rd, located in the city of Ocala.  Since the adjacent segments will run on adaptive control and coordinated traffic flow between both the City and the County in this area, and since Maricamp Rd has congestion in this area that is expected to increase due to development, adaptive control would provide benefits to this segment.

Proposal – Due to the limitations described above the County is proposing to install adaptive control for signals along Maricamp Rd at all signalized intersections from SE 64th Ave Rd to Bahia Rd.  


Expansion of current system
The current Marion County ATMS communicates with a total of 48 traffic signal controllers as well as 22 camera locations via radio links.  In addition to expanding the system, capacity improvements are expected to be needed due to the additional data across the network.  
· Radio technology has proven to work very well even across long distances.
· Currently only exist at 40% of Marion County traffic signals so the capabilities of the ATMS are underutilized.
· Large County, need more coverage, no video coverage for the north part of the County which is crucial for I-75 diversions (I-75 and HWY 326/ and north SR 441). 
· Many signal locations have inadequate cabinets to hold the ATMS equipment as well as controllers that are not capable to communicate via Ethernet to the ATMS      


Proposal – The County proposes to add expand the system by;
· Providing approximately 63 radio links, making improvements at nearly 75% of our intersections.  
· 30 cabinets and more than 60 traffic signal controllers are proposed to facilitate expanding the system as proposed.
· Capacity is proposed to double at all of the long haul links allowing this system expansion and improvement of the system overall.
· An additional 35 cameras at key intersection are proposed to increase viewing range.  
· A master switch in the Server room at the TMC is proposed in order to facilitate the additional network traffic.
· Various associated communications upgrades, computer upgrades, and routing software will also be required.


Bluetooth Traffic Collection Data
Marion County maintains the following 4 corridors using coordination during certain times of the day;
· SR 200
· SR 441, south of Ocala
· Maricamp Rd
· CR 484, near the interstate 
The Traffic Section will look at other corridors to coordinate as signal timing is prioritized throughout the County.  The County has also received complaints and noticed problems with coordination plans running too late or too early.  There are many variables that should be used in order to determine the optimal coordination patterns requiring significant data, especially travel time studies throughout the day. 
An important function of the County is to review traffic studies provided by developers.  Trip distribution is an important first step with the traffic studies and existing current traffic pattern data should be available in order to determine accurate trip distributions.

Proposal – The Traffic Section proposes the addition of approximately 40 permanent Bluetooth/Wi-Fi traffic data collection devices and 4 mobile Bluetooth/Wi-Fi traffic data collection devices to overcome these shortfalls.  These devices identify the MAC address being used in a vehicle from one device at a certain time and then identify the same code at another device at a later time in order to get travel time data from multiple vehicles.  The devices can also be used for origin and destination studies to determine percentage of vehicles that utilize each corridor and traffic routing.

Traffic Count Data
The county has several dozen count station cabinets.  Currently counts made at these locations require staff to visit the site, install the counter, visit the site again to pick up the counter, then process and deliver the data.  Since the counter does not stay at the site, information such as seasonal distribution is not available.  

Proposal – The Traffic Section proposes 4 permanent traffic counters to be located at existing cabinets along major corridors.  This will provide real time count data to the TMC and is expected to save money over the life of the counter.   

Mobile Video System
One limitation of the Marion County ATMS is the limited locations of the PTZ cameras.  During incidents, maintenance of traffic, or major event, both traffic engineering as well as law enforcement (from multiple agencies) would greatly benefit from having the video streams available to them.    

Proposal – The Traffic Section proposes 2 trailer mounted mobile video systems.  These devices will use cellular communication and will be powered by solar panels.  

Security
· Traffic controller data needs to be secure
· Expensive equipment in controller cabinets
· 1 key works for all cabinets
· Sharing data with multiple agencies requires safe networking

Proposal – 
· Cyber keys for all traffic signal cabinets – prevent theft and illicit changing of controller data through the cabinet.   
· Enhanced firewalls - for the security of the data sharing and increased bandwidth through the network.

[bookmark: _Toc386196205]3.3 Objectives for the Improved Section

Obtain communications to 90% of intersections to reduce delays, congestion, and accidents for the motorists.  This includes US 441, CR 25, CR 42, CR 484, SW 60 Av etal, SR 326, SR 27, SR 40, SW 80 Av, and NW and NE 35 St.

Incorporate an adaptive control system along the major corridors of SR 200, SR 441, CR 464, and SR 35 to accommodate the variable traffic flow along the higher volume State roads.

Obtain travel times and vehicle origin and destination movements throughout all major roads.  

Have the ability to evaluate current traffic movements, signal operations, and road user behaviors by using point, tilt, zoom cameras at most signalized intersections.

Have the ability to remotely receive continuous traffic counts from some of our permanent count stations and have the ability to move this access point.

Upgrade all of our cabinets to Type 2 cabinets to allow communications.

Allow adequate security systems for all of our ATMS equipment.

Upgrade our bandwidth capacity to accommodate the increase in ATMS equipment.

Provide staff with the technology to adequately receive alerts and communicate with the ATMS equipment.

Increase security and record access to all of our signal boxes by use of a cyber-security key system.

Upgrade servers within the TMC to accommodate the additional equipment.

Install battery backup systems at major intersections.

Obtain traffic routing software to optimally rout critical resources during normal operations and emergency operations.

Have at least minimal resources on hand to address emergency replacement requirements.


[bookmark: _Toc384292726]

[bookmark: _Toc386196206]Chapter 4. Operational Needs

[bookmark: _Toc386196207] 4.1 Network Characteristics

We expect to upgrade the network as outlined throughout this document.  There are various link upgrades required and will still anticipate using the radio network.  The performance has been very reliable to date.

[bookmark: _Toc386196208]4.2 Institutional and System Boundaries 

The Marion County Traffic Section has a good relationship with the City of Ocala Traffic Division.  We have worked together on multiple projects, attend webinars and presentations that are mutually beneficial, and have coordinated routes where the same clock is used at both the City and the County.  

Marion County also work with the Sheriff’s Department at the EOC by providing the EOC with all video feeds that the County has available to be used during an incident.

Marion County works with FDOT district 5 by attending the ITS consortium meetings, and sharing traffic related improvement plans or citizen concerns that effect both agencies. We currently do not share data but anticipate sharing information when a connection is requested by FDOT.

The Marion County Traffic Section is the maintaining authority of all signals located in Marion County but outside of the city of Ocala and Dunnellon.  Therefore all signal control at all of these signalized intersections will be through Marion County.  Marion County will work with the City to ensure that the signals located at the boundaries run optimally together as it is the interest of both agencies for these signals to operate well. 

Video will be shared with the Emergency Operating Center and with the City of Ocala allowing only limited control.  

[bookmark: _Toc386196209]4.3 Security

The Marion County Information Technology Department will provide access to the Marion County TMC video server only.  Viewing rights will be set up in DIVA for the various agencies. Backup of data will occur to an alternate server in an alternate location. The IT Department was consulted and recommended the firewalls, servers, and computer systems as part of this project.

[bookmark: _Toc386196210]4.4 Monitoring and Control

Currently an operator can monitor video feeds from any computer connected to the County network via the web browser.  The video wall software DIVA is used at the Marion County TMC to view multiple video feeds and client versions of this software are provided on desktops at the Emergency Operations Center and the City of Ocala.  Additionally, video feeds can be monitored through laptops at all signalized intersections that are on the system, and on a smart phone used by the Traffic Signal Manager.  
Real time signal controller data can only be viewed through the software program Tactics which is installed on 3 desktops in the Marion County Traffic Section office.

[bookmark: _Toc386196211]4.5 Performance Reporting

The existing controllers are capable of providing reports that ensure the proper function of the ATMS.  We expect to modify and adjust the format, content, and audience of these reports on a periodic basis.

[bookmark: _Toc386196212]4.6 Failure Notification

The existing controllers are capable of alarming via email or smartphone, when signal goes into unintended flash, when someone is in the cabinet, etc.  In addition the existing controllers are capable of reporting communication failures as well as detector faults. 

[bookmark: _Toc386196213]4.7 Preemption and Priority

Currently the County only uses preemption at rail road crossings. We do not anticipate any issues with the proposed projects and pre-emption. 

[bookmark: _Toc386196214]4.8 Failure and Fallback Modes

In the event where we are proposing adaptive control and the operation cannot continue, the signal operation must revert to Time of Day coordination plan controlled through Tactics.   

[bookmark: _Toc386196215]4.9 Constraints

[bookmark: _Toc386196216]4.9.1 Time and Money — Staffing and budget are large concerns for TMC professionals, and these concerns add to the difficulty of developing a Concept of Operations. Diverting staff time from other projects and securing funding for the development process are critical challenges identified
by transportation professionals.

[bookmark: _Toc386196217]4.9.2 System Change — TMCs are evolving systems; components are being added, modified, and
removed with great frequency to assure overall systemic relevancy. TMC professionals have
admitted that keeping documentation up-to-date with the system is one of the most challenging,
and important, features in systems development. Documentation provides knowledge about the
system to the world outside and to newcomers, and most importantly, it serves as long-term
memory for system stakeholders. It has been stated by one transportation professional that
documenting their system updates and altering the primary system documentation could be its own
full time job.

The system operator is constrained to use the following equipment:
· Eagle Controller
· Tactics Signal Controller Software 
The system operator needs to use equipment and software acceptable under current FDOT policies.

4.10 [bookmark: _Toc386196218] Training and Support 

· Marion County requires that all staff involved in operation and maintenance receive appropriate training on new software and hardware applications.
· The vendor shall provide training on trouble shooting, preventive maintenance, repair, system configuration, calibration, and administration of the system.
· The vendor’s training shall include: printed course materials and references, electronic copies of presentations and references.
· The vendor’s training shall be delivered at the Marion County Office of the County Engineer Department.
· The Vendor shall warrant the system to be free of defects in materials and workmanship in accordance with our procurement policy.  This will be no less than one year. Warranty is defined as correcting defects in materials and workmanship (subject to other language included in the purchase documents).  Defect is defined as any circumstance in which the material does not perform according to its specification.
· The agency needs the system to fulfill all requirements for the life of the system. The agency therefore needs support to keep software and software environment updated as necessary to prevent requirements no longer being fulfilled.

[bookmark: _Toc384292727]

[bookmark: _Toc386196219]Chapter 5. Envisioned System Overview


This following chart provides a high-level description of the relationships of key system components, focusing on relationships among each of the elements and how the Marion County TMC relates to the ATMS Field Equipment, Types of Data Collected, and various places the information can be communicated to from the TMC.  It is anticipated that most of this will occur with digital transmissions. 
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[bookmark: _Toc384292728][bookmark: _Toc386196220]Chapter 6. Operational and Support Environment


This section describes the environment in which the system will operate, including information about the system’s environment in terms of the following categories; facilities, equipment, hardware, software, personnel, operational procedures, support necessary to deploy system.
[bookmark: _Toc386196221]6.1 Facilities

The Marion County TMC is located in the 3rd building to the south of the Office of the County Engineer complex located at 412 SE 25th Ave.  The TMC is staffed Monday – Friday from 8:00 am to 5:00 pm by an Operations Manager that controls the ATMS equipment.  The server room that houses the TMC computer equipment is located adjacent to the TMC.
The TMC would still be housed at the Office of the County Engineer.  Since the system is accessible remotely, most of the information is readily available with internet access and various passwords.  As long as the towers are up and communicating, most of the ATMS benefits can be realized at additional locations such as the Emergency Operations Center.

[bookmark: _Toc386196222]6.2 Equipment
The field equipment used in the ATMS is as follows;
Existing
· Point-to-point radios
· Ethernet switches
· PTZ (pan, tilt, zoom) cameras
· Traffic signal controllers
· Conflict monitors
· Battery Backup (another name)
· Variable message signs (VMS)
Proposed
· Adaptive control
· Bluetooth/Wi-Fi data collection devices
· Traffic count devices
· Mobile camera station

The detailed proposed breakdown is attached as a spreadsheet and prioritizes the projects with the last section including the low risk type items.

[bookmark: _Toc386196223]6.3 Hardware
The hardware used for the Traffic Management Center is listed below;
Existing
· Server for video wall
· Server for traffic controller data (Tactics)
· Battery backup for servers
· 2 desktops at Traffic Management Center
· 4 monitors for video wall
The proposed hardware is included in the detailed spreadsheet.

[bookmark: _Toc386196224]6.4 Software
The software used for the Traffic Management Center is listed below;
Existing
· Diva – Video wall software
· Bosch
· Tactics – Traffic signal controller software
· Motorola
· Daktronics
· Rocket
Proposed
· Adaptive Control software
· Bluetooth/Wi-Fi data collection software
· Peek Traffic Counter software
· Vehicle Routing Program for Emergency evacuations and access as well as normal work order routings.

[bookmark: _Toc386196225]6.5 Personnel

Personnel were previously discussed in Chapter 1.  We are pursuing alternative measures to increase the staff to satisfactorily operated and maintain a functioning TMC.  This would include having an overall Traffic Operations Manager, an Operator, a Systems/Network/Programming Engineer, trained maintenance staff which would cover signals as well as all of the ATMS equipment.  We would anticipate obtaining training and potentially three additional staff to fulfill these needs.

[bookmark: _Toc386196226]6.6 Operational Procedures

The TMC is staffed only during normal business hours from Monday through Friday and from 8:00 am to 5:00 pm. currently and proposed Operational Procedures include the TMC Operator (currently a staff Project Manager) or other Traffic Section staff has authority and full permissions at the TMC.  We allow viewing privileges to several other staff and agencies but no control privileges.  In the event of an emergency, we can staff or assign others the necessary privileges.

[bookmark: _Toc386196227]6.7 Support Necessary to Operate the Deployed System

The TMC must be supported by the Marion County Board of County Commission as well as the County Engineer in order to be deployed.  In addition, the Florida Department of Transportation and Federal Highway both play a key funding role for this deployment.  The Marion County Transportation Planning Organization has been very helpful in pursuing and coordinating these available funding opportunities.  We have received technical systems and integration support from Marion County Information Technology Department and other County personnel and departments.  Several vendors have been extremely valuable in assisting us to this point so far.  The support of each of those groups, as well as coordination with everyone listed in Chapter 5 is necessary and we are thankful to them all.

[bookmark: _Toc384292729]

[bookmark: _Toc386196228]Chapter 7. Operational Scenarios


In this section, the system is described under various operating conditions relative to the core users and the stakeholders. It is most effective if the conditions described in this section range from “normal” to stress and failure conditions. The operational scenario tells different stories from perspectives of different user classes over a variety of circumstances. There are four basic elements to operational scenario development:

Improved Signal Timing
The traffics signals at HWY 42 just received equipment additions so that they can communicate with the TMC.  In addition PTZ’s and Bluetooth data collection devices are added to the controllers.  The data from the Bluetooth devices indicate the travel time spikes during the am and pm peaks are a concern.  Monitoring the video it is clear that during the peak hours it would be beneficial to have the signals coordinated during these times.  The County does an in-house coordination project (saving significant cost) using staff and existing loops (through the ATMS) in order to determine appropriate signal timing.  
After the coordination plans is implemented, the blue tooth devices are used to obtain average travel time studies and the cameras are used to monitor the coordination and the timing is tweaked to obtain the optimal timing for this corridor.  This will reduce delay, congestions, tempers, and save significant time, money, and resources.   

I-75 Diversion
A crash occurs on I-75 between the intersections of HWY 484 and SR 200 during rush hour.  Though the crash is severe FHP rarely shuts down I-75, instead 2 of the 3 northbound lanes are closed for 20 minutes.  Many drivers are alerted through their navigation devices (smart phones, Tom tom, etc..) further south that delay is expected on I-75 so they start looking for alternative routes.  Many of the driver’s exit I-75 at HWY 484 and about half head west and half head east searching for the quickest parallel route.  
The Marion County traffic section receives an alarm through Tactics that a significantly high volume of traffic is using the northbound I-75 ramp.  The County monitors the PTZ at I-75 and HWY 484 and confirms that this is correct.  The County views FDOT camera feeds on I-75 and through communication with FHP and FDOT determines that the incident is serious and driver delay is expected to be in the hours.  
Communicating and working with City of Ocala, MC Traffic Section and the City of Ocala, instantly initiate a pre-developed plan that gives increased time to northbound vehicles along all effected routes as well as extra green time for drivers exiting and entering I-75.  Also, both mobile camera stations are moved to the southbound median, one placed at the crash and the other half a mile south of the crash to monitor Traffic.
Drivers diverting off of HWY 484 observe their navigation devices and notice that parallel roads close  to I-75 are also traveling slow (red links), so they drive further and use parallel routes such as SR 441, SR 35, and SR 200.  
The County and City closely monitor the event using multiples sources such as blue tooth travel time data, video data, Google Maps w/ traffic to see how the diversion is moving, making sure there are not excessive queues, tweaking the signals where needed and recording issues for the next detour.  Eventually the congestion dissipates and typical signal timing plans are implemented.  Driver delay is reduced from 1 hour to 20 minutes for 8000 vehicles which is equivalent to a cost savings of more than $100,000 just in time.   

Capital Projects Improvements – Monitors show queues cars stacking at busy intersection spilling out into through lane.  Retiming signal is analyzed showing that signal timing alone cannot correct problem.  Traffic Section gives Capital Project the need for the turn lane to be extended and the project is added to the TIP.  
Faulty Detection – Parameters are set up in Tactics at each controller to check the detection.  A list of questionable detection is printed out monthly and given to the signal techs to investigate and prioritize the loops that need to be repaired.  
Failure notification – On-call signal tech receives indication that SR 200 @ 95th St is in flash at 2:00 am.  Signal tech views camera at this intersection on smart phone and notices that signal appears to be running ok.  Signal tech verifies this by remoting into Tactics to see that the signal is running free and not in flash.  No need to drive out to the site.
Failure Scenario – Hurricane requires OCE to be staffed at EOC.    
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